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PROJECT SCOPE OF WORK 
A. New Jersey Sports and Exposition Authority located in Rutherford, NJ herein referred to either 

(NJSEA) or (OWNER) intends to replace the existing two (2) indoor diesel engine generators 
with one (1) new indoor 2000kW/2500kVA, 2400V, 3PH, 3W diesel engine-generator. The new 
generator system shall be connected to the existing MTS and ATS switchgear. The project also 
includes replacement of existing auxiliary support equipment, diesel fuel delivery system and 
upgrade the mechanical ventilation.  

B. It is the intent of the OWNER that a qualified electrical contractor (EC) to take the responsibility 
as the General Contractor to furnish, install, connect a new backup generator to the existing 
installed transfer switchgear. The EC shall provide rigging, leveling, setting in place on 
isolators, startup, testing, commissioning, and required services necessary to deliver a 
complete operable and reliable electrical backup system for the existing storm water pump 
station. The commissioning shall include the existing (newly) installed transfer equipment.  

C. The EC shall provide the cost of the new generator and coordinate the final purchase of 
generator with OWNER (i.e., the OWNER shall pay the VENDOR directly). 

D. The EC as the General Contractor shall control the project as well as all work performed by the 
subcontractors and mechanical contractor (MC). The EC and the subcontractors shall be 
referred to herein as CONTRACTOR. The generator vendor or supplier herein referred to as 
VENDOR. NJSEA herein shall be referred to as the OWNER. The CONTRACTOR shall install 
the new generator system (and associated equipment) in accordance with applicable federal, 
state, and local laws and regulations as well as applicable standard and codes.  The contract 
drawings are diagrammatic in nature to visualize the scope of work. \ 

E. The CONTRACTOR shall be responsible for coordinating his/her efforts with the township 
and/or state agencies for all inspections and site witness testing where required by authorities 
have local jurisdiction. The EC shall be responsible for installing all power and control 
connections from the generator to the existing switchgear and ATS as well as remote 
alarm/annunciation. 

F. The CONTRACTOR shall obtain the services of a mechanical contractor (MC) to assist with 
the installation of the mechanical systems to include the exhaust system, dampers, louvers, 
fan(s), fuel system piping, ventilation, and associated controls for same.  

G. The CONTRACTOR shall obtain the services of either EATON Testing services or a NETA 
certified testing firm to assist with installing, interconnect wiring, programing, and testing of the 
two (2) EDR-5000 relays and ATC-900 ATS controller. The testing firm in conjunction with the 
generator VENDOR shall assist with the installation of the new equipment and control systems 
as required for the proper installation or required control/alarm wiring as well as programing 
and testing (for new and existing systems). 

H. The CONTRACTOR shall obtain the services of a fire protection (FP) firm capable to design 
and build a simple low maintenance fire detection/alarm system for the pump station building 
and generator room that is capable of transmitting wireless alerts to the OWNER’s onsite fire 
department as well as designated site personnel. The basis of design shall be a Very Early 
Smoke Detection Apparatus (VESDA) type air sampling system to avoid maintenance of 
heat/smoke devices in a high bay location. New VESDA piping run across the roof decking as 
well as risers shall be run in rigid PVC piping. Install additional pipe supports to avoid sagging. 
This effort shall be coordinated between the CONTRACTOR, FP contractor, and OWNER for 
final operation of system.  Initial design for the VESDA system was provided by UNITED FIRE.  

I. The EC and MC shall be responsible for removal of the existing generators, dampers, louvers, 
etc. as well as attached equipment such as exhaust system, radiators, concrete inertia pads, 
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piping, conduits, etc. NOTE: existing sealant around louvers were found to contain asbestos. 
The CONTRACTOR shall be responsible to obtain the services of a qualified asbestos removal 
firm to properly remove and dispose same.  

J. The EC and MC shall remove all other associated auxiliary equipment, conduits and piping 
including equipment and items not specifically called out but necessary to complete the work 
scope. 

K. Pre-work before demolition shall include pulling back and/or removal of existing 5kV shielded 
and cables in conduits from existing generators and switchgear. The two sets of 3-250MCM 
cables and ground were recently installed and terminated at the switchgear and existing two 
generators. The contractor shall investigate the feasibility of reusing the existing cables for the 
new generator installation. In addition, the EC and MC shall:  

1. EC to remove two existing battery chargers and re-route/extend both existing 120VAC 
supply circuits to the new battery charger location shown on plans.  

2. MC to drain and remove two existing wall mounted day tanks. MC to cut back two (2) 
supply and one (1) fuel return pipes to point required for re-route to new day tank 
location shown on plans.  

3. EC to extend existing day tank power circuits to new day tank location to power two 
supply pumps, EC to install a 3rd 20A 1P circuit for fuel return pump from same 
120/240V panel. In addition, provide control power and alarm wiring as required for fuel 
level gauges and leak detection systems. 

4. MC to replace air discharge louver, damper, and air plenum for new generator location. 
New damper to be gravity type.  

5. MC to install new exhaust silencer, and piping to existing exhaust port. MC to provide 
steel supports from roof deck for silencer (approximately 1000lbs +/-). MC shall be 
responsible to obtain services from a structural engineer to certify the structural design. 
Provide shop drawings for review and approval.  

6. MC to provide double wall piping outdoors and terminate safely indoors to maintain 
containment for fuel leaks. 

L. MC to remove existing supply air fan located on west wall and replace with a new 
thermostatically controlled exhaust fan interlocked with one of the dampers to open when the 
new exhaust fan is running. Thermostat to be mounted near generator. Refer to plans for 
thermostat location and control scheme. EC to re-use existing fan circuit. Extend conduit and 
wire as required. 

M. MC shall remove wall mounted dampers and louvers on the west side of building as shown on 
plans. MC to verify operation of existing/new control scheme of existing actuators with respect 
to integration into new control scheme. The new dampers shall fail open upon loss of utility and 
remain open during generator operation. Actuators shall be repaired or replaced if found 
defective or not-operating. Provide control wiring as required for proper damper operation when 
generator starts and shuts down. 

N. EC shall replace the existing four (4) fixtures located in the generator room with two (2) new 
LED high bay lighting fixtures as shown and specified on the plans. Existing wall mounted 
fixtures shall remain as installed. Modify existing lighting circuit and conduits as required. 

O. Disconnect and remove two (2) existing overhead unit heaters and associated disconnects, 
and wire back to source panel PP-1. Remove conduits back or nearest J-box or coupling. 

P. All work can be performed during normal hours. System testing and pull the plug testing shall 
be scheduled with OWNER.  

Q. Install new #4/0 ground loop in area shown on plans to supplement the existing #4/0 ground 
grid below building structure. 
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R. Replace existing fuel level indication system with new fuel level monitoring system and fuel 
leak sensing system to be tied into local remote annunciation/alarm panel provided by 
generator vendor as well as site BMS system. Fuel level gauge shall also have the ability to log 
actual fuel quantity delivered.EC to include control and power wiring from existing 120/240V 
panel in the pump room west wall to main 4000GAL outdoor fuel tank. Coordinate work with 
MC. Refer to mechanical drawings for schematics and details. 

S. Site BMS vendor is Honeywell. Alarms to BMS shall include but not limited to: generator 
running, generator common alarm, fire alarm (from VESDA), low fuel. The BMS shall be a 
wireless system tied into the main system in the engineering building. Coordinate BMS work 
and tie-ins with OWNER. 

T. Load bank(s) shall be connected in a temporary fashion for testing of the generator and 
existing transfer switchgear. Existing cables shall be disconnected from the load side of the 
existing transfer switchgear as required to temporarily connect temporary non-shielded load 
bank cables. Load bank test for a minimum of 4hrs at full load unless otherwise noted in the 
specifications. Verify voltage and  

U. Refer to the Generator purchase specifications for additional installation details and 
requirements. New Caterpillar generator is approximately 40,000 lbs. Use 50,000 lbs for base 
bid purposes. 

 
ADD/ALTERNATES: 

 
1. Provide fuel testing of existing fuel in main 4000GAL tank (day tank fuel to be removed 

discarded properly).  
2. Provide cost to treat existing fuel in 4000GAL tank. 
3. Provide cost to replace fuel in existing 4000GAL tank  

 
GENERAL SEQUENCE OF OPERATION: 
 
The following is a general sequence for basic operation of the engine-generator (EG) system followed by 
additional features to be programed by EATON testing/technical services or NETA certified testing 
company: 
 

A. Loss of utility power: 
1. Normal Utility Power (UP) is lost or below 80% nominal voltage for a minimum of 10 seconds to 

allow utility reclosers on the grid to operate. 
2. The main screw pumps (if running) will shut down for manual restart. 
3. West side dampers in the generator room will fail-open. 
4. The ATS ATC-900 (ATC) controller will initiate start of engine-generator (EG) at the end of the 

10 second delay period. 
5. The west side dampers will remain open upon engine start and while running. 
6. Once voltage and frequency from the generator is attained, and after a 5 second delay the 

ATC initiates transfer the ATS switchgear from normal (utility power) to backup (generator 
power). 

 
B. Return of Normal utility power: 

1. Upon return of stable UP for 15 minutes, the ATC will initiate re-transfer back to normal as 
follows: 
a. ATC will open the emergency breaker in the ATS switchgear.  
b. After 10 second delay the utility breaker will close to re-energize the pump station auxiliary 

loads.  
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c. The screw pumps (if running) can then be restarted manually 
d. After 15-minute cooldown period the ATC will shut down the EG.  

 
Additional features: 

 
C. Manual EG start and in-sync transfer of building load to from UP to EG with or without screw 

pumps running (indefinite time) or (timed for periodic manual testing). 
1. From the ATC controller initiate EG start.  
2. ATC to monitor phase angle between UP and EG. 
3. ATC to transfer from UP to EG within a +/-5% phase angle difference (adjust to field conditions 

up to +/-10% max). Add time for auto retransfer to UP if needed. 
 

D. Manual in-sync re-transfer of building load from EG to UP with or without screw pumps running. 
1. From the ATC controller initiate transfer to UP.  
2. ATC to monitor phase angle between UP and EG. 
3. ATC to transfer to UP within a +/-5% phase angle difference (adjust to field conditions up to +/-

10% max). 
4. After 15-minute cooldown period the ATC will shut down the EG. 
 

E. Manual EG start without transfer of building load (indefinite). 
1. (EG on) at local generator control panel, switch from AUTO to MANUAL and initiate EG start. 
2. (EG off) at local generator control panel, switch from MANUAL to AUTO to initiate EG 

cooldown. After 15 minutes EG to shutdown (field verify controller sequence for local EG 
shutdown). 

 
LOAD BANK TEST WORKSHEET – SAMPLE * 
 

Generator  GEN 
VOLT 

(V) 

GEN 
AMPS 

(A) 

GEN 
FREQ 
(HZ) 

GEN 
LOAD 
(MW) 

OIL 
PRESS 
(PSI) 

ENGINE 
H2O TEMP 
(degree °F) 

ENGINE 
SPEED 
(RPM) 

EXHAUST 
TEMP L-R 
(degree °F) 

ENGINE 
OIL TEMP 
(degree °F) 

Permissible 
Values ** 

2400 
+/- 3% 

481A 
+/- 5% 

61.2-
58.8 

1.5-2.0 80-60 160-210 1795-1805 1130-1200 160-190 

10 min. 
before 
 

         

Test Start 
After 10 min 

         

30 min. 
 

         

60 min. 
 

         

90 min. 
 

         

120 min. 
 

         

150 min. 
 

         

180 min. 
 

         

210 min. 
 

         

240 min 
 

         

 
*  Coordinate with generator vendor/MFG 
** Values are estimated, follow manufactures recommended permissible value ranges 
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SECTION 1 - GENERAL SCOPE  
 

A. In general, the project scope includes the replacement of the existing two (2) 800kW indoor 
backup generators with one (1) 2000kW unit in same location as existing generator #1. The 
new generator shall be connected to existing installed switchgear at 2400V. Installation of new 
engine start control, and monitoring shall be required as well as programming of the existing 
Eaton ATC-9000 transfer controller for proper system operation. The project also includes 
upgrade and replacement of existing fuel system, auxiliary equipment and mechanical 
ventilation as described herein. several low voltage transformers and switchboards.  
 

B. The BASE BID shall be in the form of installing the new generator, accessories, exhaust 
system, discharge plenum, lovers/dampers and various auxiliary systems including the fuel 
system day tank as described herein, on the drawings and in other parts of the specification 
including the PROJECT SCOPE OF WORK, PART 2 and applicable DIV specifications 
included herein. Alternates include reusing the existing 5kV cables for the new generator. 

 
C. The CONTRACTOR shall purchase all equipment and provide submittals for approval to 

NJSEA and TRIAD Engineers per enclosed purchase specification. Approved equipment 
manufacturers are as follows: 

 
1. The approved generator manufacturers shall be Caterpillar, Cummins, and Detroit 

Diesel. No other manufactures shall be approved.  
2. New 5kV rated shielded cables shall be EPR. MV105 from Prysmian, Southwire, 

Okonite or approved equal. 
3. All other equipment and auxiliaries shall be as indicated on the drawings or approved 

equals. 
 
D. Provide cost only to furnish and install ADD/ALTERNATE (adders or deducts) listed in the 

project scope of work, specifications, and contract drawings.  
 

E. Visually inspect and test all new switchgear, switches, cables, breakers, and generator. Set 
test and program existing relays, transfer controllers and associated components per N.E.T.A. 
acceptance standards.  Install and terminate control wiring from generator to switchgear, 
auxiliary equipment, damper actuators, and room exhaust fan. Install and wire new thermostats 
as required for proper operation. 

 
F. The contract drawings included as part of this package were intended to show details required 

for bidding purposes however it may not cover every item and detail for construction purposes. 
Details and components not explicitly shown on the contract drawings or listed in the project 
specification but necessary to complete the work, shall be the responsibility of the 
CONTRACTOR. Final installation details and items shall depend on the type, manufacturer, 
and exact location of the equipment to be installed. The CONTRACTOR shall be responsible to 
provide final as-built drawing markups and as-builts equipment submittal documentation upon 
completion of project. 

 
G. The CONTRACTOR shall be the primary contractor and point of contact for the project and 

shall be responsible for the following:  
 

1. Acquiring the services of a field service firm, NETA testing firm or vendor with 10-years’ 
experience in testing 5kV and 600V class equipment. The CONTRACTOR shall be 
responsible for all activities of the field service firm or vendor performing the testing and 
commissioning process. The CONTRACTOR shall provide commissioning procedures for 
OWNER review and modification as required. 

2. Filing the project documents provided by the OWNER and paying for all required permits 
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and inspections as required construction by local and state authorities having jurisdiction 
including the DCA. 

3. The CONTRACTOR shall coordinate and provide all inspections and necessary labor, 
materials, equipment, and support services. 

4. Shall provide a fast-track execution based on scope, drawings and specifications provided 
herein and by OWNER.  

5. All conduit, wireways and wiring for interconnecting between cubicles, sections and remote 
equipment as required. 

6. New LED lighting (approximately 2) mounted from roof deck supports with rigid aluminum 
conduit risers.   

7. Coordination regarding inspections, additional communications and equipment required. All 
interconnect and communication wiring and conduit as required. 

8. Demolition of existing 2 generators shall be by the OWNER including but not limited to the 
inertia pads, radiators, exhaust system, air discharge plenums, dampers, and louvers. 

9. The CONTRACTOR shall terminate 5kV cables and control wiring as required to existing 
switchgear.  

10. Complete project control, coordination and administration for the installation and equipment 
as well as modification to as same shown on drawings or required to complete the work. 

11. Coordination of all required shutdowns and cutovers during installation and cutovers. 
12. Contract close-out procedures and final engineering documents including as-builts per bid 

specifications, punch-listing, etc. shall be provided by the CONTRACTOR.  
13. CONTRACTOR shall run bi-weekly construction meetings and shall be responsible to 

provide meeting minutes to be distributed among all attendees for review and comment. 
14. CONTRACTOR to provide instruction manuals and training for onsite personnel to be 

coordinated with OWNER.  
15. CONTRACTOR shall investigate all existing as-built drawings of existing switchgear lineup 

and control systems prior to commencement of work. 
 
SECTION 2 - CODES FOR PROJECT 
 

A. In addition to that specified in Parts 1 & 2 of this specification all designs, construction work, 
equipment and/or material shall be in accordance with all latest local, state, and national codes, 
laws, rules and regulations applicable thereto.  Any conflict between OWNER’S drawings, 
specifications, standards, etc., and applicable codes, etc., shall immediately be brought to the 
attention of the OWNER prior to bid. 
 

B. The CONTRACTOR shall obtain all necessary temporary and/or permanent permits, 
certificates, etc., required to execute and complete the work, adhering to all state and local 
codes. 

 
SECTION 3 - GENERAL SERVICES TO BE PROVIDED BY CONTRACTOR 
 

A. The work to be performed by CONTRACTOR shall include furnishing all labor, materials, 
consumables, equipment, tools, and support services for the work described herein. 
 

B. The CONTRACTOR shall provide a full-time project coordinator/manager to oversee and 
coordinate all work on site between OWNER, CONTRACTOR and vendor providing the 
equipment as well as any and all work that is critical for the completion of this project. 
 

C. CONTRACTOR shall coordinate each shutdown with OWNER. 
 

D. CONTRACTOR shall furnish and install all labor, materials, equipment, and tools as necessary 
to return the site, fence, sidewalks, retaining walls, bollards, curbs, storm drainage, parking 
lots, roadways, lawn areas, etc. back to its original condition unless otherwise instructed by 
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OWNER. 
 

E. CONTRACTOR shall perform an inspection of the existing facility to determine the actual 
conditions prior to submitting their bid. 
 

F. The location and sizes of equipment shown on the drawings are approximate and are not 
intended to be complete and accurate in every detail. CONTRACTOR shall review drawings 
and specifications and field verify all dimensions prior to beginning work. If any conflict exists 
with drawings, specification and field conditions, CONTRACTOR shall notify OWNER Project 
Manager in writing of such conflict prior to start of work. 
 

G. All existing facilities will continue to operate during the period that work is in progress. All 
existing system shutdowns shall be arranged to minimize disruption of the existing services. 
Coordinate all shutdowns with project manager to meet OWNER shutdown windows. 
CONTRACTOR shall submit with his bid a proposed work schedule which highlights all 
activities that may affect normal business activities to ensure that these activities are 
minimized.  
 

H. CONTRACTOR shall supply, install, maintain, and remove all necessary protective devices for 
personnel protection as covered by OSHA safety and health regulations, EPA, OWNER Safety 
Requirements, and the protection of existing structures, equipment and temporary setups. All 
lockout/tagout procedures shall be coordinated with OWNER 
 

I. CONTRACTOR shall supply all necessary sanitary facilities for personnel performing work 
under this contract. Temporary lighting and power, if required, shall be provided by the 
CONTRACTOR. 
 

J. CONTRACTOR shall be responsible for providing all testing of organics/flammables as 
required by code and OWNER Standards. Testing shall be performed prior to entry into any 
manhole or confined space and continuous if findings dictate. Provide testing and perimeter 
monitoring during all excavations. CONTRACTOR shall use OWNER approved vendor.  
 

K. These specifications and contract drawings listed herein are complementary. Any 
discrepancies between contract drawings, specifications, OWNER Guides, and existing 
conditions shall be referred to the OWNER Project Manager for clarification before proceeding 
with the work. 
 

L. CONTRACTOR shall obtain all required permits, licenses and inspections including all fees 
associated with filing and submission for same unless otherwise noted. CONTRACTOR shall 
turn over to OWNER all file copies, certificates of completion, and proof of inspection as 
required by the authorities having jurisdiction at the completion of the work. All required permit 
applications are to be submitted to OWNER for review prior to submitting to the local 
authorities. All cost information on these permits to be determined by OWNER. 
 

M. CONTRACTOR shall turn over to Owner a complete set of “as-built” mark-up contract 
drawings. Mark-ups shall be neat and legible and shall include all changes made. 

 
SECTION 4 - GENERAL SERVICES TO BE PROVIDED BY OWNER 
 

A. The OWNER will assign a project representative for the project and shall be the 
CONTRACTOR's contact at the jobsite.  The CONTRACTOR shall not contact OWNER’S 
operations personnel and shall not receive instructions from OWNER’S operations personnel 
without prior written approval from OWNER.  Exceptions to this requirement are instances of 
personnel emergency.   
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B. CONTRACTOR shall secure direction by OWNER with regard to personnel access to facility 

rest rooms and cafeteria must be approved by the OWNER.  Use is contingent upon 
CONTRACTOR'S personnel complying with all requirements.  If approved, the OWNER 
reserves the right to terminate CONTRACTOR'S use of these facilities at any time.      

 
SECTION 5 - UTILITIES   
 

A. On-site electrical power - 120/240V and 480/277 Volt 60 Hz. , 3 phase power will be 
coordinated with the OWNER.  CONTRACTOR will be responsible for any additional power 
supply including generators and required transformation for temp light and power to satisfy his 
needs. 
 

B. Telephone service will not be provided by OWNER.  All other required utilities shall be provided 
by CONTRACTOR. 

 
C. Level ground space within the jobsite area for the CONTRACTOR's general use will be 

provided.  Any additional preparation required shall be the CONTRACTOR 's responsibility.      
 

D. Limited jobsite parking will be provided and as directed by the OWNER. 
 
 
SECTION 6 - GENERAL CONDITIONS PROVIDED BY CONTRACTOR 
 

A. Provide all utilities required for his work not provided by the OWNER. The CONTRACTOR 
shall confine the storage of his material and equipment to his designated area, and provide for 
his own field office, gang boxes and storage area.  The CONTRACTOR shall be prepared at all 
times to receive, unload, and handle items and any other materials, as may be required by this 
specification without interference to other ECs or OWNER.  CONTRACTOR will be responsible 
for receiving, unloading, transiting, unpacking, and installing all equipment as well as 
equipment or material provided by the OWNER. 
 

B. The CONTRACTOR shall advise the OWNER’S Project Representative immediately of any 
labor dispute being experienced or anticipated.  CONTRACTOR shall also be responsible for 
the conduct of his employees and those of CONTRACTOR's vendors/subcontractors while 
such employees are on OWNER’S property.  
 

C. CONTRACTOR's personnel shall maintain the schedule of starting, quitting, breaks and lunch 
as directed by the OWNER and in areas as designated by the OWNER and work in harmony 
with other ECs, and/or OWNER’S own union forces. 
 

D. CONTRACTOR shall be responsible for layout and alignment of all work, including all required 
interferences, stub-up of conduits, and equipment. 
 

E. CONTRACTOR shall have a full-time competent superintendent on the site who shall be fully 
authorized to act for the CONTRACTOR and to receive such orders as may be given by the 
OWNER for the proper continuance of the work.  CONTRACTOR shall submit with his proposal 
the name and resume of his superintendent. 
 

F. The CONTRACTOR shall not disrupt OWNER’S traffic or parking facilities without prior 
approval.  CONTRACTOR shall maintain access for emergency and fire control vehicles at all 
times. 
 

G. OWNER or OWNER’S representatives shall have access at all times to the WORK at the site 
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or at CONTRACTOR's offices or other's shops.  If WORK is unsatisfactory, immediate steps 
shall be taken to revise the WORK to conform to the specifications. 
 

H. CONTRACTOR shall be responsible for maintaining a clean jobsite as required by OWNER, 
OSHA and any other governing legislation.  The prompt collection and disposal of all wastes 
and/or scrap (not including old cable) shall be the responsibility of the CONTRACTOR.  
OWNER may desire to designate a scrap area for waste resulting from OWNER supplied 
materials.  The CONTRACTOR shall turn equipment systems over to the OWNER free of trash 
and construction debris. 
 

I. CONTRACTOR shall assume responsibility for protecting from damage, all existing facilities.  
He shall repair and restore, at his cost, to the satisfaction of the OWNER, any damage to the 
OWNER’S property caused as a result of his work. 
 

J. CONTRACTOR shall supply all tools (capital and small) and consumable materials and shall 
be responsible for the security of same. 
 

K. k. Smoking shall be permitted only in areas indicated by OWNER and may be terminated at 
any time. 
 

L. Materials furnished by CONTRACTOR shall be new and of first quality.  Substitution shall not 
be made in either materials or manufacturer from those specified unless prior written approval 
has been obtained from the OWNER. 
 

M. Under no circumstances will drugs, alcoholic beverages, firearms or weapons of any type be 
permitted on the jobsite.  Possession of the above items on jobsite are considered grounds for 
immediate expulsion and discharge. 
 

N. CONTRACTOR shall furnish with his proposal the estimated size of office and storage area 
required and electrical power requirements for CONTRACTOR's use. 
 

O. CONTRACTOR shall provide all material required for his work not specifically identified as 
being furnished by others. 
 

P. CONTRACTOR shall: 
 
1. Request from the OWNER the assistance of the Power Plant Facility personnel when 
necessary to perform any necessary switching operations. 
 
2. Remove all rust preventatives and oils used to protect the equipment during shipment 
and/or the construction period whenever these protective materials will be detrimental to 
operation. 
 
3. Remove all temporary supports, bracing or other foreign objects that were installed in 
switchgear or other equipment to prevent damage during shipping, storage and/or erection.  
Provide all materials not furnished by OWNER required for the complete installation such as 
concrete, bolts, nuts, nails, lumber, anchor bolts, markers, warning signs, and miscellaneous 
hardware. 

 
SECTION 7 - CORRESPONDENCE 
 

A. Prior to award of contract, correspondence concerning technical matters (drawings, data, etc.) 
shall be directed to the OWNER.  
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B. All correspondence shall be in duplicate. 
 

C. In case of conflicting or incomplete technical information, it shall be the responsibility of the 
CONTRACTOR to bring these conflicts or deficiencies to the OWNER’S attention prior to the 
submission of the proposal or the commencement of the work. 
 

D. Upon contract award, all project correspondence, drawings and submittals shall be directed to 
the OWNER.         

 
SECTION 8 - INTERFERENCES AND COORDINATION WITH OTHERS 
 

E. The CONTRACTOR shall obtain clearance from the OWNER’S Project Representative prior to 
installing equipment or material at any location where interferences might develop.  Should the 
CONTRACTOR proceed without obtaining such clearances and interferences to develop, the 
CONTRACTOR must relocate his equipment, etc., and such relocation shall be completed at 
the CONTRACTOR's expense. 
 

F. The plans are generally diagrammatic such that the CONTRACTORS shall coordinate work so 
that interferences between conduit, equipment and structural work shall be avoided. 
 

G. In no case shall the CONTRACTOR weld, cut, burn, or drill any structural member or mount 
electrical equipment or facilitate conduit installation without having previously received approval 
in writing from the OWNER’S Project Representative.  CONTRACTOR to provide touch-up 
paint and perform all required touch-up painting of equipment and/or materials. 
 

H. In the event of discrepancies between drawings and/or specifications, the price quoted by 
CONTRACTOR shall be based on the most complete drawings and/or specification 
requirements. 

 
SECTION 9 - DRAWINGS, SPECIFICATIONS AND STANDARDS 
 

A. A series of drawings covering single line diagrams, equipment locations, mechanical systems, 
cable & conduit schedule are provided to detail sizing as well as a guide to CONTRACTOR in 
the interconnecting of the facilities.  These shall be the bases for CONTRACTOR’s 
development of any necessary construction sketches for use to develop as-built drawings. 
 

B. During project CONTRACTOR shall maintain an up to date set of "as built" information on job. 
Upon completion CONTRACTOR shall turn over his as-built drawings including conduit, 
equipment arrangement and cable runs.  Work shall be neat draftsmen like mark ups on a clear 
set of blue lines.  
 

C. All equipment supplied shall be UL listed and shall be installed in complete compliance with 
NEC or local inspection authority.  Any work rejected due to non-code compliance whether 
specified or not by the OWNER of his representative shall be the responsibility of the 
CONTRACTOR to correct without additional cost to the OWNER. 

 
SECTION 10 - PROJECT CONTROL  
 

A. The CONTRACTOR is responsible for complying with the following Project Control reporting 
requirements.  These requirements will be reviewed with CONTRACTOR prior to award.  
 

B. Scope of Work: Work Breakdown Structure-Code of Accounts After award of contract, 
CONTRACTOR shall divide the scope of work into the established Work Breakdown Structure 
(WBS) for the project.  This may be based on the CONTRACTOR's standard Code of 
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Accounts. Accordingly, the Work Breakdown Structure (WBS) shall be used by the 
CONTRACTOR as a basis for developing Detailed Construction Schedules and Construction 
Progress Curves, and Price Breakdown, Cost Reporting, and Forecasting. 
 

C. Schedules 
 

1. Work Schedule - Direct Labor Activities: CONTRACTOR shall be 
responsible for developing and submitting a Work Schedule which reflects 
the scope of work consistent with the WBS.  This schedule will be prepared 
in accordance with the following criteria: Be a simplified time/logic diagram 
with the critical path identified.  OWNER reserves the option to revise work 
priorities to meet project requirement. Reflect planned start, completion, and 
milestone dates. - Be manpower loaded by craft for each activity and 
summarized on a manpower summary chart. Update status to show 
progress and submitted on a weekly basis, or as specified by the OWNER.     

 
4. Weekly Look-Ahead Schedule:  CONTRACTOR shall provide OWNER 

Weekly Look-Ahead Schedules which specify in detail the activities to be 
worked on during the upcoming weeks and the shutdown period. Emphasis 
should be placed on the identification of priority work items which impact 
project completion. 

 
3. Manpower Schedule - Field In-directs: CONTRACTOR shall provide an 

organization chart which reflects the planned field organization in the areas 
of supervision, craftsmen, and office staff.  CONTRACTOR shall prepare a 
bar chart which reflects anticipated duration of each person on-site and 
should be updated as required.  This is a fast-track job - CONTRACTOR's 
schedule should reflect premium time activities.  

 
4. Construction Equipment Schedule: This schedule will identify the common 

name and size parameter of major equipment and activities planned for use 
in CONTRACTOR's work. This schedule shall be time phased in bar chart 
format. 

 
D. Reporting Requirements 

 
1. Shutdown Scheduling/Progress Meetings: On a weekly basis, the 

CONTRACTOR shall meet with the OWNER and review status of the work.  
Among the documents to be reviewed at these meetings are Manpower 
Plans, the Work Schedule and the Weekly Look Ahead Schedule. 

 
2. Daily Time Sheets for T & M or cost-plus basis outside the Contract 

parameters and beyond the base specification:  CONTRACTOR shall supply 
OWNER with Daily Time Sheets within two (2) hours after the end of each 
shift.  These time sheets are to be prepared for each shift separately.  These 
reports must contain descriptions of work activities as specified by the 
OWNER.  Specify hours worked on a straight time basis, on shift work, and 
on overtime, specifying time and a half hour separately from double time 
hours. 

 
3. Shift Force Report:  CONTRACTOR shall supply OWNER with a Shift Force 

Report within one (1) hour after the start of each shift for each workday.  
Reports for evening or night shift work are to be provided separately. 
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4. Manpower Plans-CONTRACTOR shall submit weekly a Manpower Loading 
Chart which depicts manpower required to complete the project.  These 
charts shall identify manpower associated with each shift as well as 
proposed overtime plans. 

 
SECTION 11 - FIELD CHANGES 
 

A. All changes issued by the OWNER shall be in writing.  This authorization may take three forms:      
 

1. Drawing revision with a transmittal letter authorizing the CONTRACTOR to proceed 
pending submission of a Request for Change. 

2. Field Order for Minor Work.  
3. Request for Change.  Request for Change by OWNER to CONTRACTOR with 

authorization to proceed upon approval of costs.  
 

B. Should the CONTRACTOR believe that a situation has developed that may be construed as a 
Change, he shall notify OWNER by issuance of a properly executed Request for Change form 
with complete labor and material back-up.  The CONTRACTOR shall maintain a list of scope 
changes.  The items on the list will be discussed at the weekly progress meeting or at the end 
of shift meeting with the OWNER. 
 

C. Basis of Change: Changes may be approved in one of the following forms:  
 
1. Negotiated Lump Sum  
2. Unit Price 
 

D. OWNER reserves the right to select the form. 
 

E. Procedure for Change Order Request:  The requests for change shall be submitted to 
OWNER’S Project Manager and processed in accordance with one of the following categories:      

 
1. Lump Sum: The CONTRACTOR shall submit Lump Sum Estimate of the 

cost and time required to perform the WORK as specified on the enclosed 
forms. Markups shall be as stated in the Purchase Order.  The 
CONTRACTOR shall number the Estimate letters for reference in numerical 
sequence. 

 
2. Time and Material: The CONTRACTOR's original copy of each Time and 

Material (T&M) Sheet shall accompany the Change Order Request and shall 
legibly include:      

 
-The CONTRACTOR's OWNER name preprinted      
-Date of Work 
-OWNER’S Purchase Order Number      
-Signature of OWNER’S Representative  
-Signature of CONTRACTOR's Representative 
-OWNER’S cost code 
-OWNER’S authorized signature (if required). 
-Name of CONTRACTOR's personnel involved, including badge    payroll 
number and classification     
-Work item (s) performed by CONTRACTOR's personnel 
-List of materials or other services provided 

 
Each T&M Sheet shall have all manhours extended per entry by the 
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approved Contract Manhour Selling Rate.  Each T&M Sheet shall have all 
materials and service priced in detail and extended per the approved 
Contract Markups.  Substantiating invoices shall be attached. The value of 
each T&M Sheet shall be individually listed by T&M Sheet number and 
totaled on a summary sheet.  T&M Sheets shall be submitted for signature 
by 9:00am on the first working day following the day the work was 
performed.  Priced T&M Sheets shall be returned within one week.  Failure 
to comply with this requirement will delay payment for T&M work. 

 
3. Unit Price: The CONTRACTOR shall submit lists of work units which shall 

comply with the following requirements: 
 

Work Units and unit Prices shall be limited to those listed on the Schedule of 
Work Units for Pricing or added or revised by formal change order to the 
original purchase order. 

 
Quantity of Work Units - Takeoffs and measurements shall be made by 
OWNER and CONTRACTOR separately and individually and differences, if 
any, resolved. 
 
Signature of OWNER’S authorized representative confirming validity of 
quantities and Work Units shall be obtained.  Each Work Unit is to be 
extended by the approved unit price. 

 
Each list of Work Units shall be priced totally and entered individually by 
page reference number on a summary sheet.  

 
New Work Units and/or New Unit Price Change Orders:  After discussions 
with OWNER’S Superintendent, CONTRACTOR shall submit a fully detailed 
breakdown of all costs comprising the new unit price and referenced to the 
Work Unit.  If this Unit Price is to replace a previously used Unit Price, 
CONTRACTOR shall include an explanation for this change.  
CONTRACTOR shall not invoice for changes until CONTRACTOR has 
received change order from the OWNER. 
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PART II - TECHNICAL SPECIFICATIONS 

 
DIVISION 1 
DIVISION 2 

DIVISION 26 
 

EATON Switchgear Submittals 
Existing Site Drawings for Reference only 

 
PURCHASE SPECIFICATIONS (in addition to drawings specs) 
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PART II – TECHNICAL SPECIFICATIONS 
 
SUPPLEMENTARY GENERAL CONDITIONS  
The Instructions to Bidders, including General Conditions, etc., applying to the contract for general construction 
shall apply to all trades.  The supplementary conditions enumerated in this division shall apply specifically to 
the work of the trades which shall include the following divisions: 
 
 
 

SPECIFICATION INDEX 
 
 

TAB 1 - Division 1 – General 
 

011000.00  Project Summary 
  017310.00  Cutting and Patching 

017600.00  Warranties 
017750.00  Commissioning & Turnover 
017760.00  Operating and Maintenance Data 
 

 TAB 2 - Division 2 - Site Work 
 
020500.00   Common Work Results for Existing Conditions 
024000.00   Demolition 
 

 
 TAB 3 - Division 26 – Electrical 

 
260500.10  Electrical General Provisions 
260500.20  Specific Provisions 
260513.10  5kV – 35kV Shielded Power Cable 
260513.20  Medium Voltage Cable Splices 
260519.00  Low Voltage Cables 
260526.00  Grounding & Bonding Electrical Systems 
260533.00  Raceways, Fittings and Boxes 
260553.00  Equipment Identification 
260800.10  Commissioning Electrical 
260800.20   Equipment Testing 
262416.00  Panelboards 

 
  
 TAB 4 – Eaton Switchgear Submittal 

 
 

 TAB 5 – Purchase Specification 
 



 

 

 

 

 

TAB 1 – DIV 1 
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SECTION 011000.00  
PROJECT SUMMARY 

 

PART 1 - GENERAL 

 
1.01 WORK COVERED BY CONTRACT DOCUMENTS 

Project Location:  This project is located within the NJSEA complex east of the Giants Training Facility on the 
North Service Road entrance in the Meadowlands of Rutherford, NJ. The new generator shall be located in the 
existing pump house generator room on an existing concrete pad. The existing switchgear equipment is located in 
the main pump room. 

Project Identification:  This Project consists of replacing the existing two (2) generators with one 2000kW unit 
and accessories as described in detail herein and on the contract drawings.  

The phasing required for this work will include construction periods required to install the new electrical 
equipment in separate area(s) from the existing equipment and structures while maintaining maximum reliability 
and uptime of electrical service to the facility.  

The major milestones for this project are as follows:  
1. Demolition of existing generators, inertia pads, dampers, louvers and associated equipment and 

accessories. 
2. Remove asbestos type caulking around existing lovers and dispose of as required per state and local 

regulations. 
3. Installation and wiring of new generator and accessory/associated equipment.  
4. Fuel system modifications for new day tank.  
5. Install and terminate new 5kV feeders.  
6. Install and terminated required control wiring and alarms.  
7. Program relays and controllers. 
8. Install new fire detection, local alarms/indication and remote wireless alarm notification (to be 

performed by a design/build fire protection specialist sub-contracted by the EC (United Fire or 
approved equal). 

9. Provide and install main fuel tank level gauge and wiring as required. Coordinate wit MC. 
10. Energizing/testing/commissioning of new generator and systems and turnover to OWNER.  
Contractor shall be responsibility for all scheduling of his work and coordination with OWNER personnel and 
representatives as well as coordinate with utility for shutdowns, all inspections, cut-in cards, final tie –in work as 
required. Contractor shall perform all power transfers and provide all temporary high-voltage feeds, as required to 
maintain continuity. 

As there is a moderate amount of existing auxiliary equipment upgrades and replacements including louvers and 
motorized dampers. Existing actuators shall be tested and replaced in kind if found non-operational. The existing 
fuel delivery shall be from an existing outdoor above ground 4000A fuel tank to a new 300-gallon day tank to be 
located on the pad of the existing generator #2 being removed. This will require re-routing the existing two (2) 
fuel supply lines and one return line. New and existing circuits shall be utilized for the day tank on-board pump 
system and the new battery charges and jacket water heaters, etc. New high bay LED light shall be installed in the 
generator room to replace the existing sodium light fixtures.  

1.02 WORK UNDER OTHER CONTRACTS 

A. Separate Contract:  Owner may award a separate contract for performance of certain construction 
operations at Project site.  Those operations are scheduled to be substantially complete before work under 
this Contract begins.  See Data Sheet for separate contracts. 
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B. Separate Contract Owner may award a separate contract for performance of certain construction 
operations at Project site.  Those operations will be conducted simultaneously with work under this 
Contract.   

C. Cooperate fully with separate contractors so work on those contracts may be carried out smoothly, 
without interfering with or delaying work under this Contract. 

1.03 PRODUCTS ORDERED IN ADVANCE 

A. Owner has negotiated preferred pricing with suppliers of material and equipment to be incorporated into 
the Work.  Owner has assigned the purchase of said materials and equipment to Contractor.  Costs for 
receiving, handling, storage if required, and installation of material and equipment are included in the 
Contract Sum. 

1. Contractor's responsibilities are the same as if Contractor had negotiated Purchase Orders, 
including responsibility to renegotiate purchase and to execute final Purchase-Order agreements. 

2. The Schedule of Products Ordered in Advance is included at the end of this Section. 

1.04 OWNER-FURNISHED PRODUCTS 

A. If applicable, the Work includes providing support systems to receive Owner's equipment and plumbing, 
mechanical, and electrical connections as may be required. 

1. Owner will provide information to allow the contractor to arrange for and deliver Shop Drawings, 
Product Data, and Samples. 

2. Owner will pay for delivery of Owner-furnished items. 

3. After delivery, Owner will inspect delivered items for damage.  Contractor shall be present for 
and assist in Owner's inspection. 

4. If Owner-furnished items are damaged, defective, or missing, Owner will arrange for 
replacement. 

5. Owner will arrange for manufacturer's field services and for delivery of manufacturer's warranties 
to Contractor. 

6. Contractor will arrange directly with vendor for the earliest possible delivery date for Owner-
furnished products.  Using Owner-furnished earliest possible delivery dates, Contractor shall 
designate delivery dates of Owner-furnished items in Contractor's Construction Schedule. 

7. Contractor shall review Shop Drawings, Product Data, and Samples and return them to vendor or 
Construction Manager (as appropriate) noting discrepancies or anticipated problems in use of 
product. 

8. Contractor is responsible for receiving, unloading, and handling Owner-furnished items at Project 
site. 

9. Contractor is responsible for protecting Owner-furnished items from damage during storage and 
handling, including damage from exposure to the elements. 

10. If Owner-furnished items are damaged as a result of Contractor's operations, Contractor shall 
repair or replace them. 

 



NJSEA – BID SPECIFICATIONS                                                                                   REV 1: 11/18/22 
GENERATOR UPGRADE 
 

PROJECT SUMMARY   011000.00-3 

1.05 SPECIFICATION FORMATS AND CONVENTIONS 

A. Specification Format:  The Specifications are organized into Divisions and Sections using a modified 
version of the "Master Format" numbering system. 

1. Section Identification:  The Specifications use section numbers and titles to help cross-
referencing in the Contract Documents.  Sections in the Project Manual are in numeric sequence; 
however, the sequence is incomplete.  Consult the table of contents at the beginning of the Project 
Manual to determine numbers and names of sections in the Contract Documents. 

B. Specification Content:  The Specifications use certain conventions for the style of language and the 
intended meaning of certain terms, words, and phrases when used in particular situations.  These 
conventions are as follows: 

1. Abbreviated Language:  Language used in the Specifications and other Contract Documents is 
abbreviated.  Words and meanings shall be interpreted as appropriate.  Words implied, but not 
stated, shall be inferred as the sense requires.  Singular words shall be interpreted as plural, and 
plural words shall be interpreted as singular where applicable as the context of the Contract 
Documents indicates. 

2. Imperative mood and streamlined language are generally used in the Specifications.  
Requirements expressed in the imperative mood are to be performed by Contractor.  
Occasionally, the indicative or subjunctive mood may be used in the Section Text for clarity to 
describe responsibilities that must be fulfilled indirectly by Contractor or by others when so 
noted. 

a. The words "shall," "shall be," or "shall comply with," depending on the context, are 
implied where a colon (:) is used within a sentence or phrase. 

PART 2 - PRODUCTS (NOT USED) 

PART 3 - EXECUTION 

3.1 GENERAL SCOPE 

A. It is the intent of this project to have the CONTRACTOR provide construction services for electrical, 
mechanical, civil, and architectural disciplines related to the modifications of the existing main electrical 
substation at the New Brunswick facility as based on scope drawings and specifications provided by 
OWNER.  

B. Work Included in Project 

1. The index for specifications and drawings in the data sheet of this section generally indicates the 
extent of construction Work included in this project. 

2. The demolition, excavation, cutting, patching, salvaging, restoration, etc. of existing work as 
required to complete the Work of the Contract. 

3. The restoration of areas damaged by the Contract construction operations 

C. Work Schedule 

1. Preliminary Progress Schedule: Within 10 days after notice of award, the CONTRACTOR shall 
present to the OWNER’S representative a Preliminary Progress Schedule based on the items 
indicated in the Bidding Documents, except as otherwise agreed to, for starting and completing 
the Work. This schedule will be used for coordinating the Work of all Subcontractors, material 
suppliers, etc., providing the Work for the project. The CONTRACTOR shall coordinate the 
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Work with the OWNER and adjust the Preliminary Progress Schedule and issue a Final Progress 
Schedule satisfactory to the Owner and all concerned. 

D. Detailed Work Phasing 

1. Refer to specification 260500.20 for a suggested general Work Phasing plan that has been 
developed to coordinate the construction of the new substation while maintaining continuity of 
service and reliability to OWNER’s facility as well as the utility system. 

3.01 SCHEDULE OF PRODUCTS ORDERED IN ADVANCE 

 A. Products ordered in advance include all items purchased by owner. Contractor will arrange directly with 
vendor for the earliest possible delivery date for Owner-furnished products. Using Owner-furnished earliest 
possible delivery dates, Contractor shall designate delivery dates of Owner-furnished items in Contractor's 
Construction Schedule. 

END OF SECTION  

011000.00 
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SECTION 017310.00 CUTTING & PATCHING 

 

PART 1 - GENERAL 

1.01 RELATED DOCUMENTS 

A. Drawings and general provisions of the Contract, including General and Supplementary Conditions and 
other Division 1 Specification Sections, apply to this Section. 

1.02 SUMMARY 

A. This Section includes procedural requirements for cutting and patching. 

B. Related Sections include the following: 

1. Divisions 2 through 16 Sections for specific requirements and limitations applicable to cutting 
and patching individual parts of the Work. 

a. Requirements in this Section apply to mechanical and electrical installations.  Refer to 
Divisions 15 and 16 Sections for other requirements and limitations applicable to cutting 
and patching mechanical and electrical installations. 

C. In no case may floors or walls that are waterproofed be cut for admission of any equipment or materials. 

D. Any cutting, repair and replacing of pavements, sidewalks, streets, curbs, and other top surfaces as re-
quired due to execution of the Contract shall be paid for by party requiring that the work be done. Make 
all necessary arrangements to have this work done.  Secure necessary approvals before proceeding. 

E. Existing Construction: Each trade shall be responsible for cutting and patching to admit their own work, 
except where chases and openings are specifically indicated, on the contract drawings as provided by the 
General Contractor. 

F. New Construction: The General contractor shall be responsible for leaving openings in all new work to 
admit the work of all other trades, except where such work was not indicated, on the contract drawings. 

G. Each trade shall compensate the General Contractor for any cutting and patching necessitated by damage, 
unplanned or out-of-sequence work. 

1.03 DEFINITIONS 

A. Cutting:  Removal of existing construction necessary to permit installation or performance of other Work. 

B. Patching:  Fitting and repair work required to restore surfaces to original conditions after installation of 
other Work. 

1.04 SUBMITTALS 

A. Cutting and Patching Proposal:  Submit a proposal describing procedures at least 10 days before the time 
cutting and patching will be performed, requesting approval to proceed.  Include the following infor-
mation: 

1. Extent:  Describe cutting and patching, show how they will be performed, and indicate why they 
cannot be avoided. 
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2. Changes to Existing Construction: Describe anticipated results.  Include changes to structural el-
ements and operating components as well as changes in building's appearance and other signifi-
cant visual elements. 

3. Products:  List products to be used and firms or entities that will perform the Work. 

4. Dates:  Indicate when cutting and patching will be performed. 

5. Utilities:  List utilities that cutting and patching procedures will disturb or affect.  List utilities 
that will be relocated and those that will be temporarily out of service.  Indicate how long service 
will be disrupted. 

6. Structural Elements: Where cutting and patching involve adding reinforcement to structural ele-
ments, submit details and engineering calculations showing integration of reinforcement with 
original structure. 

7. Obtain Owner’s approval of cutting and patching proposal before cutting and patching.  Approval 
does not waive right to later require removal and replacement of unsatisfactory work. 

1.05 QUALITY ASSURANCE 

A. Structural Elements: Do not cut and patch structural elements in a manner that could change their load-
carrying capacity or load-deflection ratio. 

B. Operational Elements: Do not cut and patch operating elements and related components in a manner that 
results in reducing their capacity to perform as intended or that results in increased maintenance or de-
creased operational life or safety. 

C. Miscellaneous Elements: Do not cut and patch the following elements or related components in a manner 
that could change their load-carrying capacity, that results in reducing their capacity to perform as intend-
ed, or that results in increased maintenance or decreased operational life or safety. 

1. Water, moisture, or vapor barriers. 

2. Membranes and flashings. 

3. Exterior curtain-wall construction. 

4. Equipment supports. 

5. Other Miscellaneous elements. 

D. Visual Requirements: Do not cut and patch construction in a manner that results in visual evidence of cut-
ting and patching.  Do not cut and patch construction exposed on the exterior or in occupied spaces in a 
manner that would, in Architect's opinion, reduce the building's aesthetic qualities.  Remove and replace 
construction that has been cut and patched in a visually unsatisfactory manner. 

 

PART 2 - PRODUCTS 

2.01 MATERIALS 

A. General:  Comply with requirements specified in other Sections of these Specifications. 
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B. Existing Materials: Use materials identical to existing materials.  For exposed surfaces, use materials that 
visually match existing adjacent surfaces to the fullest extent possible. 

1. If identical materials are unavailable or cannot be used, use materials that, when installed, will 
match the visual and functional performance of existing materials. 

PART 3 - EXECUTION 

3.01 EXAMINATION 

A. Examine surfaces to be cut and patched and conditions under which cutting and patching are to be per-
formed. 

1 Compatibility:  Before patching, verify compatibility with and suitability of substrates, including 
compatibility with existing finishes or primers. 

2. Proceed with installation only after unsafe or unsatisfactory conditions have been corrected. 

3.02 PREPARATION 

A. Temporary Support: Provide temporary support of Work to be cut. 

B. Protection:  Protect existing construction during cutting and patching to prevent damage.  Provide protec-
tion from adverse weather conditions for portions of Project that might be exposed during cutting and 
patching operations. 

C. Adjoining Areas: Avoid interference with use of adjoining areas or interruption of free passage to adjoin-
ing areas. 

D. Existing Services: Where existing services are required to be removed, relocated, or abandoned, bypass 
such services before cutting to avoid interruption of services to occupied areas. 

3.03 PERFORMANCE 

A. General:  Employ skilled workers to perform cutting and patching.  Proceed with cutting and patching at 
the earliest feasible time, and complete without delay. 

1. Cut existing construction to provide for installation of other components or performance of other 
construction, and subsequently patch as required to restore surfaces to their original condition. 

B. Cutting:  Cut existing construction by sawing, drilling, breaking, chipping, grinding, and similar opera-
tions, including excavation, using methods least likely to damage elements retained or adjoining construc-
tion.  If possible, review proposed procedures with original Installer; comply with original Installer's writ-
ten recommendations. 

1. In general, use hand or small power tools designed for sawing and grinding, not hammering and 
chopping.  Cut holes and slots as small as possible, neatly to size required, and with minimum 
disturbance of adjacent surfaces.  Temporarily cover openings when not in use. 

2. Existing Finished Surfaces: Cut or drill from the exposed or finished side into concealed surfaces. 

3. Concrete and Masonry: Cut using a cutting machine, such as an abrasive saw or a diamond-core 
drill. 
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4. Excavating and Backfilling: Comply with requirements in applicable Division 2 Sections where 
required by cutting and patching operations. 

5. Mechanical and Electrical Services: Cut off pipe or conduit in walls or partitions to be removed.  
Cap, valve, or plug and seal remaining portion of pipe or conduit to prevent entrance of moisture 
or other foreign matter after cutting. 

6. Proceed with patching after construction operations requiring cutting are complete. 

C. Patching: Patch construction by filling, repairing, refinishing, closing up, and similar operations following 
performance of other Work.  Patch with durable seams that are as invisible as possible.  Provide materials 
and comply with installation requirements specified in other Sections of these Specifications. 

1. Inspection:  Where feasible, test and inspect patched areas after completion to demonstrate integ-
rity of installation. 

2. Exposed Finishes: Restore exposed finishes of patched areas and extend finish restoration into re-
tained adjoining construction in a manner that will eliminate evidence of patching and refinishing. 

3. Floors and Walls: Where walls or partitions that are removed extend one finished area into anoth-
er, patch and repair floor and wall surfaces in the new space.  Provide an even surface of uniform 
finish, color, texture, and appearance.  Remove existing floor and wall coverings and replace with 
new materials, if necessary, to achieve uniform color and appearance. 

a. Where patching occurs in a painted surface, apply primer and intermediate paint coats 
over the patch and apply final paint coat over entire unbroken surface containing the 
patch.  Provide additional coats until patch blends with adjacent surfaces. 

4. Ceilings:  Patch, repair, or rehang existing ceilings as necessary to provide an even-plane surface 
of uniform appearance. 

5. Exterior Building Enclosure: Patch components in a manner that restores enclosure to a weather-
tight condition. 

 

 

END OF SECTION 

017310.00 
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SECTION 017600.00  WARRANTIES 
 

PART 1 – GENERAL 

1.01 CONTRACTOR'S ONE (1) YEAR GUARANTEE\ 

A. Refer to the Agreement. 

B. The Contractor shall furnish the Owner with a written guarantee on all workmanship and materials 
provided by him for the project.  The written guarantee shall be made out to the Owner, guaranteeing all 
the work under this Contract to be free from faulty material and free from improper workmanship; and 
against unusual damage from proper and usual wear; and agreeing to replace or to re-execute without cost 
to the Owner such work as may be found to be improper or imperfect, and to make good all damages 
caused to other work or material, due to such defective work or due to its required replacement or 
re-execution.  This guarantee shall be made to cover a period of one (1) year from the date of acceptance 
of work under the Contract, as evidenced by the Owner's Certificate of Acceptance, or the work.  Neither 
the Certificate of Acceptance, final payment, nor any provisions in the Contract Documents shall relieve 
the Contractor of the responsibility for neglect or faulty material or workmanship during the period 
covered by the guarantee.  The one (1) year period of any guarantee clauses will not limit the Owner's 
other rights under common law to have defects remedied when discovered after one (1) year. 

1.02 SUBCONTRACTORS' AND MANUFACTURERS' WARRANTIES 

A. A separate warranty shall be required from each subcontractor and manufacturer of equipment supplied to 
the project.  Unless required otherwise by a specific technical section of the Specifications, warranty 
period and requirements shall be in accordance with Paragraph 1.01 above. 

B. Number of original signed copies required:  Two (2) each. 

C. Table of Contents:  Neatly typed, in orderly sequence.  Provide complete information for each item. 

1. Product or work item. 

2. Firm, with name of principal, address and telephone number. 

3. Scope. 

4. Date of beginning of warranty. 

5. Duration of warranty. 

6. Provide information for Owner's personnel:  Proper procedure in case of failure and instances 
which might affect the validity of warranty. 

7. Contractor, name of responsible principal, address and telephone number. 

1.03 PRODUCT WARRANTIES 

A. Warranties specified in order Sections shall be in addition to, and run concurrent with, other warranties 
required by the Contract Documents.  Manufacturer’s disclaimers and limitations on product warranties 
do not relieve Contractor of obligations under requirements of the Contract Documents. 

B. Special Warranties:  Prepare a written document that contains appropriate terms and identification, ready 
for execution.  Submit a draft for approval before final execution. 

1. Manufacturer’s Standard Form:  Modified to include Project-specific information and properly 
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executed. 

2. Refer to Divisions 2 through 16 Sections for specific content requirements and particular 
requirements for special warranties. 

C. All products and materials shall be warranted for a period not less than one year from the date of 
substantial completion of the project. 

D. Submittal Time:  Comply with requirements in Section 01700.00 – Closeout Procedures. 

1.04 FORM OF SUBMITTAL 

A. Prepare in packets for inclusion in turnover binders per Specification Section 01775.00. 

B. Format: 

1. Size eight and one-half inches by eleven inches (8-1/2" x 11"), punch sheets for three (3) ring 
binders. 

2. Identify each packet with typed or printed title "WARRANTIES", title of project; and name of 
Contractor. 

1.05 TIME OF SUBMITTALS 

A. For equipment or components parts of equipment put into service during progress of construction:  
Submit documents within ten (10) days after inspection and acceptance, otherwise make submittals within 
ten (10) days after acceptance of facilities. 

B. For items of work, where acceptance is delayed materially beyond the completion of facilities, provide 
updated submittal within ten (10) days after acceptance, listing the date of acceptance as the start of the 
warranty period. 

 

 

 

 END OF SECTION 

017600.00 
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SECTION 017750.00 COMMISSIONING & TURNOVER 
 

PART 1 – GENERAL 

1.01 RELATED SECTIONS 

A. Section 260500.10 – Electrical General Provisions 

B. Section 260500.20 – Electrical Specific Provisions 

C. Section 017760.00 – Operating and Maintenance Manuals 

1.02 STARTING SYSTEMS – GENERAL REQUIREMENTS 

A. Coordinate schedule for start-up of various equipment and systems. 

B. Notify Architect / Engineer and Owner seven days prior to start-up of each item. 

C. Submit a written report that equipment or system has been properly installed and is functioning correctly. 

D. The contractor shall request and execute the checklists from DG-4 for each piece of equipment with the 
Owner as witness. 

1.03 DEMONSTRATION AND INSTRUCTIONS – GENERAL REQUIREMENTS 

A. Demonstrate operation and maintenance of equipment to Owner’s personnel. 

B. Utilize operation and maintenance manuals as basis for instruction.  Review contents of manual with 
Owner’s personnel in detail to explain all aspects of operation and maintenance. 

C. Prepare and insert additional data in operations and maintenance manuals when need for additional data 
becomes apparent during instruction. 

D. The amount of time required for instruction on each item of equipment and / or system is specified in 
individual sections. 

PART 2 – PRODUCTS 

2.01 TURNOVER PACKAGE 

 A. Binder one (1) of the turnover package shall consist of: 

 1. A summary of all warranties. 

 2. A summary of all contractors and vendors - with contact names and numbers. 

 3. An index of the purchase orders. 

 4. An index of the testing documents. 

 5. An index of the O & M manuals provided. 

 6. An index of the samples provided. 

 7. An index of the design documents and as-builts. 

 B. Binder two (2) of the turnover package shall consist of: 

1. All mechanical check lists. 
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2. All electrical check lists. 

3. All testing documents. 

4. All certificates. 

5. All balancing documentation. 

6. All leak test reports (hydrostatic and duct). 

7. All manufacturer’s start-up / test reports. 

C. Binder three (3) of the turnover package shall consist of: 

1. The as-built specifications. 

2. 11"x17" copies of the as-built drawings. 

3. Valve schedules, tag lists, schematics. 

D. Binder four (4) of the turnover package shall consist of: 

1. Copies of all purchase orders. 

 E. Binder five (5) and up shall contain: 

1. Copies of O & M recommendations / information for all systems. 

2. Copies of the manufacturer’s O & M manuals for all equipment. 

F. Five (5) of all turnover binders shall be provided as follows: 

1. One (1) copy to the Project Manager (for archive). 

2. One (1) copy to Maintenance. 

3. One (1) copy to Facilities Engineering. 

4. One (1) copy to the Building Manager / Utilities 

5. One (1) copy to be placed in a file cabinet within the mechanical equipment room. 

PART 3 – EXECUTION 

3.01 GENERAL 

A. Prior to final turnover, the following items shall be complete: 

1. Basic exterior / interior construction must be completed with only minor Owner authorized punch 
list items remaining. 

2. All roadways and parking lots completed and all outdoor areas landscaped per the Contract 
Documents. 

3. All temporary construction items (not required for completion of the punch list) such as 
temporary walls, scaffolding, rigging, supports, strainers, blanks, etc., removed. 

4. Areas broom cleaned, mopped and walls wiped clean. 

5. Drains flushed and cleaned with covers / grates in place. 
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6. Site drainage system complete. 

7. Doors and airlocks complete and functional. 

8. The Contractor shall demonstrate that all systems and equipment are in compliance with 
manufacturer recommendations, code requirements, specifications and design parameters.  
Specialized and trained manufacturer representatives shall start-up and demonstrate performance 
of systems and equipment. 

B. The following lists of equipment, systems and responsibilities is a summary only.  Comply with the 
design document requirements, manufacturer’s recommendations and detailed specifications wherever 
they are more stringent. 

1. Electrical 

a. The following equipment shall be tested per manufacturer’s recommendation and systems 
shall be demonstrated to verify compliance with contract documents. 

1) MV switchgear and LV Switchboards shall be tested under direct supervision of 
manufacturer’s electrical service engineer. 

2) Transformers: 

a) Shall be tested under the direct supervision of manufacturer’s electrical 
service engineer. 

b) Winding resistance tests shall be performed for each winding. 

c) Insulation resistance and absorption test shall be per manufacturer’s 
recommendations. 

3) Motors: 

a) Check motor for horsepower, rotation, speed, phase and voltage. 

b) Test motor for current reading at full load. 

c) Check overload elements. 

4) All circuits shall bested for proper phasing. 

5) Ground system tests. 

6) Ground fault systems shall be checked for operation and coordination. 

7) Circuit breakers shall be checked for proper mounting, conductors size and 
feeder designation. 

8) Proper size fuses and overload heaters installed. 

9) Metering and instrumentation devices shall have calibration verified. 

10) Fire, paging, security and monitoring alarm systems shall be tested per 
manufacturer’s recommendations and sequence of operation shall be 
demonstrated in the presence of the local authorities. 

11) All lighting fixtures lamped. 

12) All receptacles functional. 
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13) All USP and / or standby systems tested, operational and batteries fully charged. 

14) All labeling complete. 

5. Instrumentation 

a. All field instruments installed, calibrated, documented and functionally tested. 

b. All control valves and automated on / off valves installed, calibrated where required, 
documented and operationally tested. 

c. All safety relief devices (valves / rupture discs) installed and operational.  All gags or 
blanks removed.  Any required documentation completed. 

d. All tubing and signal / control wiring dressed and secured. 

e. Control panels installed, tested, cleaned up and dressed out. 

f. I / O panels installed, tested, cleaned up and dressed out. 

 

 

 END OF SECTION 

017750.00 
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SECTION 017760.00 OPERATING & MAINTENANCE MANUALS 
 

PART 1 - GENERAL 

1.01 SUMMARY 

A. This Section includes administrative and procedural requirements for operation and maintenance manuals, 
including the following: 

1. Preparing and submitting operation and maintenance manuals for building operating systems and 
equipment. 

2. Preparing and submitting instruction manuals covering the care, preservation, and maintenance of 
architectural products and finishes. 

3. Instruction of the Owner's operating personnel in the operation and maintenance of building sys-
tems and equipment. 

B. Related Sections:  The following Sections contain requirements that relate to this Section: 

1. Section 01300.00 - Submittals specifies preparation of Shop Drawings and Product Data. 

2. Section 01775.00 - Building Commissioning specifies general requirements for submitting pro-
ject record documents. 

3. Appropriate Sections of Divisions 2 through 16 specify special operation and maintenance data 
requirements for specific pieces of equipment or building operating systems. 

C. Preparation of operation and maintenance manuals includes collecting material, collating and binding ma-
terial, and submitting data.  Each prime contractor shall prepare operation and maintenance data for its 
own installations. 

1.02 OPERATING AND MAINTENANCE MANUALS 

A. Accumulate during progress of work, five (5), service manuals, parts lists and operating instructions per-
taining to equipment and materials covered by contractual agreement. 

B. Bind and organize with index tabs according to specification section, in numerical sequence. 

1.03 QUALITY ASSURANCE 

A. Maintenance Manual Preparation:  In preparation of maintenance manuals, use personnel thoroughly 
trained and experienced in operation and maintenance of equipment or system involved. 

1. Where maintenance manuals require written instructions, use personnel skilled in technical writ-
ing where necessary for communication of essential data. 

2. Where maintenance manuals require drawings or diagrams, use draftsmen capable of preparing 
drawings clearly in an understandable format. 

1.04 SCHEDULE 

A. Submittal Schedule:  Comply with the following schedule for submitting operation and maintenance 
manuals: 
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1. Before Substantial Completion, when each installation that requires operation and maintenance 
manuals is nominally complete, submit 2 draft copies of each manual to the Owner for review.  
Include a complete index or table of contents of each manual. 

a. The Owner will return 1 copy of the draft with comments within 15 days of receipt. 

2. After final inspection, make corrections or modifications to comply with the Owner’s and Archi-
tect's comments.  Submit the specified number of copies of each approved manual to the Owner 
within 15 working days after substantial completion.FORMAT 

A. Form of Submittal:  Prepare operation and maintenance manuals in the form of an instructional manual 
for use by the Owner's operating personnel.  Organize into suitable sets of manageable size.  Where pos-
sible, assemble instructions for similar equipment into a single binder. 

1. Binders:  For each manual, provide heavy-duty, commercial-quality, 3-ring, vinyl-covered, loose-
leaf binders, in thickness necessary to accommodate contents, sized to receive 8-1/2-by-11- inch 
paper.  Provide a clear plastic sleeve on the spine to hold labels describing contents.  Provide 
pockets in the covers to receive folded sheets. 

a. Where 2 or more binders are necessary to accommodate data, correlate data in each bind-
er into related groupings according to the Project Manual table of contents.  Cross-
reference other binders where necessary to provide essential information for proper oper-
ation or maintenance of the piece of equipment or system. 

b. Identify each binder on front and spine, with the printed title "OPERATION AND 
MAINTENANCE MANUAL," Project title or name, and subject matter covered.  Indi-
cate volume number for multiple volume sets of manuals. 

2. Dividers:  Provide heavy paper dividers with celluloid-covered tabs for each separate Section.  
Mark each tab to indicate contents.  Provide a typed description of the product and major parts of 
equipment included in the Section on each divider. 

3. Protective Plastic Jackets:  Provide protective, transparent, plastic jackets designed to enclose di-
agnostic software for computerized electronic equipment. 

4. Text Material:  Where maintenance manuals require written material, use the manufacturer's 
standard printed material.  If manufacturer's standard printed material is not available, provide 
specially prepared data, neatly typewritten, on 8-1/2-by-11-inch white bond paper. 

5. Drawings:  Where maintenance manuals require drawings or diagrams, provide reinforced, 
punched binder tabs on drawings and bind in with text. 

c. Where oversize drawings are necessary, fold drawings to the same size as text pages and 
use as a foldout. 

d. If drawings are too large to be used practically as a foldout, place the drawing, neatly 
folded, in front or rear pocket of binder.  Insert a typewritten page indicating drawing ti-
tle, description of contents, and drawing location at the appropriate location in the manu-
al. 

1.06 MANUAL CONTENT 

A. In each manual include information specified in the individual Specification Section and the following in-
formation for each major component of building equipment and its controls: 
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1. General system or equipment description. 

2. Design factors and assumptions. 

3. Copies of applicable Shop Drawings and Product Data. 

4. System or equipment identification, including: 

a. Name of manufacturer. 

b. Model number. 

c. Serial number of each component. 

5. Operating instructions. 

6. Emergency instructions. 

7. Wiring diagrams. 

8. Inspection and test procedures. 

9. Maintenance procedures and schedules. 

10. Precautions against improper use and maintenance. 

11. Copies of warranties. 

12. Repair instructions including spare parts listing. 

13. Sources of required maintenance materials and related services. 

14. Manual index (including manufacturer’s name and model number). 

15. Control diagrams. 

16. Lubrication / maintenance schedule. 

17. Predicted life of major components. 

18. Test data and performance curves. 

19. Troubleshooting recommendations. 

B. Organize each manual into separate Sections for each piece of related equipment.  As a minimum, each 
manual shall contain a title page; a table of contents; copies of Product Data, supplemented by Drawings 
and written text; and copies of each warranty, bond, and service contract issued. 

1. Title Page:  Provide a title page in a transparent, plastic envelope as the first sheet of each manu-
al.  Provide the following information: 

a. Subject matter covered by the manual. 

b. Name and address of the Project. 

c. Date of submittal. 
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d. Name, address, and telephone number of the Contractor. 

e. Name and address of the Architect. 

f. Cross-reference to related systems in other operation and maintenance manuals. 

2. Table of Contents:  After title page, include a typewritten table of contents for each volume, ar-
ranged systematically according to the Project Manual format.  Include a list of each product in-
cluded, identified by product name or other appropriate identifying symbol and indexed to the 
content of the volume. 

a. Where a system requires more than one volume to accommodate data, provide a compre-
hensive table of contents for all volumes in each volume of the set. 

3. General Information:  Provide a general information Section immediately following table of con-
tents, listing each product included in the manual, identified by product name.  Under each prod-
uct, list the name, address, and telephone number of the subcontractor or Installer and the mainte-
nance contractor.  Clearly delineate the extent of responsibility of each of these entities.  Include a 
local source for replacement parts and equipment. 

4. Product Data:  Where the manuals include manufacturer's standard printed data, include only 
sheets that are pertinent to the part or product installed.  Mark each sheet to identify each part or 
product included in the installation.  Where the Project includes more than one item in a tabular 
format, identify each item, using appropriate references from the Contract Documents.  Identify 
data that is applicable to the installation, and delete references to information that is not applica-
ble. 

5. Written Text:  Prepare written text to provide necessary information where manufacturer's stand-
ard printed data is not available, and the information is necessary for proper operation and 
maintenance of equipment or systems.  Prepare written text where it is necessary to provide addi-
tional information or to supplement data included in the manual.  Organize text in a consistent 
format under separate headings for different procedures.  Where necessary, provide a logical se-
quence of instruction for each operation or maintenance procedure. 

6. Drawings:  Provide specially prepared drawings where necessary to supplement manufacturer's 
printed data to illustrate the relationship of component parts of equipment or systems or to pro-
vide control or flow diagrams.  Coordinate these drawings with information contained in project 
record drawings to assure correct illustration of the completed installation. 

7. Warranties, Bonds, and Service Contracts:  Provide a copy of each warranty, bond, or service 
contract in the appropriate manual for the information of the Owner's operating personnel.  Pro-
vide written data outlining procedures to follow in the event of product failure.  List circumstanc-
es and conditions that would affect validity of warranty or bond. 

1.07 MATERIAL AND FINISHES MAINTENANCE MANUAL 

A. Submit 3 copies of each manual, in final form, on material and finishes to the Architect for distribution.  
Provide one section for architectural products, including applied materials and finishes.  Provide a second 
section for products designed for moisture protection and products exposed to the weather. 

1. Refer to individual Specification Sections for additional requirements on care and maintenance of 
materials and finishes. 
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B. Architectural Products:  Provide manufacturer's data and instructions on care and maintenance of archi-
tectural products, including applied materials and finishes. 

1. Manufacturer's Data:  Provide complete information on architectural products, including the fol-
lowing, as applicable: 

a. Manufacturer's catalog number. 

b. Size. 

c. Material composition. 

d. Color. 

e. Texture. 

f. Reordering information for specially manufactured products. 

2. Care and Maintenance Instructions:  Provide information on care and maintenance, including 
manufacturer's recommendations for types of cleaning agents to be used and methods of cleaning.  
Provide information on cleaning agents and methods that could prove detrimental to the product.  
Include manufacturer's recommended schedule for cleaning and maintenance. 

C. Moisture Protection and Products Exposed to the Weather:  Provide complete manufacturer's data with 
instructions on inspection, maintenance, and repair of products exposed to the weather or designed for 
moisture-protection purposes. 

1. Manufacturer's Data:  Provide manufacturer's data giving detailed information, including the fol-
lowing, as applicable: 

a. Applicable standards. 

b. Chemical composition. 

c. Installation details. 

d. Inspection procedures. 

e. Maintenance information. 

f. Repair procedures. 

B. Schedule:  Provide complete information in the materials and finishes manual on products specified in the 
following Sections: 

1. Unit Masonary:  Section 04200.00 

2. Thermoplastic Membrane Roofing:  Section 07540.00. 

1.08 EQUIPMENT AND SYSTEMS MAINTENANCE MANUAL 

A. Submit 6 copies of each manual, in final form, on equipment and systems to the Architect for distribution.  
Provide separate manuals for each unit of equipment, each operating system, and each electric and elec-
tronic system. 
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1. Refer to individual Specification Sections for additional requirements on operation and mainte-
nance of the various pieces of equipment and operating systems. 

B. Equipment and Systems:  Provide the following information for each piece of equipment, each building 
operating system, and each electric or electronic system. 

1. Description:  Provide a complete description of each unit and related component parts, including 
the following: 

a. Equipment or system function. 

b. Operating characteristics. 

c. Limiting conditions. 

d. Performance curves. 

e. Engineering data and tests. 

f. Complete nomenclature and number of replacement parts. 

2. Manufacturer's Information:  For each manufacturer of a component part or piece of equipment, 
provide the following: 

a. Printed operation and maintenance instructions. 

b. Assembly drawings and diagrams required for maintenance. 

c. List of items recommended to be stocked as spare parts. 

3. Maintenance Procedures:  Provide information detailing essential maintenance procedures, in-
cluding the following: 

a. Routine operations. 

b. Troubleshooting guide. 

c. Disassembly, repair, and re-assembly. 

d. Alignment, adjusting, and checking. 

4. Operating Procedures:  Provide information on equipment and system operating procedures, in-
cluding the following: 

a. Startup procedures. 

b. Equipment or system break-in. 

c. Routine and normal operating instructions. 

d. Regulation and control procedures. 

e. Instructions on stopping. 

f. Shutdown and emergency instructions. 

g. Summer and winter operating instructions. 
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h. Required sequences for electric or electronic systems. 

i. Special operating instructions. 

5. Servicing Schedule:  Provide a schedule of routine servicing and lubrication requirements, includ-
ing a list of required lubricants for equipment with moving parts. 

6. Controls:  Provide a description of the sequence of operation and as-installed control diagrams by 
the control manufacturer for systems requiring controls. 

7. Coordination Drawings:  Provide each Contractor's Coordination Drawings. 

a. Provide as-installed, color-coded, piping diagrams, where required for identification. 

8. Valve Tags:  Provide charts of valve-tag numbers, with the location and function of each valve. 

9. Circuit Directories:  For electric and electronic systems, provide complete circuit directories of 
panelboards, including the following: 

a. Electric service. 

b. Controls. 

c. Communication. 

C. Schedule:  Provide complete information in the equipment and systems manual on products specified in 
the following Sections: 

1. Louvers and Vents:  Section 10200.00. 

2. Packaged Air Conditioning Units:  Section 15770.00. 

3. Fans:  Section 15820.00. 

4. Air Outlets:  Section 15870.00. 

5. Filters:  Section 15880.00. 

6. Lighting Fixtures:  Section 16510.00. 

 

END OF SECTION 

017760.00 
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SECTION 020500.00 - COMMON WORK RESULTS FOR EXISTING CONDITIONS 
 

P A R T  1 - G E N E R A L 
 
1.0 SCOPE 
 
This section provides information common to two or more technical site work specification sections or items 
that are of a general nature, and not included in other sections.  This section applies to ALL site work, as 
applicable.  Included are the following topics: 
 
REFERENCED ORGANIZATIONS 
 
Applicable provisions of Division 1 shall govern all work under this section. 
 
Abbreviations of organizations referenced in these specifications are as follows: 
 

AASHTO American Association of State Highway and Transportation Officials 
ACPA American Concrete Pipe Association 
ANSI American National Standards Institute 
ASCE American Society of Civil Engineers 
ASME American Society of Mechanical Engineers 
ASTM American Society for Testing and Materials 
AWWA American Water Works Association 
AWS American Welding Society 
FHA Federal Highway Administration 
EPA Environmental Protection Agency 
NEC National Electric Code 
NEMA National Electrical Manufacturers Association 
NFPA National Fire Protection Association 
NSF National Sanitation Foundation 
OSHA Occupational Safety and Health Administration 
STI Steel Tank Institute 
UL Underwriters Laboratories Inc. 
UCC Union County College 

 
2.0 QUALITY ASSURANCE 
 
Provide materials and products as required by individual specification sections. Refer to General Conditions of 
the Contract regarding substitutions. 
 
Provide quality assurance testing and reporting as required by individual specification sections.  
 
3.0 SAFETY 
 
Contractor is solely responsible for worksite safety. 
 
Perform all work in accordance with applicable OSHA, state and local safety standards.   
 
Contact Diggers Hotline at 1-800-242-8511 in accordance with statutory requirements.  Request that non-
member utilities and private utilities be located by the appropriate parties. 
 
4.0 PERMITS 
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Unless otherwise noted in the Contract Documents, Contractor shall be responsible for obtaining and paying for 
all permits necessary to complete the work. 
 
5.0 CONSTRUCTION LIMITS 
 
Construction Limits are indicated on the drawings.  In the absence of such a designation on the drawings, confine 
work to the minimum area reasonably necessary to undertake the work as determined by UCC.  In no case shall 
construction activities extend beyond state property lines or construction easements.  
 
The Contractor shall restore all disturbed areas in accordance with the drawings and specifications.  If plans and 
specifications do not address restoration of specific areas, these areas will be restored to pre-construction 
conditions as approved by UCC. 
 
6.0 WORK BY OTHERS 
 
Coordinate work under this project with work by Owner and other contractors on the site. 
 
7.0 SUBMITTALS 
 
Refer also to Section GC - General Conditions of the Contract and Division 1. 
 
Submit manufacturer's shop drawings, product data, samples, substitutions and operation and maintenance 
(O&M) data for approval as required by individual specification sections.   
 
Unless otherwise noted, provide 6 copies of each submittal.  Submit to project architect/engineer (A/E) unless 
otherwise directed by DFD Construction Representative at the Pre-Construction Meeting. 
 
8.0 OFF SITE STORAGE 
 
Refer to Division 1. 
 
In general, the payments for materials stored off site will only be considered in instances where there is limited 
space available for storage on the site.  Prior approval by UCC, together with the execution of a Storage 
Agreement will be required. 
 
9.0 CODES 
 
Comply with the requirements of all applicable, local, state and federal codes.  
 
10.0 CERTIFICATIONS AND INSPECTIONS 
 
Refer to - General Conditions. 
 
Obtain and pay for all required sampling, testing, inspections, and certifications except those expressly listed as 
provided by the A/E or other third party in the Contract Documents.  Deliver originals of certificates and 
documents to UCC w/I 3 days; provide copies to the A/E. Include copies of the certifications and documents in 
the O&M Manual. 
 
 
P A R T  2  -  M A T E R I A L S 
 
1.0 BARRICADES, SIGNS, AND WARNING DEVICES 
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Traffic barricades, traffic signs, and warning devices shall meet the requirements of applicable OSHA 
standards and the FHA Manual of Uniform Traffic Control Devices (MUTCD). 

 
2.0 TEMPORARY PLASTIC BARRIER FENCING 
 

UV stabilized high-density polyethylene barrier fence free of holes tears and other defects.  Provide 4’ tall 
fence in diamond or rectangular pattern.  Fencing shall be “safety orange” color, unless otherwise noted. 

 
Posts for temporary plastic barrier fencing shall be 5’ tall, minimum 12 gauge, painted metal posts. 

 
 
P A R T   3  -  E X E C U T I O N 
 
1.0 MAINTENANCE OF SITE AND BUILDING ACCESS/EGRESS 
 

Unless otherwise shown or directed, maintain existing access and egress to the facility throughout 
construction.  Maintain ANSI A117 compliant access for disabled persons, delivery access, emergency 
vehicle access, and emergency egress.  Do not interrupt access and egress without prior written approval 
from UCC. 

 
2.0 CONTINUITY OF EXISTING TRAFFIC/PARKING and traffic control 
 

Refer also to Section GR - General Requirements. 
 

Do not interrupt or change existing traffic, delivery, or parking without prior written approval from 
UCC.  When interruption is required, coordinate schedule with the Owner agency to minimize 
disruptions.  When working in public right-of-way, obtain all necessary approvals and permits from 
applicable municipalities and UCC.   

 
When Contractor’s activities impede or obstruct traffic flow, Contractor shall provide traffic control devices, 
signs and flaggers in accordance with other Contract Documents and the current version of the MUTCD, or as 
shown on the Drawings. 
 
3.0 PROTECTION AND CONTINUITY OF EXISTING UTILITIES 
 
Verify the locations of any water, drainage, gas, sewer, electric, drainage, gas, sewer, electric, 
telephone/communication, fuel, steam lines or other utilities and site features which may be encountered in any 
excavations or other sitework.  All lines shall be properly underpinned and supported to avoid disruption of 
service.   
 
Do not interrupt or change existing utilities without prior written approval from UCC, affected utilities and users.  
Notify all users impacted by outages a minimum of 48 hours in advance of outage.  Notification shall be provided 
in writing and describe the nature and duration of outages and provide the name and number of Contractor’s 
foreman or other contact. 
 
Any service connections encountered which are to be removed shall be cut off at the limits of the excavation and 
capped in accordance with the requirements of applicable codes and any specifications governing such removals.  
 
4.0 PROTECTION OF EXISTING WORK AND FACILITIES 
 

Verify the locations of, and protect, any signs, paved surfaces, buildings, structures, landscaping, 
streetlights, utilities, and all other such facilities that may be encountered or interfered with during the 
progress of the work.  Take measures necessary to safeguard all existing work and facilities that are outside 
the limits of the work or items that are within the construction limits but are intended to remain.  Report 
any damage to existing facilities to UCC immediately.  Correct and pay for all damages. 
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5.0 STORMWATER/EXCAVATION WATER MANAGEMENT 
 

Control grading around structures, pitch ground to prevent water running into excavated areas. 
 

Pits, trenches within building lines and other excavations shall be maintained free of water. 
 

Provide trenching, pumping, other facilities required. 
 

Notify Architect/Engineer if springs or running water are encountered in excavation; provide discharge 
by trenches, drains, pumping to point outside of excavation.  Provide information to Architect/Engineer 
of points and areas that water will be discharged.  At the Engineer's option, the Contractor shall drain the 
spring to the storm sewer system by the use of field tile. 

 
Be responsible for control measures to prevent damage from flooding, erosion, and sedimentation to on-
site and off-site areas. 

 
END OF SECTION 

020500.00 
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SECTION 024000.00  DEMOLITION 
 

PART 1 - GENERAL 

1.01 DESCRIPTION OF WORK 

A. Contract Document conditions and requirements will govern this work. 

B. The General Contractor shall provide labor, materials, and equipment necessary to complete the 
Demolition Work as indicated, specified, and required including but not limited to the following principal 
items: 

1. Protection of work to remain in place. 

2. Salvage and removal of existing work as indicated and delivered to the Owner to locations on the 
premises as directed. 

3. Relocation and removal of existing work as indicated, and reinstallation as required. 

4. Demolition of existing work except for items indicated to remain, to be salvaged or to be 
relocated.  Such work shall become the Contractor's property and shall be removed from the site 
and disposed of in a legal manner. 

5. Disconnection and termination of existing HVAC, plumbing and electric work shall be performed 
by the Contractor's appropriate subcontractors in compliance with local governing codes. 

6. Permits:  The Contractor shall obtain and pay for all necessary demolition permits and pay for all 
fees and licenses required to perform and complete the Work. 

1.02 JOB CONDITIONS 

A. Inspect project work area and check conditions under which work will be done. 

B. Conditions of Work to be Demolished:  The Owner assumes no responsibility for the actual condition of 
the work to be demolished. Conditions at the time of inspection, for bidding purposes, will be maintained 
by the Owner, however, variations may occur due to the Owner's removal and storage operations prior to 
the commencement of the demolition work. 

C. Structural and Other Conditions shall be verified with the Project Engineer before proceeding with the 
work.  Notify the Project Engineer in writing of any conditions detrimental to the execution and timing of 
the work. 

D. Security and Access: The contractor shall ensure coordination of his work with the Owner and all 
concerned so that all entrances and exits to adjacent areas of building remain accessible at all times. 

E. Cleaning:  Daily cleaning of the demolition areas shall be the responsibility of the Contractor.  There shall 
be no accumulation of excessive quantities of materials, rubbish, dirt, debris, waste, etc., at any time.  The 
Owner reserves the right to cleanup any condition that, in the Project Engineer's judgement, is detrimental 
to the Owner.  All cleanup expense charges are to be paid by the Contractor. 

F. Acceptance:  Proceeding with the work shall be evidence of the acceptance by the Contractor of job 
conditions. 

PART 2 - PRODUCTS 

2.01 MATERIALS 
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A. Where materials required to complete the work are not specifically indicated on the Drawings or in the 
Specifications, they shall be similar to existing materials and their installation in areas of cutting, patching 
and relocating the work.  Supplement relocated materials as required to complete the removal, relocation 
and reinstallation of work. 

PART 3 - EXECUTION 

3.01 EXECUTION OF WORK 

A. Timing:  Coordinate Work to facilitate scheduling of abandonment and to allow for the installation of 
temporary and permanent services as required.  All Work shall be scheduled in advance at a meeting with 
the Owner and Contractor to provide as little interference as possible with the operation of the existing 
facilities. 

B. Manner:  The Work shall be executed when, directed by the Project Engineer, in an orderly and careful 
manner with due consideration for inhabitants and the public. 

C. Contractor shall protect and maintain all conduits, drains, piping, heating systems, wiring, etc. that will 
remain, where encountered. 

D. The Contractor shall legally dispose of, off the Project Site, all materials removed that will not be reused 
in the project or indicated to be returned to Owner. 

E. Demolished Materials:  Except as specified or shown otherwise, all work demolished shall become the 
property of the General Construction Contractor and shall be removed from the Project Site at frequent 
intervals.  Piles of demolished material will not be allowed to accumulate. 

F. Protect and safeguard from damage all existing structural systems, equipment and finishes that will 
remain.   General Contractor shall be responsible for any damage caused by his forces or his 
subcontractors. 

G. All alteration work areas shall be finished so that there will be no visible signs of patching.  Patching of 
existing construction shall match existing adjacent work in structure and finish. 

H. Where unanticipated mechanical, electrical, or structural elements which conflict with the work are 
encountered, Contractor shall investigate and measure the nature and extent of the conflict.  Report this to 
the Project Engineer in written, accurate detail, and pending receipt of his decision, rearrange demolition 
scheduled as necessary to continue overall job progress without delay. 

3.02 COMPLETION 

A. The Contractor shall leave demolition areas free of debris caused by Work of this project.  The 
Demolition areas shall be left in good order and clean, to the entire satisfaction of the Owner. 

 

 

 END OF SECTION 

024000.00 

 



 

 

 

 

 

TAB 3 – DIV 26 
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SECTION 260500.10 ELECTRICAL GENERAL PROVISIONS 
 
1. GENERAL REQUIREMENTS 

All work under this Division shall be performed by Electrical Contractor, approved by the Owner, and shall be 
subject to the applicable parts of the General Requirements of the Contract and the Special Conditions of the 
Contract Documents. 

 
2. SCOPE 

a. The work includes but is not limited to furnishing of all labor, material, equipment (except the equipment 
noted herein as "Furnished by Owner" or “Pre-purchased”) and services necessary for and reasonably 
incidental to the proper and complete installation of all electrical work as shown on the Drawings and 
herein specified.  The Electrical Contractor is obliged to be familiar with the requirements and details of 
all other trades insofar as his work is affected thereby.  

b. Contractor shall install new generator, accessories and auxiliary equipment as detailed in the drawings 
and specifications.  It is the intent of this project to maintain maximum availability and reliability of 
service and utility feeders during all phases of construction. All shutdowns shall be scheduled 1 month in 
advance. Contractor shall submit a schedule within 2 weeks of commencement of project with a schedule. 

c. Electrical items that are not shown or included but are necessary to satisfy the intent and scope of 
these specifications such as good general practice, manufacturer's recommendations, codes, etc. shall 
be considered a part of these specifications.  

d. Point to point control wiring for controls, alarms, etc. shall be included as well as programing the new 
generator on-board controller, existing transfer switch relays and existing ATS controller. Point to point 
wiring, testing, and programming shall be by the manufacturers service group or a 3rd party familiar with 
all equipment. Testing shall validate the intended operation of the system.  

e. The site shall be visited for familiarizing with the "Scope of Work" in connection therewith, and details of 
conditions under which electrical work will have to be executed.  Particular attention should be made 
concerning conditions bearing on transportation, disposal, handling and storage of materials, availability 
of labor, labor conditions, water, electrical power, roads or similar physical conditions at the site, the 
character of equipment and facilities needed preliminary to and during the execution of the work and all 
other matters upon which information is reasonably obtainable and which in any case can affect the work 
or the cost thereof under these specifications. Lack of such knowledge will not be accepted as valid 
excuse for granting extra compensation or for failure to neglect or refusal to perform any or all work 
under these specifications.  

f. All existing facilities will continue to operate during the period that work is in progress.  All existing 
system shutdowns shall be arranged to minimize disruption of the existing services.  Coordinate all 
shutdowns with project manager with one (1) month advance notice.  Contractor shall submit with his bid 
a proposed work schedule which highlights all activities that may affect normal business activities to 
ensure that these activities are minimized.  Refer to SCOPE OF WORK of these specifications. 

g. Contractor shall supply, install, and remove all necessary protective devices for personnel protection as 
covered by OSHA safety and health regulations, EPA, Owner’s Safety Requirements, and the protection 
of existing structures, equipment, and temporary setups. 

h. Contractor shall supply all necessary sanitary facilities for personnel performing work under this contract. 
 Temporary lighting and power, if required, shall be provided by the Contractor. 

i. The work to be performed by Contractor includes maintaining full electrical services to all existing loads.  
j. In general, all work shall be completed during normal work hours. Requirements for shutdowns to 

transfer feeders during off hours and weekends and shall be coordinated with OWNER, project manager 
and/or Owner’s Engineer to coordinate facility notification and critical load backup and/or refeed.   

k. Contractor shall submit with bid a projected schedule of work for all major phases of work.  Contractor 
shall highlight all time periods of interference to normal business operations including all road closings, 
work area restrictions, egress closings, etc. and minimize such activities during normal business hours.  
Contractor shall be sure to include all necessary shutdowns for feeder swap-overs to and from temporary 
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service and that such shutdowns are scheduled after normal business hours. 
l. Immediately after Contractor is authorized to proceed with the work, the Contractor shall meet with the 

Owner and review the preliminary project schedule submitted with the bid.  Within five days of this 
meeting, the Contractor shall submit to the Owner a final detailed schedule showing the dates on which 
the Contractor intends to complete various parts of work.  This schedule shall be subject to Owner’s 
approval. 

 
3. PERMITS AND FEES 

Before commencing work, all certificates and permits required for the performance of the work shall be obtained 
and paid by the Electrical Contractor.  After completion of the work, the Owner shall be furnished certificates of 
final inspection and approval from the inspection authority having jurisdiction when required by the Owner. 

 
4. CODES AND REGULATIONS 

a. All workmanship and material shall conform in all respects to the latest rules and regulations of the 
National Fire Protection Association (NFPA), the National Electrical Code (NEC), OSHA and the 
Owner's insurance company except where same conflicts with or is forbidden in the Electrical Code of the 
State or Commonwealth or local regulations. 

b. Should these Specifications conflict with the rules of the National Board of Fire Underwriters of latest 
issue, State or Commonwealth or local regulations or utility company regulations, then the Electrical 
Contractor shall notify the Owner of such before proceeding with the work. 

c. All materials shall be new and only such materials as are herein specified, which have the approval and 
stamp or label of the Underwriters' Laboratories and are constructed in accordance with the latest 
standards of I.E.E.E., U.S.A.S.I. and N.E.M.A. where applicable shall be used. 

d. The Electrical Contractor shall give notice to the Owner in ample time so that the work can be inspected 
and approved as it progresses, and no work shall be concealed until approved by the Owner. 

e. Code Adequacy: 
(1) All wiring, conduit, and materials shown and specified shall be in accordance with NEC 

requirements as to size and applicability. 
(2) Wiring, conduit and materials shall be provided in sizes and numbers sufficient to function as 

specified and in accordance with Manufacturer's recommendations. 
(3) Any discrepancies shall be called to the Owner's attention before bids are submitted, and bids 

shall be based on Code and functional adequacy.  Failure of the Electrical Contractor in this 
respect shall not relieve him of responsibility for a fully adequate installation at no additional cost 
to the Owner. 

f. The installation of all electrical components shall meet the seismic provisions for the area where the 
installation is located. 

 
5. STANDARDS 

The following standards govern all work performed and equipment installed by the Electrical Contractor: 
a. Underwriters' Laboratories (UL). 
b. National Electric Manufacturer's Association (NEMA). 
c. United States of America Standards Institute (USASI). 
d. Institute of Electrical and Electronic Engineers (IEEE). 
e. Illuminating Engineering Society (IES). 
f. American National Standard Institute (ANSI)  
g. Occupational Safety and Health Administration (OSHA, Part 1910 S Electrical). 
h. National Electric Code (NEC) 

 
6. DRAWINGS 

a. Contract Drawings: 
(1) The work, in general, is shown on the Contract Drawings.  These drawings are diagrammatic and 

do not intend to show or indicate the exact locations of conduit, outlets, switches and other 
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devices and equipment located on the plans and shall be so installed unless the Owner directs 
otherwise.  The Owner reserves the right to relocate any outlets, switches, and other equipment a 
distance of not more than ten feet (10'-0") from the location indicated on the Drawings without 
additional cost to the Owner, provided the work has not been installed prior to the giving of 
notice to the Electrical Contractor of the desired location. 

(2) Any discrepancies noted by the Electrical Contractor shall be referred to the Owner before 
proceeding with the work.  Failure to observe this requirement shall cause the correction to be 
made at the expense of the Electrical Contractor. 

(3) All changes from the Contract Drawings, unless approved by the Owner in writing, necessary to 
facilitate the installation or to conform to the codes shall be made by the Electrical Contractor at 
his own expense. 

(4) Each part of the work shall be complete as related to the other, and there shall be no omission in 
the work even though each and every item may not be specified. 

(5) All outlets, switches and receptacles shall be centered with regard to paneling, trim, equipment, 
etc., failure to observe this requirement will cause the correction to be made at the expense of the 
Electrical Contractor. 

(6) Work shall be installed in such manner as to avoid all interferences. 
b. Shop Drawings 

(1) The Electrical Contractor shall submit electronic (PDF) copies of Shop Drawings and data with 
such promptness as to cause no delay in his own work or in that of any other Contractor.  
Submittals shall bear the stamp of approval of the Electrical Contractor as evidence that the 
Drawings have been checked by him.  The correct dimensions, locations of various items, or 
variations from the requirements of the Contract Documents shall be ascertained by the Electrical 
Contractor and shall be his responsibility. 

(2) Submit brochures containing descriptive information for each lighting fixture type, arranged by 
type designation.  Provide index indicating manufacturer, catalog number, voltage, and lamps for 
each lighting fixture type. 

(3) The Owner's approval of shop drawings and Specifications shall extend only to determining the 
conformity with the general features of the Contract Drawings and Specifications. 

(4) Release for fabrication, assembly or production shall not be issued unless the submission has 
been completely processed and approved, unless conditional permission is given in writing or by 
means of markings on the submissions material. 

(5) Partial submissions will be rejected.  Each system, equipment or material shall be a complete 
submission, requiring no other supporting information to be submitted at a later date.  This 
requirement may only be waived by the Owner to facilitate ordering of specific long lead 
materials. 

(6) Shop drawings shall contain all pertinent performance data and dimensional information to 
facilitate field fabrication, installation, and connections and to demonstrate that equipment, 
materials, devices, and systems meet all Contract requirements. 

c. As-Built Drawings: 
(1) An accurate record shall be kept of all deviations from the approved design and shop drawings 

and Specifications which may occur in the work as actually constructed. 
(2) Two (2) complete sets of drawing prints shall be maintained exclusively for record purposes for 

the Owner and all field changes, actual interconnection wiring between electrical equipment and 
electrical and mechanical equipment, modifications and additions shall be shown and noted 
thereon including supplemental drawings or sketches.  Circuit identification and all significant 
information required for a complete record shall be noted thereon.  At the completion of the work 
all changes shall be incorporated on a set of drawings and given to the project engineer for review 
and approval.  After approval a final set of as-built drawings and a CAD disk are to be submitted 
to the Owner. 
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7. LAYOUT WORK 

a. The Electrical Contractor shall take all measurements and layout all his work in accordance with the 
approved shop and work drawings.  The Electrical Contractor shall be responsible for the accuracy of all 
measurements and the location of all outlets and equipment installed by him. 

b. In laying out and installing the work under this Division, the Electrical Contractor shall cooperate with all 
of the other Contractors and the Owner's representative so as to avoid interferences that might arise if this 
was not done.  Where this is not done, the Owner reserves the right to have the necessary changes made to 
avoid interference, such changes to be made at the expense of the Electrical Contractor. 

c. The Electrical Contractor shall provide necessary size of sleeves. This is to be coordinated with the 
Architectural Contractor in advance regarding the location and size of sleeves, recesses and chases 
required for the work under this Division. 

d. The Electrical Contractor shall have a responsible workman present during the pouring of concrete or the 
erection of masonry containing electrical work, to ensure that the electrical work is undisturbed and 
properly installed. 

 
8. EQUIPMENT AND MATERIALS 

a. Equipment and Materials Purchased and Furnished by the Owner: 
  (1) Promptly upon delivery of equipment and materials listed on Bill of Material, an inspection shall 

be made by the Owner and the Electrical Contractor, after which time the electrical equipment 
and materials furnished by the Owner will become the responsibility of the Electrical Contractor. 
 Equipment furnished by Owner will be stored in a warehouse located on or off site.  Electrical 
Contractor shall arrange and pay for loading equipment at such warehouse and delivery to site, 
setting in place, aligning, and securing to structure, installation and wiring. 

(2) All instruction books, drawings, etc., as furnished with the equipment are property of the Owner 
and shall be returned to the Owner upon completion of this Contract. 

(3) Provide to the Owner a signed receipt with an itemized listing of all equipment and materials 
received. 

b. Equipment and Materials Purchased by the Electrical Contractor: 
(1) All electrical equipment and materials not Owner purchased, as indicated elsewhere, shall be 

purchased by the Electrical Contractor. 
(2) All electrical equipment and materials shall be new, except where existing equipment is 

designated for reuse. 
(3) All electrical material shall carry the label of Underwriter's Laboratories, Inc. where applicable. 
(4) All electrical equipment and materials shall conform to the Standards as specified herein, or on 

the Drawings. 
c. Existing Equipment and Materials 

(1) The Electrical Contractor shall assume full responsibility for any damage to existing equipment 
and materials that may occur during or as a result of performance of the work under this contract. 

(2) Any existing equipment that is found damaged and/or defective must be reported to the Owner 
prior to moving and/or handling of such equipment. 

(3) Make the necessary alterations and additions to the electrical and communication systems 
required by changes as shown on the Drawings in the existing building and/or equipment. 

(4) Where the removal of walls, floor or ceilings as shown on the Drawings, exposes or interferes 
with the existing electrical wiring or equipment, the Electrical Contractor, at his expense, shall 
make the necessary changes and leave the system in a satisfactory operating condition. 

(5) The Electrical Contractor, at his expense, shall disconnect and leave all existing wiring not 
forming a part of the ultimate system in a nonhazardous condition.  Remove all conduits and 
equipment projecting into finished areas and remove all conductors back to the panels, motor 
control centers, etc. 

(6) Where existing conduit and outlet boxes are shown on the Drawings to be reused and additional 
conductors installed in the conduit, all existing conductors shall be removed, and new conductors 
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installed. 
(7)  Existing lighting fixtures shall be removed and/or relocated as indicated on the Drawings.  

Relocated lighting fixtures shall be rehabilitated, re-lamped, cleaned, washed thoroughly with 
detergent, and rinsed. 

(8) Existing wiring devices that are removed shall be replaced with new wiring devices as herein 
specified. 

(9) Any and all interruptions of electrical service for the installation or modification of equipment 
shall be done at a time approved by the Owner.  Electrical Contractor will be held responsible for 
loss or damage incurred because of interruption of power to production, heating or other critical 
systems because of his work. 

(10) All vibration, careless handling or tracking of dirt, etc. which is detrimental to the existing and 
new equipment shall be avoided. 

(11) All existing electrical equipment which has been removed such as motor starters, lighting 
fixtures, etc. shall be delivered to the Owner unless directed by the Owner for disposal. 

d.   Protection of Equipment and Materials: 
The Electrical Contractor shall provide adequate protection at all times for all material, apparatus and 
equipment furnished by him and by the Owner on the site and after erection of same.  All damaged or 
rejected material must be removed from the premises without delay.  Material stolen shall be replaced by 
the Electrical Contractor at no extra cost to the Owner.  Electrical equipment, switches, receptacles, 
conduit, panelboards, etc. shall be protected from moisture, dust, and debris at all times. 

 
9. PAINTING 

a. All non-galvanized electrical equipment, conduit, materials, brackets, angles, supports, and hangers 
installed and fabricated by the Electrical Contractor shall be primed and painted by the Electrical 
Contractor as directed by the Owner to match existing painted surfaces (inside and outside of building). 

b. All electrical equipment shall be retouched where the finish has been slightly damaged in transit or 
installation to match manufacturer's finished surface. 

 
 
11. CUTTING AND PATCHING 

Cutting and patching necessary for the installation of the work under this Contract shall be done at the expense of 
the Electrical Contractor and shall be executed by workers skilled in the respective division of the work affected.  
Patching shall be done using like materials and shall not show in the finished work.  All openings around pipes 
and recessed equipment shall be closed.  The cutting of walls, floors and structural members will be permitted 
only when absolutely necessary and then only when approved by the Owner. 

 
12. SLEEVES 

A. Conduit Penetrations 
(1) Provide sleeves at all conduit penetrations of building walls, floors, ceilings, and roof, except as 

specifically noted below.  Sleeves in non-process areas shall be schedule 40 carbon steel pipe, 
except where the steel is exposed to the weather, where it shall be schedule 40 galvanized steel.  
Sleeves exposed inside of process rooms shall be 304 stainless steel. 

(2) Conduit penetrations through non-fire interior floors, ceilings, and walls: Provide a sleeve at least 
1" larger in diameter than the outside diameter of the conduit.  Sleeves for walls and vertical 
partitions shall be flush with the wall on both sides.  Sleeves for ceiling and floor penetrations 
shall be flush on the bottom side and extend a minimum of 4" above the top of the floor. 
a. Pipe sleeves for CMU (concrete masonry unit) wall penetrations shall be set in place as 

the wall is constructed.  The space between the wall and the sleeve shall be filled with 
non-shrink grout.  The space between the conduit and sleeve shall be packed with 
fiberglass insulation.  At each end of the conduit sleeve seal the space between the 
conduit and sleeve with a silicone caulk.  If the sleeve is exposed inside of a process 
room, use an FDA approved caulk such as 732 by Dow Corning or Silicone Construction 
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1200 Sealant by General Electric.  Contractor shall confirm with Owner that caulk is 
compatible with chemicals in use. 

b. Provide an escutcheon plate around the pipe penetration wherever it is exposed to view in 
an occupied area.  Escutcheon plate shall be tight to the pipe and overlap the penetration 
by at least 1".  Seal the plate to the pipe and the wall with silicone caulk.  Where the 
penetration is exposed inside of a process room use a 304 stainless steel escutcheon plate 
and seal with an FDA approved caulk as noted above.  For floor penetrations provide a 
flashing cap around the top of the pipe sleeve. 

(3) Conduit penetrations through fire rated interior floors, ceilings, and walls.  Provide a conduit 
sleeve sized in diameter as required to meet UL fire rated assembly requirements.  Sleeves for 
walls and vertical partitions shall be flush with the wall on both sides.  Sleeves for ceiling and 
floor penetrations shall be flush on the bottom side and extend a minimum of 4" above the top of 
the floor. 
a. Pipe sleeves for floor penetrations shall be set in place before the floor slab is poured and 

shall have an annular ring to secure it to the floor slab, ring shall be positioned midway 
through the floor slab.  Pipe sleeves for CMU wall penetrations shall be set in place as the 
walls are constructed. The space between the wall and the sleeve shall be filled with non-
shrink grout.  The space between the conduit and sleeve shall be filled as required to meet 
the UL rated fire stop assembly requirements. 

b. Provide an escutcheon plate around the pipe penetration wherever it is exposed to view in 
an occupied area.  Escutcheon plate shall be tight to the pipe and overlap the penetration 
by at least 1".  Seal the plate to the pipe and the wall with silicone caulk.  Where the 
penetration is exposed inside of a process room use a 304 stainless steel escutcheon plate 
and use an FDA approved caulk such as 732 by Dow Corning or Silicone Construction 
1200 Sealant by General Electric above.  Contractor shall confirm with Owner that caulk 
is compatible with chemicals in use.  For floor penetrations provide a flashing cap around 
the top of the pipe sleeve. 

(4) Building Roof Penetrations: Roof penetrations shall not be permitted unless approved by owner. 
(5) Cored Pipe Penetrations: Any sleeves which cannot be installed during construction of the wall or 

floor assembly shall be cored in.  Cored holes shall be finished in a neat and workmanlike 
manner.  Contractor shall obtain Owner’s Representative’s approval for the location of all cored 
penetrations before beginning work.  Sleeves shall be set in cored holes and securely grouted with 
mortar.  Sleeve/penetration assemblies shall be completed as detailed in the previous sections, 
according to the penetration type. 

(6) Multiple Conduit Penetrations: Where multiple pipes penetrate a floor or wall assembly a piping 
chase shall be provided in the structure.  Piping shall be set in place and the penetration filled as 
noted below. 
a. For non-fire rated separations, provide a backing plate of rigid polyurethane foam 

insulation around the pipes.  Fill the remainder of the pipe chase with RTV foam as 
manufactured by Dow Corning or equal.  Backing plate may be left in place or removed 
after the foam has set.  Where the piping chase in exposed inside a process room a 16 
Ga., 304 stainless steel cover shall be provided.  Cover shall be fitted tight to the piping 
and overlap the pipe chase by at least 2" on each side.  Cover shall be secured in place 
with mechanical fasteners and sealed with silicone caulk around all edges and between 
the piping and the cover, use an FDA approved caulk such as 732 by Dow Corning or 
Silicone Construction 1200 Sealant by General Electric.  Contractor shall confirm with 
Owner that caulk is compatible with chemicals in use. 

b. For fire assemblies the pipe chase shall be filled with a UL rated fire stop assembly.  
Insulation shall be continuous through the penetration for lines which can operate below 
50oF (including cold city water), all other insulation shall be interrupted at the 
penetration.  Pipe chases which are exposed inside of process rooms shall have a 
stainless-steel cover as described above. 
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(7) Optional Sealants: In lieu of the fiberglass packing and silicone caulk, penetrations through non-
fire rated, non-exposed location assemblies may be sealed with mechanical seals.  Seals shall be 
constructed of interlocking rubber links with pressure plates and adjustment bolts.  The sealing 
system shall be placed around the pipe inside of the sleeve and expanded by tightening the 
adjustment bolts.  The seal shall be watertight when installed.  Mechanical fasteners shall be link-
Seal as manufactured by Thunderline Corp. Or approved equal.  

(8) Outside Walls or Floors Below Grade:  Provide watertight external sealing fittings OZ type FSK 
and internal watertight sealing fittings, Crouse Hinds EZD or EYD or approved equal on all 
conduits passing from a building space through outside walls or floors below grade.  Seal internal 
fittings with compound approved by cable manufacturer for use with installed cable. 

 
13. CLEANLINESS AND CLEANING UP 

a. The Electrical Contractor shall keep the area where work is being performed in a clean and orderly 
manner at all times. 

b. The Electrical Contractor shall clean all the tools and excess materials from the work site. 
c. On completion of all work, the Electrical Contractor shall completely clean the motor control centers, unit 

substations, panelboards, and pull boxes which he either installed and/or had access to as part of this 
Contract, of all dirt, dust and other foreign objects, to the satisfaction of the Owner. 

 
14. WORKMANSHIP 

a. All labor shall be performed by experienced workers.  The finished work shall represent the best possible 
appearance.  Exposed work shall be straight and true with the building lines and other work.  Piping shall 
be parallel when lines are run in close proximity. 

b. All equipment shall be handled and installed in accordance with the Manufacturer's recommended 
method. 

c. Provide and maintain all necessary guards, barriers, lights, etc. to protect against injury to persons and 
damage to property. 

 
15. TESTING AND START-UP 

a. Upon completion, the entire system shall be tested under the direction of the Owner or Owner’s Engineer 
to make sure the conditions of the Specifications have been met before the final acceptance of the work.  
The entire system shall test free from short circuits and unintentional grounds, and each part shall 
function properly.  Tests shall be made in the presence of the Owner's Representative. 

b. Prior to the testing of any specific piece of equipment, remove all shipping hardware and inspect for 
broken or missing parts and proper connection in accordance with manufacturer's instructions.  Ensure 
that all testing apparatus is in proper working condition prior to actual testing. 

c. All testing shall be performed according to the manufacturer's instructions and test value limitations.  In 
the event of conflict, discrepancy or difference between manufacturer's instructions, test value limitations 
and the Contract Documents, the Project Engineer's decision shall be binding upon the Contractor.  
Visually check all connections against the wiring diagrams, including internal wiring of all equipment 
furnished. 

d. Insulation resistance between conductors and ground shall not be less than thirty (30) megohms for 600-
volt cables and below when tested at 500 V.D.C.  The Contractor, at his own expense, shall furnish such 
assistance together with the necessary calibrated instruments, as may be directed to make the tests.  
Materials not up to the Code requirements shall be replaced.  Voltage shall be checked, and adjustments 
made to transformer taps as may be required. 

e. The Electrical Contractor shall take and tabulate "megger" readings on each feeder, showing values in 
insulation resistance between conductors and ground, and shall submit such data in duplicate to the 
Owner.  All motors (uncoupled) shall be tested for correct rotation and re-connected when required. 

f. The Electrical Contractor shall consult Owner before energizing any circuit which is supplied from the 
existing electrical system. The Electrical Contractor shall provide adequate manpower during preliminary 
testing and start-up to correct any malfunctions which may occur due to incorrect power and control 
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circuit wiring or due to malfunctions in equipment supplied by the Electrical Contractor, at no expense to 
the Owner. 

g. The Electrical Contractor shall set all protective relays per the coordination study.  All control and 
protective relays, devices, etc. shall be tested and checked by the Electrical Contractor according to the 
manufacturer's approved method using Owner approved testing firm. 

h. All fuses, circuit breakers and overload heaters shall be checked for proper size before start-up. 
i. Additional tests, not covered in this Specification, may be required for jobs where special equipment is 

installed or were called for by manufacturer's installation instructions.  These tests, in general, shall be in 
accordance with the equipment manufacturer's recommendations.  Such field tests as are necessary for 
this equipment shall be performed by an independent testing organization approved by the Owner and 
contracted by the Electrical Contractor. 

j. Before inserting control fuses, use an ohm meter to check all AC and DC control circuits and for short 
circuit and extraneous grounds.  Check all equipment for proper mechanical adjustment. 

k. Operate all electrically operated breakers and contactors from their control devices.  Check all closing, 
tripping, supervision, and alarm functions of all equipment. 

l. All control circuits shall be energized and checked to see that their operation and sequence is correct.  
Any adjustable limit switches, timers, etc.  are to be adjusted to give proper operation. 

m. All panel board load readings shall be provided, and load balanced within ten percent (10%). 
n. All transformers shall be checked for proper nameplate voltage. Contractor must adjust transformer taps 

to obtain the transformer nameplate voltage when first energized and later at Owner's direction prior to 
completion of the project.  This work shall be performed at no additional cost to the Owner. 

o. Inspection and test report sheets shall be prepared for each item of electrical equipment and apparatus.  
Said sheets shall indicate tests and inspections to be made as outlined above.  After the work is complete, 
the inspection and test reports shall be signed by the Electrical Contractor responsible for preparation of 
same and submitted to the Owner. 

p. The Electrical Contractor shall instruct the Owner's Representative in the proper operation of all new, 
revised, or modified systems installed under this Contract. 

q. The Electrical Contractor shall provide all operating instructions, maintenance requirements, wiring 
diagrams, spare parts list, etc.  in a bound booklet to the Owner for all equipment installed by the 
Electrical Contractor under this Contract. 

r. Electrical Contractor shall provide proper sized fuses and overload heaters based on actual motor 
nameplate data including any power factor correction equipment.  Provide fuse and overload list to Owner 
prior to installation for approval.  Include motor designation horsepower, voltage, full load amp and 
motor service factor. 

s.    Electrical Contractor shall simulate operational tests of all functions and all modes of operation of the 
engine generator set(s). Perform all operational tests of complete standby system at full connected load.  
Test to be performed at time and date and for three (3) hour minimum or time duration as directed by 
Owner in presence of Owner and in accordance with manufacturer's instructions. 

t. Emergency lighting shall be complete and operational and shall be test operated, including simulated and 
actual loss of normal power, all control devices shall be operated to test their function. 

u. If the load available to conduct the standby system test is not the full rated load of the set the Electrical 
Contractor shall provide all required dummy loads, circuitry, protective devices, and connections to 
perform a full load test.  Electrical Contractor shall record connected load; observe temperature rises of 
engine and generator, fuel usage; observe voltage and frequency regulation, record all readings, and 
submit to Owner for approval. 

 
16. GUARANTEE 

All equipment furnished shall be guaranteed against defective materials and workmanship for a period of (1) year 
from date of acceptance by the Owner.  The warranty shall cover all material and labor or replacement or repair of 
defective parts or components.  Owner's acceptance of this equipment shall be contingent upon the equipment 
satisfactorily meeting these specifications and tests stipulated herein, satisfactory start-up, final instructions to the 
Owner and delivery of the required instruction books.  Refer to General Provisions, Paragraphs 24 and 26. 
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17. SUBSTITUTIONS 

a. Wherever possible, several makes of materials, fixtures and devices have been specified.  The Bid shall 
be predicated upon the use of materials, etc., as specified, or approved by the Owner. 

b. A list of material and equipment, including the name of the manufacturer, which the bidder proposes to 
install, shall be submitted to the Owner for approval.  All items so listed shall conform to the 
Specifications.  No substitution will be accepted unless approved in writing by the Owner. 

 
18. TEMPORARY POWER 

a. Electrical Contractor shall provide temporary electricity from existing Owner electric service, if available, 
for project duration.  The Electrical Contractor shall plan with Owner for tie into existing service and 
shall ascertain that adequate power is available for temporary service.  If Owner's electric service is not 
available or not adequate (capacity and/or characteristics) then Electrical Contractor must provide 
temporary service at his expense.  Provide main fused switch and load center(s) with necessary wiring in 
work area.  Provide reasonable working light in all areas and 120-volt utility receptacles to allow reaching 
all areas with approved extension cords. 

b. Energy charges shall be paid by Owner only if temporary electric service is connected to Owner's source. 
c. Extension cords, large power outlets and wiring to trailers (offices) shall be furnished by all Prime 

Contractors and subcontractors requiring these items. 
 
19. DEFINITIONS 

a. The terms "This Contractor", "The Contractor", "The Electrical Contractor", "The Electrical Trade 
Contractor" shall mean the Contractor or Contractors performing the Electrical Trades Contract Work in 
Division 16 of the Project Specifications. 

b.   The word "Others", "Other Contractor", "Other Trade Contractor" shall mean the contractor or contractors 
performing Trade Contract Work in Divisions of the Project Specifications other than Division 16. 

c. The word "Provide" shall mean furnish, install, connect, adjust, test, operate and perform any additional 
work necessary to make ready for final acceptance. 

d. The word "Furnish", unless otherwise specified, shall mean supply, deliver, off-load on site, store in place 
in an on-site location as directed by the Project Engineer and obtain a receipt for material or equipment 
delivered.  Equipment, devices, material with factory finishes and insulated wire shall be stored indoor in 
a dry location. 

e. The words "Install" in relation to material or equipment not furnished in Division 16, shall mean sign for 
and transport to final location, install, connect, adjust, test, operate and perform any additional work, in 
conjunction with the furnishing Trade, necessary to make ready for final acceptance. 

f. The word "Connect" in relation to material or equipment not installed in place in Division 16, shall mean 
connect, adjust, test, operate and perform any additional work, in conjunction with the installing trade, 
necessary to make ready for final acceptance. 

g. "Approval, "approved", refers to acceptance by Owner's representative, code enforcing authority, or 
utility inspecting authority. 

h. "Required" expressed or implied requirements of Specifications or Drawings, or of referenced applicable 
codes. 

I. "Drawings" refers to the Contract Drawing(s).  Does not include Shop Drawings. 
 
20. INSTRUCTIONS TO BIDDER 

a. Before request for final acceptance of Work, furnish necessary skilled labor to operate all systems for a 
period not less than two (2) days. Repeat instructions as required.  Instruct designated Representatives of 
Owner, in proper operation and care of systems and equipment during these periods. 

b. Submit type written statement, signed by Owner's Representative describing: 
(1) Method of instruction. 
(2) Equipment and systems operated. 
(3) Length of instruction period. 
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c. Contractor is fully responsible until final acceptance, even though operated by Owner's personnel, unless 
otherwise agreed in writing. 

d. List under clear plastic (1/8" thick) all operating, maintenance and starting precautions and procedures to 
be followed by Owner for operating all systems and equipment. 

 
22. PROTECTION COORDINATION STUDY 

a. The Owner’s Engineer shall furnish a complete protection coordination study to include short circuit, 
Coordination and Arc Flash for the setting of relays and breakers for the new equipment installed under 
this contract. 

b. The results of the study shall be the basis for setting over-current devices and ground over-current 
protection by a third-party testing firm. 

 
23. BILL OF MATERIALS 

Furnished Products include all major components required for the project. This includes but not limited to: 
1. All equipment shown on plans and including in the equipment specifications. 

 
24. OPERATIONS AND MAINTENANCE MANUALS 

a. Provide five (5) complete sets of manufacturer's catalogues, technical and test data sheets, final approved 
shop drawings, installation instructions, maintenance procedures, operating instructions, servicing and 
repair instructions and parts lists with ordering information. 

b. Include protective device settings and fuse sizes, characteristic curves, single line diagrams, control 
diagrams, electric and key interlocking diagrams, and miscellaneous systems diagrams. 

c. Include safe, step-by-step, procedures for start-up and shut down, inspection and testing. 
d. Check for accuracy of data by actual comparison with equipment and systems installed and correct as 

needed. 
e. Index and assemble manuals and bind in Buchanan Type RL Binders covered with pyroxylin impregnated 

buckram covers, manufactured by Buchanan Loose Leaf Records Company, Clifton Heights, 
Pennsylvania.  Binders shall not be greater than 3-1/2 inches thick and shall be adjustable to permit secure 
compact binding.  Each binder cover shall be stamped with the proper title and identification submitted 
for approval before the manuals are assembled and submitted.  Include index tabs and typed table of 
contents in each binder. 

f. Provide a separate binder or group of binders for each major category of equipment and systems; 
miscellaneous unrelated systems may be incorporated in the same binder. Submit proposed groupings for 
approval prior to assembly. 

g. Provide, in a separate binding, preprinted mylar schedules for distribution equipment, panel boards and 
motor control centers. Schedules shall include current up-to-date information taken from the As-Built 
Drawings. 

h. The manuals shall be processed in the same manner as Shop Drawings. 
 
25. SPARE PARTS 

a. Submit seven (7) copies of Manufacturer and Contractor recommended spare parts and tools for 
equipment devices, materials and system incidentals provided under this Contract. 

b. Include descriptions, catalogue sheets, parts numbers, prices, including current discounts, ordering forms 
and quantities recommended. 

 
26. FINAL ACCEPTANCE 

a. Final acceptance by the Owner for any portion of the Work shall be contingent on the following: 
(1) Replacement of burned-out lamps. 
(2) Replacement of devices or materials found to be defective. 
(3) Torque bus and cables connections to proper pressure. 
(4) Rust removal and touch-up painting. 
(5) Schedules, identifying tags and plates complete and in place. 
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(6) Equipment and fixtures cleaned, and interiors vacuumed. 
(7) Locks and catches operational with hinged members properly aligned. 
(8) Correction of excessive noise conditions caused by vibration. 
(9) Guarantees and warranties delivered. 
(10) Other requirements, as stipulated in the Specifications and Standards. 

 
27. DRAWINGS AND MEASUREMENTS 

a. The Drawings show the general arrangement, general design and extent of the Work and are to be 
considered diagrammatic.  They are intended as working drawings for general layout of various 
equipment and materials and do not indicate every detail required for a complete installation which is 
required by these Specifications. 

b. The Drawings are not intended to be scaled for roughing-in measurements, nor to serve as Shop 
Drawings. 

c. Consult Other Trades drawings and equipment roughing drawings for exact locations of conduit turn-ups, 
connections, and similar terminations. Since roughing locations and types of connections vary with 
different manufacturers, provide connections to suit actual equipment to be installed. 

d. Follow the drawings in laying out the Work.  Consult Site, Architectural, Structural, Elevator and 
Mechanical Construction Documents to ascertain all conditions affecting the Work and verify the 
suitability of all spaces in which the Work is to be installed.  Take field measurements, where necessary, 
prior to ordering materials and fitting the installation to the building construction. 

e. Where job conditions require reasonable changes in indicated locations or arrangements, make such 
changes without extra cost. 

f. The Electrical Drawings and Project Specifications are to be complementary, and whatever is called for 
by either shall be binding as if called for by both. 

g. Electrical Work is shown on drawings by standard symbols.  Special symbols, if used, are shown in a 
legend on drawings. 

 
28. COOPERATION WITH OTHER TRADES 

a. Where the Work of the Electrical Trade will be installed in close proximity to the Work of Other Trades, 
or where there is evidence that the Work of this Trade will interfere with the Work of Other Trades, the 
conflicting Trades shall coordinate together in working out space conditions to make an adjustment work 
to the satisfaction and approval of the Project Engineer. 

b. If the Electrical Trade installs his Work before coordinating with Other Trades or so as to cause 
interference with Work of Other Trades, he shall make necessary changes in his Work to correct the 
condition without extra charge. 

c. Should the conflict become unresolvable by the Coordinating Trades, the changes required to arrive at a 
satisfactory solution shall be as directed by the Project Engineer and executed by the Coordinating Trades 
so as not to result in a delay in construction scheduling.  Any claims which may result shall be processed 
or rejected in accordance with the terms of the Contract. 

 
29. EQUIPMENT INSTALLATION 

a. Obtain services of manufacturers' representative of major electrical equipment at site whether or not 
furnished by the Electrical Contractor during erection or construction of their respective equipment to 
insure proper installation. 

b. A letter of certification shall be required from each manufacturer certifying that his equipment has been 
checked and is properly installed and operating. 

c. Coordinate the installation of the items of equipment and apparatus to be provided under Division 16 or 
furnished under other Divisions for installation under Division 16. 

d. Where necessary to meet space conditions, arrange to bring the items to their ultimate location, in pieces 
or otherwise disassembled, and then assemble in place.  Provide flanges, studs, and similar hardware, for 
matching, alignment, and field assembly. 

e. Arrange for field test of the equipment after assembly under the direct supervision of a representative of 
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the manufacturer.  Obtain from the manufacturer a written statement certifying that there has been no 
invalidation of any warranties or guarantees, nor impairment of the capacity or functioning of the 
apparatus or equipment. 

f. Equipment and apparatus which may be necessary to install by means of such field assembly typically 
includes switchgear, motor control centers, multiple section cabinets and power centers.  It is intended to 
avoid such field assembly wherever possible by suitable scheduling with the general construction work.  
No extra compensation will be allowed for those cases where it is necessary to field assemble equipment 
or apparatus. 

g. Furnish all wiring and miscellaneous accessories necessary for the complete installation of and final 
connections to equipment not furnished under electrical sections of the Work.  Make final connections to 
this equipment, including installation of wire, raceways and disconnect switches, control devices 
furnished with such equipment, and furnish material necessary that is not supplied with the special 
equipment. 

h. Unless otherwise detailed, roughing of proper size and capacity for electrical equipment indicated as 
"Future" or "N.I.C.", shall be provided and installed in such manner and location that future final 
connections can be made with a minimum of work and without cutting or patching permanent walls, 
partitions, ceilings or floors. 

 
30. INTERRUPTION OF SERVICES 

a. Where the Work makes temporary shutdowns of energized electric equipment unavoidable, they shall be 
made at such time designated by the OWNER or Project Engineer. 

b. Give ample written notice in advance to the Project Engineer of any required shutdown in any area 
required and estimated duration.  Arrange to work continuously including overtime, if required, to assure 
that services will be shut down only during the time actually required to make the necessary connections. 

d. Shutdowns in areas occupied by the Owner are not permitted during Owner working hours. 
 
31. CONTINUITY OF SERVICES IN EXISTING BUILDINGS 

a. Wherever existing buildings are affected by execution of this contract, the existing buildings will be in 
use during construction operations. This Contractor shall keep all existing systems in operation within all 
rooms of building at all times unless specifically noted or approved by the owner. 

b. Provide, necessary temporary connections and relocations as required to accomplish the above. 
c. Schedules for various phases of Contract Work shall be coordinated with all other trades and the Owner. 
d. When connecting new facilities, do not shut off any existing Mechanical/Electrical facilities or services 

without prior written approval of the Owner 24 hours in advance. 
e. When connecting new circuits to existing panels, contractor shall get prior approval from job owner. 

 
32. ACCESSIBILITY 

a. Locate all equipment which must be serviced, operated or maintained in fully accessible positions.  
Equipment shall include, but not be limited to switchgear, miscellaneous outlet boxes and similar items. 

b. Minor deviations from drawings may be made to allow for better accessibility, but changes of substantial 
magnitude or which involve extra cost shall not be made without approval. 

 
33. SEALING OF OPENINGS AND PENETRATIONS 

a. Wherever slots, sleeves or other openings are provided in floors or walls for the passage of conduits or 
other forms of raceway, such openings, if unused, or if there is space left in such openings after 
installation of the conduit and raceways, shall be filled. 

b. Filling materials for openings in floors or walls shall be fire-resistive, similar to the material of the floor 
or wall itself and finished so as to prevent passage of water, smoke and fumes. 

c. Where raceways passing through the openings are exposed in finished rooms, the finishes of the filling 
materials shall match and be flush with the adjoining floor, ceiling or wall finishes. 

d. Where unused sleeves or slots are provided for future installation of conduit or other raceways, they shall 
be so identified when closed. 
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e. Sleeves for future use shall be extended two (2) inches above and below the floor slab, or wall on both 
sides, and shall be threaded and capped at both ends and filled with fire rated RTV silicone foam as made 
by Dow Corning. 

f. Slots and openings for future use shall be filled with fire rated silicone foam except where provided for 
telephone or data wiring. Furnish sufficient quantities of compound for future closing by the user. 

g. Sleeves for telephone and data wiring shall be open type, inside treated with fire rated materials which 
expands when exposed to heat, O.Z. or Nelson. 

 
34. SINGLE EQUIPMENT SUPPLIER 

a. The manufacturer of the low-voltage circuit breaker switchgear for the 480 and/or 208-volt substation 
shall be the Supplier of all substation transformer and primary switch assembly equipment and all 
elements of the substations shall be finished in the same color. 

b. Individual components of an assembly may be tested in different plants of the Supplier.  They shall be 
brought to the building for assembly, inspection, energizing and operating tests.  For purpose of 
definition, the entire low-voltage section of a substation center shall be considered an assembly. 

c. The Supplier shall coordinate alignment between assemblies, shipping sections, construction and finishes 
of all enclosures to present a unified appearance. 

d. Should the Supplier not be the manufacturer of any component specified in the base and alternate 
specifications, he shall comply with all of the above requirements as if the component were of his 
manufacturer. 

e. The Supplier shall assume manufacturer responsibilities and hold guarantees and warranties for all 
equipment supplied by him but manufactured by another. 

f. The manufacturer of the medium-voltage motor controller must coordinate with the medium-voltage 
switch supplier.  All elements of the line up must be finished in the same color. 

 
35. SPECIAL TOOLS  

a. The manufacturer shall supply all special tools, lifting devices, fuse removal device, draw-out type 
transfer dolly, etc. required tools, for installing, operating and maintaining all equipment furnished under 
these specifications. 

 
36. TAGGING AND LABELING 

a. All equipment shall be tagged. 
b. All power and control wiring shall be tagged. 

 
37. OWNER SAFETY AND CONVENIENCE 

a. The Contractor shall obtain and read the Owner’s Company Safety Policies and Procedures and sign all 
required certification documents. 

b. The Contractor shall conduct work to insure the least possible obstruction to traffic and inconvenience to 
the Owner and the residents in the vicinity of the work, and to insure protection of persons and property in 
a manner satisfactory to Owner.  No road or street shall be closed to the public except with permission of 
Owner and proper government authority.  Fire hydrants on or adjacent to the work shall be kept accessible 
to fire fighting equipment at all times.  Make temporary provisions to insure use of sidewalks and proper 
functioning of all gutters, sewer inlets, drainage ditches, and irrigation ditches.  All work in the public 
right-of-way shall be subject to authority having jurisdiction. 

c. In accordance with generally accepted construction practices, the Contractor will be solely and 
completely responsible for the condition of the job site, including safety of all persons and property 
during performance of the Work.  This requirement will apply continuously, and not be limited to, normal 
working hours. The duty of the Owner, Architect or Engineer to conduct construction review of 
Contractor's performance is not intended to include review of the adequacy of Contractor's safety 
measures in, on, or near construction site. 

d. The Contractor shall provide all reasonable safety devices and precautions such as safety warning signs 
and tags, temporary heat, coupling guards, temporary screens and rail guards, and such other precautions 
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or devices as necessary or as directed, to protect personnel and workmen during construction. 
e. The Contractor shall not store material, scraps, debris in any emergency egress path during any phase of 

the work.  This also applies to non-working hours. 
 
38. FIRE SAFETY 

a. Fire Watch - Wherever welding, brazing, cutting, or other processes involving an open flame or potential 
for generating sparks (hot work) is used, the Contractor shall assign a dedicated fire watch person.  The 
fire watch shall consist of a person assigned to man a ten (10) pound carbon dioxide fire extinguisher.  
While on fire watch, the person so assigned shall have no other duties or assignments and must be present 
wherever hot work is being executed. 

b. Fire Blanket - In addition to providing a fire watch, an approved fire blanket shall be used to cover any 
combustible materials in the immediate area. 

c. Any work on the site involving the use of equipment or tools which may produce heat or sparks shall 
require a HOT WORK PERMIT.  The following are examples of jobs requiring HOT WORK PERMITS: 
 Welding, burning, torch soldering, sandblasting, chipping, grinding, drilling and the use of portable 
pumps or tools powered by internal combustion engines or non-explosion proof motors, explosion 
actuated stud drivers, and any other powder activated devices. 

d. The Contractor shall not perform any of these activities prior to obtaining a HOT WORK PERMIT from 
the Owner's Fire and Safety Specialist or, in his absence, the Area Supervisor and the Maintenance 
Supervisor. 

 
 
 END OF SECTION 260500.10 
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SECTION 260500.20 ELECTRICAL SPECIFIC PROVISIONS 

 
1.0 SCOPE OF WORK 
 

1. The overall scope is to install, energize and fully test and commission the new 2.4kV generator 
and associated fuel and exhaust systems, cables, terminations, relays, ATS controllers, auxiliary 
systems, etc, by the installing contractor and 3rd party testing firm.  
 

2. The bulk of the installation and testing work shall be performed while maintaining continued 
uninterrupted power to the site with minimum of downtime. The contractor shall submit his or her 
own project schedule prior to commencement of work for all required shutdowns. The primary 
goal with respect to interruptions to site is to limit shutdowns to several (minimum required) 
weekends. 
 

3. The existing service at the north end of the building shall remain energized to power the existing 
pumps during construction. 

 
4. The ultimate goal is to provide and install a new backup generator system utilizing the existing 

pre-installed 5kV indoor selector switches and transfer switchgear. as spare set of spare conduits 
shall be installed to the exterior wall for a rollup generator connection 

 
5. BASE BID DESIGN is included for pricing as follows:  

 
a. The work includes but is not limited to furnishing of all labor, material, equipment 

(except the equipment noted herein as "Purchased by Owner") and services necessary for 
and incidental to the proper and complete installation of all electrical work as follows: 

1) Demolition of existing generator, louvers, inertia pads, day tanks, piping, mufflers, 
conduit, and wiring, etc. as noted of the drawings and specifications herein. 

2) Preparation and conversion of an existing generator room to locate a new 2.4kV 
rated generator to back up the existing pumps and auxiliary building loads. 

3) Installing, wiring, programing, testing, and commissioning the new generator and 
existing transfer switchgear and associated controls/alarms.  

4) Fuel system with day tank and double wall piping. New fuel level gauge and 
associated wiring. (SEE MECH DWGS FOR DETAILS) 

5) New air intake/discharge and modifications shall be furnished and installed by the 
contractor as part of this project. 

6) New LED high bay lighting and modifications. 

7) Supplemental ground system. 

8) New fire detection and alarm system with wireless communication to onsite fire 
department and site personnel. 

 
 
2.0 GENERAL REQUIREMENTS 
 

All work under this Division shall be subject to the applicable parts of the General Conditions of the Contract and 
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the Special Conditions of the Contract Documents. Refer to Division 1 for additional requirements. 
 

a. The work includes but is not limited to furnishing of all labor, material, equipment (except equipment 
noted as "Purchased by Owner") and services necessary for and incidental to the proper and complete 
installation of all electrical work as follows: 

 

1. Preparation and conversion of an existing building generator room. 

2. All incoming and outgoing line work including conduit and wire to the new and existing equipment 
shall be furnished and installed by the contractor as part of this project. Location of new equipment 
and generator accessories including exhaust system/silencer, battery chargers, day tank, etc. shall be 
coordinated in the field with respect to final location and routing to avoid existing utilities and 
obstructions. 

3. To keep shutdowns during construction will not be required up to point of testing and 
commissioning/pull the plug testing. General scope of shutdown is as follows: 

a) Install new generator on existing pad, exhaust system/silencer, air discharge plenum, air 
discharge damper and louver.  

b) Install new day tank and modify fuel piping to same with double wall piping. Install 
new/extend existing circuits to onboard pump system. 

c) Install/extend existing wiring for engine jacket water heaters, battery chargers, etc. 

d) Install and wire new alarm/annunciators. Program for remote indication. Install new fuel 
level indication system on main fuel tank. Run all engine, fuel, battery charger and fire 
detection alarms to annunciator or as directed by OWNER. 

e) Install new LED lighting, remove overhead unit heaters, disconnects and wiring. 

f) Install new 5kV cables (or re-use existing if possible) between new generator and existing 
switchgear.   

g) New equipment shall be tested, and new cables pulled, tested, and terminated where possible 
up to point of cutover to existing equipment.  

h) Install new control wiring between existing switchgear and new generator and test. 

i) Set/program and test existing relays and ATS controller. 

j)  Install new wall dampers and louvers. Inspect and test louver actuators, replace in kind if 
required. Install controls for new exhaust fan to replace supply fan and hood. Interlock 
exhaust fan to control and command one of the dampers to open. New dampers to fail close. 

4. Contractor shall be responsible for receiving, inspecting, accepting, handling, rigging, setting, 
leveling, testing, and commissioning of all equipment and all equipment purchased by contractor. 

5. All necessary control wiring and auxiliary low voltage power to/from all new equipment installed 
under this contract or existing equipment to be re-fed or reused. All wiring counts and sizing shown 
on plans are for bidding purposes and shall be verified with final vendor shop drawings prior to 
installation.  

6. Panelboards, circuit breakers. 
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7. Safety disconnects (fused or unfused), fuses  

8. Interior LED lighting fixtures, LED emergency lighting and LED exit signs (where noted on plans). 

9. Exterior LED lighting system (where noted on plans). 

10. Wire and cable, primary cables and terminations and cable testing. 

11. Conduit, conduit supports and raceways. 

12. Branch circuit wiring. 

13. Control and power circuit wiring 

14. Wiring devices and plates. 

15. Fire seal, (and) fireproof foam. 

16. Sleeving. 

17. Pull boxes and cable troughs/trays, handholes and manholes. 

18. Building and system grounding. 

19. Supervision and approval. 

20. Cutting and patching related to electrical work. 

21. Electrical connections to HVAC equipment, computer equipment, and other equipment provided 
under other Sections or by Owner. 

22. Relocation of existing electrical/mechanical components that interfere with new construction as 
determined by Engineer, removal, and disposal of obsolete components. 

23. Nameplates, labels, and tags. 

24. Other systems and equipment as indicated on the drawings. 

25. Initial testing/commissioning of installed systems as well as manpower and material support for final 
testing and commissioning by 3rd party testing firms. 

26. Operating and maintenance instructions and manuals. 

27. Coordination drawings and shop drawings. 

28. Coordination with other trades, Owner’s project manager, Owner’s facilities, and UTILITY as 
required.  

29. Short circuit protection and coordination study (by others). 

 
 b. Work Schedule 

 
  1. Preliminary Progress Schedule: Within 10 days after notice of award, the CONTRACTOR shall 

present to the COMPANY’S representative a Preliminary Progress Schedule based on the items 
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indicated in the Bidding Documents, except as otherwise agreed to, for starting and completing 
the Work. This schedule will be used for coordinating the Work of all Subcontractors, material 
suppliers, etc., providing the Work for the project. The CONTRACTOR shall coordinate the 
Work with the COMPANY and adjust the Preliminary Progress Schedule and issue a Final 
Progress Schedule satisfactory to the Owner and all concerned. 

 
 c. Project Closeout: 

   
  1. Miscellaneous construction 

a) Install “danger high voltage” signs. 
b) Touch-up painting 
c) Final Site Clean-up 
d) Submittal of all equipment manuals, permit approvals, and testing reports. 

 
 
 

END OF SECTION 
260500.20 
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SECTION 260513.10   MEDIUM VOLTAGE CABLE 

 
PART 1 - GENERAL 
1.01 DESCRIPTION 

A. This specification describes the requirements for ethylene propylene (EP) insulated, tape shielded power 
cables designed to operate at conductor temperatures of 90 degrees C normal, 130 degrees C emergency 
and 250 degrees C short circuit conditions as defined by ICEA S-68-516 (NEMA WC-8) and 
Underwriter’s Laboratories (UL) Standard UL-1072. 

B. Cables shall be suitable for installations above or below grade, indoors or outdoors and in wet or dry 
locations. 

C. Cables shall be Underwriter’s Laboratories labeled as MV-90, Sunlight Resistant and for CT use (UL), in 
accordance with UL Standard 1072. 

 
1.02 DRAWING AND DATE REQUIREMENTS 

A. At the time of bidding, the Manufacturer shall furnish a complete description of the Cable to be supplied. 
B. If the Manufacturer cannot adhere to any part of this Specification, that part shall be stated in writing in 

the Manufacturer's quotation, along with the reason why compliance cannot be met. 
C. The Manufacturer shall supply technical data regarding ampacity, maximum allowable pulling tension 

and minimum bending radius for the Cable purchased as required by the Owner. 
D. The Manufacturer shall supply seven (7) sets of detailed splicing and termination instructions, including 

associated material lists and dimensioned cross-section drawings showing salient features for the Cable 
purchased within four (4) weeks of placement of the order by the Owner.  The instructions shall be 
certified by the Manufacturer as applicable to the Cable furnished and this Cable shall be specifically 
identified. 

E. The Manufacturer shall be capable of furnishing technical field assistance to insure that proper splicing 
and terminating methods are employed.  If charges are required for this service, those charges shall be 
stated and clearly defined in the Manufacturer's quotation. 

 
PART 2 - PRODUCTS 
2.01 MANUFACTURER 

A. Okonite, Kerite, Southwire or approved equal by. 
 
2.02 CONDUCTORS 

A. Conductors shall be Compressed, Class B stranded, copper in accordance with the requirements of ICEA 
S-68-516.   Copper conductors shall consist of all bare strands or tin coated strands in the outer layer in 
accordance with ASTM B 3, B 8 and B 33. 

 
2.03 CONDUCTOR SHIELD 

A. Conductor shield (Stress Control Layer) shall be an extruded, black-colored, non-conducting thermoset 
material in accordance with Section 2.7 of ICEA S-68-56.  The minimum average thickness shall be 18 
mils. 

 
2.04 INSULATION 

A. Insulation shall be a discharge resistant, EP based compound and be listed by Underwriter’s Laboratories. 
 The minimum average thickness of the insulation shall be in accordance with Table I.  The discharge 
resistance of the insulation shall be demonstrated by withstanding 21 kV (60 Hertz, 25 degrees C, 20% 
R.H.) for 250 hours without failure when tested in accordance with the method described in ASTM D 
2275-89 “Standard Test Method for Voltage Endurance of Solid Electrical Insulating Materials Subjected 
to Partial Discharge (Corona) on the Surface”. 
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 TABLE 1 
 

Voltage 
kV 

 
Conductor Size 

AWG / kcmil 

 
Insulation Thickness 

(mils) 133% 

 
AC Test Voltage 

(kV) 133% 
 

5 
 

2 – 1000 
 

115 
 

23 
 

5 
 

1250 – 2000 
 

140 
 

28 
 

15 
 

2 – 1000 
 

220 
 

44 
 

15 
 

1250-2000 
 

220 
 

44 
 

25 
 

1 – 2000 
 

345 
 

69 
 

35 
 

1 / 0 – 2000 
 

420 
 

84 
* - Thicknesses are in accordance with Table 310-63 of ANSI / NFPA 70. 
 

2.05 INSULATING SHIELDING 
A. Insulation shielding shall consist of a nonmetallic conducting material extruded directly over the 

insulation and a 5 mil bare copper tape.  The nonmetallic layer shall be black-colored with properties and 
thickness conforming to the requirements of Table 4a of ICEA S-68-516 and Tables 14.2 and 14.3 of UL-
1072.  The layer shall be free stripping from the EP insulation.  The 5 mil bare copper tape shall be 
helically applied with a 20% overlap, directly over the nonmetallic layer. 

 
2.06 OVERALL JACKET 

A. Overall jacket shall be extruded black-colored Polyvinyl Chloride (PVC) material with physical 
properties and thickness in accordance with Section 4.4.5 and Table 4-6 of ICEA S-68-516. 

 
 

END OF SECTION 
260513.10 

 
 
 
 
 
  
 
 
 
 
  



NJSEA – BID SPECIFICATIONS                                                                                   REV 1: 11/18/22 
GENERATOR UPGRADE 
 

MEDIUM VOLTAGE SPLICES    260513.20-1 

SECTION 260513.20  MEDIUM VOLTAGE CABLE INSTALLATION & SPLICES 

PART 1 - GENERAL 

1.1 RELATED DOCUMENTS 

A. Drawings and general provisions of the Contract, including General and Supplementary Conditions and Division 1 
Specification Sections, apply to this Section. 

1.2 SUMMARY 

A. This Section includes cables and related splices, terminations, and accessories for medium-voltage electrical 
distribution systems. 

1.3 DESCRIPTION 

A. This specification covers the fabrication, furnishing, assembly, delivery and installation of all materials and 
workmanship necessary for a complete medium voltage cable system. 

B. Cable furnished by this specification shall be designed, built and tested in accordance with the latest standards of 
ASTM, ICEA, UL and NEMA as specified herein. 

C. Cable shield fault carrying capacity shall be capable of carrying available fault to ground current for the duration of 
the fault. 

1.4 DEFINITIONS 

A. NETA ATS:  Acceptance Testing Specification. 

1.5 SUBMITTALS 

A. Product Data:  For each type of cable indicated.  Include splices and terminations for cables and cable accessories. 

B. Material Certificates:  For each cable and accessory type, signed by manufacturers. 

C. Source quality-control test reports. 

D. Field quality-control test reports. 

1.6 QUALITY ASSURANCE 

A. Installer:  Engage a cable splicer, trained and certified by splice material manufacturer, to install, splice, and 
terminate medium-voltage cable. 

B. Testing Agency Qualifications:  An independent agency, with the experience and capability to conduct the testing 
indicated, that is a member company of the InterNational Electrical Testing Association or is a nationally recognized 
testing laboratory (NRTL) as defined by OSHA in 29 CFR 1910.7, and that is acceptable to authorities having 
jurisdiction. 
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1. Testing Agency's Field Supervisor:  Person currently certified by the InterNational Electrical Testing 
Association or the National Institute for Certification in Engineering Technologies to supervise on-site testing 
specified in Part 3. 

C. Source Limitations:  Obtain cables and accessories through one source from a single manufacturer. 

D. Electrical Components, Devices, and Accessories:  Listed and labeled as defined in NFPA 70, Article 100, by a 
testing agency acceptable to authorities having jurisdiction, and marked for intended use. 

E. Comply with IEEE C2 and NFPA 70. 

1.7 PROJECT CONDITIONS 

A. Interruption of Existing Electric Service:  Do not interrupt electric service to facilities occupied by Owner or others 
unless permitted under the following conditions and then only after arranging to provide temporary electric service 
according to requirements indicated: 

1. Notify Owner no less than one (1) week in advance of proposed interruption of electric service. 
2. Do not proceed with interruption of electric service without Owner's written permission. 

PART 2 - PRODUCTS 

2.1 MANUFACTURERS 

A. Subject to compliance with requirements, provide products by one of the following: 

1. Cable Splicing and Terminating Products and Accessories: 
a. Thomas & Betts Corporation/Elastimold, (NO EQUAL WILL BE ACCEPTED). Note contractor shall 

match existing used on site. Verify exact type with Owner. 

2.2 CABLES (SEE 260513.10) 

2.3 SPLICE KITS 

A. Connectors and Splice Kits:  Comply with IEEE 404; type as recommended by cable or splicing kit manufacturer for 
the application. Contractor shall match existing Elastimold splice kits used on site. No ther splice kit will be 
acceptable to Owner. 

B. Splicing Products:  As recommended, in writing, by splicing kit manufacturer for specific sizes, ratings, and 
configurations of cable conductors.  Include all components required for complete splice, with detailed instructions. 

1. Combination tape and cold-shrink-rubber sleeve kit with rejacketing by cast-epoxy-resin encasement or other 
waterproof, abrasion-resistant material. 

2. Heat-shrink splicing kit of uniform, cross-section, polymeric construction with outer heat-shrink jacket. 
3. Premolded, cold-shrink-rubber, in-line splicing kit. 
4. Premolded EPDM splicing body kit with cable joint sealed by interference fit of mating parts and cable. 
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2.4 SOLID TERMINATIONS 

A. Multiconductor Cable Sheath Seals:  Type recommended by seal manufacturer for type of cable and installation 
conditions, including orientation. 

1. Compound-filled, cast-metal body, metal-clad cable terminator for metal-clad cable with external plastic 
jacket. 

2. Cold-shrink sheath seal kit with preformed sleeve openings sized for cable and insulated conductors. 
3. Heat-shrink sheath seal kit with phase- and ground-conductor rejacketing tubes, cable-end sealing boot, and 

sealing plugs for unused ground-wire openings in boot. 
4. Cast-epoxy-resin sheath seal kit with wraparound mold and packaged, two-part, epoxy-resin casting material. 

B. Shielded-Cable Terminations:  Comply with the following classes of IEEE 48.  Insulation class is equivalent to that 
of cable.  Include shield ground strap for shielded cable terminations. 

1. Class 1 Terminations:  Modular type, furnished as a kit, with stress-relief tube; multiple, molded-silicone 
rubber, insulator modules; shield ground strap; and compression-type connector. 

2. Class 1 Terminations:  Heat-shrink type with heat-shrink inner stress control and outer nontracking tubes; 
multiple, molded, nontracking skirt modules; and compression-type connector. 

3. Class 1 Terminations:  Modular type, furnished as a kit, with stress-relief shield terminator; multiple-wet-
process, porcelain, insulator modules; shield ground strap; and compression-type connector. 

4. Class 1 Terminations, indoors:  Kit with stress-relief tube, nontracking insulator tube, shield ground strap, 
compression-type connector, and end seal. 

5. Class 2 Terminations, indoors:  Kit with stress-relief tube, nontracking insulator tube, shield ground strap, and 
compression-type connector.  Include silicone-rubber tape, cold-shrink-rubber sleeve, or heat-shrink plastic-
sleeve moisture seal for end of insulation whether or not supplied with kits. 

6. Class 3 Terminations:  Kit with stress cone and compression-type connector. 

2.5 SEPARABLE INSULATED CONNECTORS 

A. Description:  Modular system, complying with IEEE 386, with disconnecting, single-pole, cable terminators and 
with matching, stationary, plug-in, dead-front terminals designed for cable voltage and for sealing against moisture. 

B. Terminations at Distribution Points:  Modular type, consisting of terminators installed on cables and modular, dead-
front, terminal junctions for interconnecting cables. 

C. Load-Break Cable Terminators:  Elbow-type units with 200-A load make/break and continuous-current rating; 
coordinated with insulation diameter, conductor size, and material of cable being terminated.  Include test point on 
terminator body that is capacitance coupled. 

D. Dead-Break Cable Terminators:  Elbow-type unit with 600-A continuous-current rating; designed for de-energized 
disconnecting and connecting; coordinated with insulation diameter, conductor size, and material of cable being 
terminated.  Include test point on terminator body that is capacitance coupled. 

E. Dead-Front Terminal Junctions:  Modular bracket-mounted groups of dead-front stationary terminals that mate and 
match with above cable terminators.  Two-, three-, or four-terminal units as indicated, with fully rated, insulated, 
watertight conductor connection between terminals and complete with grounding lug, manufacturer's standard 
accessory stands, stainless-steel mounting brackets, and attaching hardware. 

1. Protective Cap:  Insulating, electrostatic-shielding, water-sealing cap with drain wire. 
2. Portable Feed-Through Accessory:  Two-terminal, dead-front junction arranged for removable mounting on 

accessory stand of stationary terminal junction. 
3. Grounding Kit:  Jumpered elbows, portable feed-through accessory units, protective caps, test rods suitable 

for concurrently grounding three phases of feeders, and carrying case. 
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4. Standoff Insulator:  Portable, single dead-front terminal for removable mounting on accessory stand of 
stationary terminal junction.  Insulators suitable for fully insulated isolation of energized cable-elbow 
terminator. 

F. Test-Point Fault Indicators:  Applicable current-trip ratings and arranged for installation in test points of load-break 
separable connectors, and complete with self-resetting indicators capable of being installed with shotgun hot stick 
and tested with test tool. 

G. Tool Set:  Shotgun hot stick with energized terminal indicator, fault-indicator test tool, and carrying case. 

2.6 ARC-PROOFING MATERIALS 

A. Tape for First Course on Metal Objects:  10-mil- (250-micrometer-) thick, corrosion-protective, moisture-resistant, 
PVC pipe-wrapping tape. 

B. Arc-Proofing Tape:  Fireproof tape, flexible, conformable, intumescent to 0.3 inch (8 mm) thick, compatible with 
cable jacket. 

C. Glass-Cloth Tape:  Pressure-sensitive adhesive type, 1/2 inch (13 mm) wide. 

2.7 SOURCE QUALITY CONTROL 

A. Test and inspect cables according to ICEA standards before shipping. 

B. Test strand-filled cables for water-penetration resistance according to ICEA T-31-610, using a test pressure of 5 psig 
(35 kPa). 

C. Cables must be tested prior to energizing. 

PART 3 - EXECUTION 

3.1 PRE-INSTALLATION 

A. Cables shall be ordered on maximum size reels available from the manufacturer so as to reduce to a minimum, or 
eliminate entirely the need for splicing.  Submit cable reel sizes for owner approval.   

B. Movement of Cable Reels 
1. Reels of cable must not be dropped from any height, particularly from trucks or other transporting equipment. 
2. Lift reels using following methods:  Crane or boom type equipment - insert shaft (heavy rod or pipe) through 

reel hubs and lift with slings on shaft, preferably utilizing spreader or yoke to reduce or avoid sling pressure 
against reel head.  Forklift type of equipment may be used to move smaller, narrower width reels.  Fork tines 
should be placed so that lift pressure is on reel heads, not on cable, and must reach all the way across reels so 
lift is against both reel heads. 

3. Reels may be moved short distances by rolling.  Reels should be rolled in the direction indicated by arrows 
painted on reel heads.  Surfaces over which the reels are to be rolled should be firm, clear of debris, and also 
clear of protruding stones, humps, etc. which might damage the cable if the reel straddled them. 

C. Storage of Cable Reels 
1. Cable ends are sealed prior to shipment.  If factory seals are cut off, new tape seals must be applied to prevent 

moisture entry into cable. Strip cable finishes back two inches (2"), down to insulation for braided or 
non-jacketed constructions.  Then apply four (4) layers of an insulating tape (Bi-Seal 3, Scotch 23, etc.), 
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crisscross over the cable end and carry back at least four inches (4") onto cable outer finish.  Add a containing 
cover of two (2) layers of vinyl electrical tape completely over the end seal. 

2. Whenever possible, the factory applied lagging (protective cover) should be left in place until removal is 
absolutely necessary.  Additional covering, such as tarpaulin, plastic sheeting, etc., may be used if cable is to 
be stored for long periods, outdoors or in excessively dirty, dusty areas. 

3. Store reels of cable on a firm surface, paved if possible, or on planking to prevent settling into soft ground. 
4. The storage area should have good drainage. 
5. Use fencing or other barriers to protect cables and reels against damage by vehicles or other equipment 

moving about in the storage areas. 

D. Handling Cable Reels 
1. Cold weather handling and pulling-in of cable can be more difficult, depending on the cable construction and 

installation location. Cold-induced stiffness of cable must be considered along with radius and number of 
bends in the proposed installation run. 

2. In general, most cables can be safely handled without damage if not subjected to temperatures lower than ten 
(10) degrees F. (minus twelve (-12) degrees C.)* in the twenty-four (24) hour period preceding pulling and 
bending.  If it is anticipated that storage temperatures will be below this level during the twenty-four (24) hour 
pre-pull period, arrangements should be made to move the reel, avoiding impact, to a warmer area.  If no 
indoor warming area is available, a plastic sheeting covered shelter may be constructed and heated.  The reel 
should be held in the warm storage area at a temperature of at least sixty (60) degrees F. (sixteen (16) degrees 
C.) for twenty-four (24) hours to ensure total warm-up.  Apply pulling eyes or grips while cable is in the 
warming area, prior to movement outdoors or uncovering.  If these instructions cannot be followed, please 
consult the manufacturer regarding the particular situation and cable involved. 
*Fourteen (14) degrees F. (minus four (-4) degrees C.) for PVC jacketed cables. 

E. Pulling Tension 
1. Always determine the safe maximum pulling tension of the cable and compare this to the tension required for 

the particular run configuration being considered. 
2. A tension-monitoring device must be used during the pulling system to insure that the cable maximum pulling 

tension is not exceeded. This must be a continuous monitoring device so that cable pulling is not interrupted. 

3.2 INSTALLATION 

A. The Electrical Contractor shall thoroughly inspect the site.  After such inspection, the Electrical Contractor must 
review his cable installation method (direction of pull, reel setup, number of splices, etc.) with the Owner prior to the 
cable installation. 

B. Electrical Contractor shall pump dry all manholes prior to cable installation.  Extreme caution must be exercised 
during cable installation due to existing energized circuits. 

C. Always determine that existing and new ducts and conduits are clear of obstructions and properly sized. 

D. Thoroughly swab all new conduits by rodding and brushing before pulling in cables.  Thoroughly mandrel and swab 
all existing and new conduits before pulling in cables.  Use rod equipped with brass knuckle-joint fittings so the rod 
can be joined and disjoined.  Push rod into duct and couple other rods.  Repeat coupling rods until rods extend from 
manhole to manhole.  Repeat rodding of duct until duct is clear of obstruction. If obstructions are encountered, use 
proper cleaning tool to eliminate obstructions. 

E. Attachment to the cable can be accomplished with any of the commercially available devices (Kellems grips, 
Greenlee wire grip, etc.) or by field-made pulling eyes using the conductors, or by factory-made pulling eyes.  The 
choice may depend on the tension requirements, especially when long runs or runs with several bends are to be 
made.  If the pull is through wet or damp locations, the cable ends must be positively sealed to prevent moisture 
entry and resealed after pulling. 
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F. Factory applied seals on cable ends may be disrupted during the pulling operation and therefore should be checked 
and replaced if the cables are not going to be spliced or terminated right after pull-in.  This is especially important 
for underground runs where cable ends may be left in manholes, which are subject to flooding. 

G. Install cables according to IEEE 576. 

H. Pull Conductors:  Do not exceed manufacturer's recommended maximum pulling tensions and sidewall pressure 
values. 
1. Where necessary, use manufacturer-approved pulling compound or lubricant that will not deteriorate 

conductor or insulation. Cable pulling compound shall be applied at the beginning of the cable entry into the 
conduit and at each manhole and/or pull box along the conduit run. 

2. Use pulling means, including fish tape, cable, rope, and basket-weave cable grips that will not damage cables 
and raceways.  Do not use rope hitches for pulling attachment to cable. 

3. New cables to be installed shall not be spliced. 

I. Roller tracks and/or cable guides shall be placed in each manhole to insure that the manufacturer's minimum bending 
radius is not exceeded and to protect the cables during the transition from top to bottom or bottom to top conduit 
positions within a given manhole. 

J. Install exposed cables parallel and perpendicular to surfaces of exposed structural members and follow surface 
contours where possible. 

K. In the case of installing directly buried cables, a layer of approximately three inches (3") of selected backfill should 
be placed at the bottom of the open trench prior to installing cables. The cables should be laid into the trench being 
careful not to twist or kink them. Care should also be taken not to abrade or impact the cable surface as it leaves the 
payoff equipment and enters the trench.  Over-bending the cable to a point less than the recommended minimum 
bending radius should also be avoided.  Cables can become easily over-bent at guide points such as small sheaves or 
rollers located on the cable laying equipment.  After laying the cables into the trench, they should be covered with a 
layer of selected backfill to a level of approximately three (3) to four (4) inches above the cable surfaces.  By 
"selected backfill" is meant either thermal sand or sand-clay-gravel mixture containing some small stones no greater 
in size than one quarter (1/4) to one-half (1/2) inch across at their largest dimension.  The remainder of the open 
trench may then be filled using ordinary backfill.  When installing cables in the earth using a cable plow, make sure 
the bottom of the plow blade has a large enough bore and radius of curvature to easily accommodate the cable(s).  
During the installation, the plow blade should never be raised suddenly nor the equipment operated in a reverse 
direction (even for just a short distance).  Either of these actions can severely damage the cable. 

L. Separate cables crossing other cables or piping by a minimum of 4 inches (100 mm) of tamped earth.  Install 
permanent markers at ends of cable runs, changes in direction, and buried splices.  Refer to specification section 
16054. 

M. Install "buried-cable" warning tape 12 inches (305 mm) above cables.  Refer to specification section 16054. 

N. In manholes, handholes, pull boxes, junction boxes, and cable vaults, train cables around walls by the longest route 
from entry to exit and support cables at intervals adequate to prevent sag. 

O. Install cable splices at pull points and elsewhere as indicated; use standard kits. 

P. Install terminations at ends of conductors and seal multiconductor cable ends with standard kits. 

Q. Install separable insulated-connector components as follows: 

1. Protective Cap:  At each terminal junction, with one on each terminal to which no feeder is indicated to be 
connected. 

2. Portable Feed-Through Accessory:  Three. 
3. Standoff Insulator:  Three. 
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R. Arc Proofing:  Unless otherwise indicated, arc proof medium-voltage cable at locations not protected by conduit, 
cable tray, direct burial, or termination materials.  In addition to arc-proofing tape manufacturer's written 
instructions, apply arc proofing as follows: 

1. Clean cable sheath. 
2. Wrap metallic cable components with 10-mil (250-micrometer) pipe-wrapping tape. 
3. Smooth surface contours with electrical insulation putty. 
4. Apply arc-proofing tape in one half-lapped layer with coated side toward cable. 
5. Band arc-proofing tape with 1-inch- (25-mm-) wide bands of half-lapped, adhesive, glass-cloth tape 2 inches 

(50 mm) o.c. 

S. Properly phase out cables before any connections. 

T. Follow manufacturer’s instructions for installation of cables in cold weather. 

U. Ground shields of shielded cable at terminations, splices, grounding conductors, and separable insulated connectors 
at all manholes to ground rods or ground bus.  Ground metal bodies of terminators, splices, cable and separable 
insulated-connector fittings, and hardware.  All ground connections shall be exothermic welded. 

3.3 IDENTIFICATION 

A. The outer surface of each jacketed cable shall be durably marked throughout its length with the following 
information: 
1. The manufacturer’s name, trademark, or other distinctive marking by which the organization responsible for 

the product may be readily identified. 
2. The size of the conductor. 
3. The type of conductor; copper. 
4. The rated voltage for which the cable was tested or approved. 
5. The year of manufacture. 
6. The listing of Underwriter’s Laboratories (UL). 

B. This identification shall be repeated along the cable at regular intervals with unmarked surfaces not exceeding six (6) 
inches. 

C. Durable marking on the outer jacket shall be surface printing only.  The printing shall be sharply defined and clearly 
visible. 

D. The manufacturer shall maintain records permitting traceability of each shipped length of cable, by means of 
shipping reel number, to the manufacturer’s records and tests of the original insulated length produced.  Retention 
shall be for a minimum of five (5) years. 

E. Contractor shall furnish and install embossed brass or stainless steel circuit identification tags on each cable spliced 
in the manhole. Tags shall be installed in both the new and existing manholes (within the scope of the project). Each 
cable shall be tagged with the circuit number or switch it originated (e.g. FEEDER #1, FEEDER #2, etc.) from and 
the system voltage. 

F. See Division 16 Section "Electrical Identification" for additional requirements. 

3.4 FIELD QUALITY CONTROL 

A. Testing:  Contractor shall engage a qualified testing and inspecting agency to perform field tests and inspections and 
prepare test reports. 
1. Perform each visual and mechanical inspection and electrical test stated in NETA ATS.  Certify compliance 

with test parameters. 
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2. After installing medium-voltage cables and before electrical circuitry has been energized, test for compliance 
with requirements. 

3. The following, but not limited to, tests should be completed: 
a. Production Testing 
b. Continuous DC spark testing of the non-conducting stress control layer prior to extrusion of the EP 

Insulation. 
c. Mooney Viscosity, Scorch Viscosity and Specific Gravity of each batch of the EP Insulation prior to 

extrusion. 
d. AC Voltage Withstand test for a 5-minute duration of each finished cable at the values specified in 

Table 1. 
e. Volume Resistivity of the nonmetallic shield. 
f. DC Resistance of all insulation conductors and metallic shields. 
g. Dimensional Verification of all extruded layers. 
h. Absence of water in conductors and interfaces confirmed. 

B. Conditions Applying to Tests 
1. All performance and other factory tests prescribed by this Specification are to be made by, and at the expense 

of the Manufacturer.  All samples are to be furnished by the Manufacturer. 
2. The Owner may elect to witness tests and to make inspection of the Cable during the process of manufacture, 

except for those processes of a confidential nature.  Manufacturer shall notify Owner at least three (3) 
calendar weeks prior to manufacturing and testing. 

3. Cable shall not be shipped unless all required tests have been completed and the results of tests show 
compliance with all requirements of these Specifications. 

4. All tests listed in this Specification shall be made with the results kept on file by the Manufacturer.  One (1) 
copy of the test results shall be submitted to the Owner along with a certificate of compliance stating that all 
Cable tested meets the test requirements.  ICEA tests may not be substituted. 

C. Remove and replace malfunctioning units and retest as specified above. 

3.5 SHIPPING 

A. All finished Cable shall be shipped on heavy duty wooden non-returnable reels.  Each end of the Cable shall be 
firmly and properly secured to the reel.  The Cable shall be protected on the reel against physical damage, dirt and 
weathering in transit, in storage and in ordinary handling by plywood, wood veneers, or light wood lags, secured 
with steel banding, or equivalent protection, in accordance with Class 3 of NEMA Standard W25. 

B. Each end of each length of Cable shall be sealed hermetically before shipment.  There shall be no water and no 
corrosion in the completed Cable when the reel is shipped. 

C. Reels shall be securely blocked-in position so that they will not shift during transit.  The Manufacturer shall be 
responsible for any damage to the Cable during transit, which is the result of the Cable reels not having been 
properly fastened, sealed, packed or blocked when leaving the Manufacturer's plant. 

D. The minimum diameter of the drum shall be not less than fourteen (14) times the overall diameter of the Cable. 

E. The inner or drum end of the Cable, when allowed to project through the flange of the reel, shall be protected from 
injury by a suitable covering of galvanized or painted sheet iron or steel having ends and sides rounded or shaped so 
as to ward off passing vehicles or other reels. 

F. Paralleled Cables to be furnished three (3) phases of equal length on each reel.  For Cables specifically required not 
to be paralleled, each length of Cable listed in the specific requirements section shall be shipped on a separate reel. 

G. Each reel shall be marked as follows: 
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1. Durably and legibly stenciled on one (1) flange of the reel plainly stating the destination, Customer's order 
number, shipping length of cable on reel, gross weight, number, type and size of conductor, type of Cable 
construction and rated voltage. 

2. With an arrow and suitable accompanying wording stenciled on the flange of the reel, indicating which way it 
should be rolled. 

3. With a durable number on one (1) flange of the reel, either branded on the reel or stamped on metal tags 
permanently attached to the reel. 

4.  Export packaging and shipment (is), (is not) required. 

3.6 WARRANTY 

A. The Manufacturer shall warrant that the Cable furnished under this Specification is new of first-class material and 
workmanship throughout, that it has been tested in accordance with this Specification and that the results of the tests 
comply with the requirements of this Specification, and in lieu of other claims against it, agrees to replace (i.e., 
supply new Cable): 
1. Any length of Cable found defective in material or workmanship during the installation of the Cable, or 
2. Any length of Cable failing during normal and proper use within the life of the installation (forty (40) years 

minimum) which shows defects of material or workmanship, provided in each case that immediate written 
notice of such failure is given to the Manufacturer, and he is given all reasonable opportunity to inspect such 
failure. 

B. Where two (2) or more lengths of single-conductor Cable are installed and operated as the equivalent of one (1) 
multiple-conducting Cable, any length of Cable injured as a result of the failure within the life of the installation of 
one (1) of the other lengths in the same circuit, for a cause for which the Manufacturer is responsible, or through the 
withdrawal and replacement of such length, shall be replaced by the Manufacturer. 

C. All replacements by the Manufacturer under the provisions of this Section shall be made free of charge, f.o.b. the 
delivery point called for in the original purchase order. 

D. Except as otherwise agreed, lengths of Cable which have been replaced under the provisions of this Section shall 
become the property of the Manufacturer and shall be returned to the Manufacturer by the Owner f.o.b. Owner's city, 
unless special conditions of removal or transportation costs make this procedure uneconomical.  In that case, the 
Owner shall credit the Manufacturer with the scrap value of the cable. 

END OF SECTION 

260513.20 
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SECTION 260519.00 LOW VOLTAGE CABLES & CONDUIT 

 
PART 1 - GENERAL 
1.01 DESCRIPTION 

A. Refer to drawings for specific requirements. 
 
PART 2 - PRODUCTS 
2.01 BUILDING WIRE 

A. Type:  Single conductor stranded, copper annealed, commercial grade, ninety eight percent (98%) 
conductive. 

B. Insulation: 
1. Rating: 600 Volts. 
2. General Use:  Type THWN/THHN or approved equal. 
3. High Temperature:  FEPB (two hundred (200) degrees C.) or approved equal. 

C. Size: 
1. The minimum size used for light or power service shall be No. 12 AWG. 
2. The minimum size used for control wiring shall be No. 14 AWG unless otherwise specified or 

shown on the drawings. 
D. Make:  General Cable, Okonite Co., Rome Cable, Southwire or approved equal. 

 
PART 3 - EXECUTION 
3.01 INSTALLATION 

A. All conductors in conduit or raceway except where MC cable is permitted. Use only conductor 
manufacturer's approved pulling compound. 

B. Conductors to be tested prior to energizing.  Refer to the General Provisions and any testing required by 
the Owner. 

C. Properly phase out lines before removing and/or connecting cables. 
 
3.02 IDENTIFICATION 

A. Control Wiring Code:  Red-Stop, Black-Start, Yellow-Common, and White-Neutral. 
B. Power Wiring Code:  

1. 480V:  Brown, Orange, and Yellow 
2. 120/208V: Black, Red, and Blue. 
3. Neutral: White or natural gray.  Refer to NEC. Section 200-6 for additional means of identifying 

grounded conductors. 
C. Ground Wire Color:  Green. 
D. Control wire shall be tagged per the schematic and wiring diagrams with Brady Quick-Label plastic 

coated adhesive markers or equal at every terminal.  All spare wires shall be tagged at both ends. All 
wires shall be tagged with Brady-Quick Label plastic coated adhesive marker or equal at all circuit 
sources, at junction boxes and at devices, indicating circuit numbers. 

 
3.03 JOINTS AND SPLICES 

A. All in accessible boxes, using pressure or twist-on connectors, no splices are allowed in conduits. 
1. Pressure Type: AMP, Burndy, Ideal, T&B. 
2. Twist-On Type: Ideal, Minnesota-Mining. 

 
3.04 MOTOR TERMINATIONS 

A. All shall be made using bolted type connectors.  Terminals shall be insulated with a minimum of three (3) 
half (1/2) lapped layers of Plymouth “Slip-Knot” rubber tape or equal protected with a minimum of two 
(2) half (1/2) lapped layers of Scotch No. 33 plastic tape. 

 
 END OF SECTION 

260519.00 
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SECTION 260526.00 GROUNDING GENERAL 

 
PART 1 - GENERAL 
1.01 DESCRIPTION 

A. Minimum requirement for equipment grounding shall be governed by the latest National Electrical Code, 
IEEE and OSHA and utility requirements.  Grounding requirements shown on Drawings and specified 
herein are intended to exceed such minimum requirements.  The Electrical Contractor shall furnish and 
install any and all items necessary to meet this requirement, at no extra cost, even if such items are not 
detailed on Drawings or listed herein. 

B. The work specifically entails an equipment ground system which shall be a permanent continuous 
bonding together of non-current carrying parts of the electrical system, building steel, and major 
structures and equipment. 

 
PART 2 - PRODUCTS 
2.01 CADWELD PROCESS 

A. Manufacturer - Erico Products Co. 
 
2.02 MECHANICAL GROUNDING CONNECTIONS 

A. Manufacturer - Burndy Corporation or O-Z Electric Manufacturing Co. 
 
2.03 GROUND RODS 

A. Copper clad steel. 
B. Size - As shown on drawings. 

 
2.04 CONDUCTORS 

A. All grounding cables and wires shall be annealed copper conductors; stranded.  Buried cables shall be 
tinned. 

 
PART 3 - EXECUTION 
3.01 INSTALLATION 

A. All distribution system grounding shall originate from main ground cable loop and/or service.  The 
grounding wire in feeders shall be connected to high voltage switchgear ground bus on one (1) end and 
equipment ground buses on the other.  Cable feeders shall also be bonded to grounding type bushings at 
the feeder terminations. 

B. Equipment grounding conductors with green insulation shall be extended inside the conduit enclosing the 
conductors and properly connected to each motor, control, switch, receptacle, junction box, panel board 
and luminaire. 

C. All underground (or concealed) splices and connections, and all connectors to grounding rods shall be 
Cadweld Process. 

D. All other connections may be by either the above method or mechanical grounding connections. 
E. Step Down Transformers:  Connect neutral point of secondary to transformer case and ground case 

neutral through a separate ground conductor run in conduit to an effectively grounded structural metal 
member of the structure and /or ground bus in distribution equipment supplying transformers.  Refer to 
drawing details. 

F. Protect all grounding conductors from physical damage and provide necessary slack at termination points 
to prevent breakage. 

G. Connections to equipment and ground buses shall be made with lugs attached to the equipment by means 
of bolts.  Anchor bolts of equipment housings shall not be used for fastening lugs of grounding cable. 

H. Cable tray sections, fittings, and connected raceways shall be bonded using bolted mechanical connectors 
and bonding jumpers sized and installed in accordance with National Electrical Code Article 250 
Grounding. 

END OF SECTION 
260526.00 
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SECTION 260533.00 RACEWAYS, FITTINGS & BOXES 

 
PART 1 - GENERAL 
1.01 DESCRIPTION 

A. Rigid steel conduit shall be used throughout all indoor areas for medium and high voltage power cable 
unless otherwise noted on drawings. 

B. Ridged aluminum shall be used outdoor and above ground for all low, medium and high voltage cable 
unless otherwise noted on drawings.  

C. All underground conduit shall be PVC schedule 40. Refer to Section 16345.00 Underground Conduit. 
D. All other conduit used indoors shall be EMT unless otherwise noted on the drawings. 
E. Minimum size conduit shall be three quarter inch (3/4"). 

 
PART 2 - PRODUCTS 
2.01 RIGID STEEL CONDUIT AND COUPLINGS 

A. Rigid steel conduit shall be mild steel, hot dip galvanized inside and outside and produced to ANSI 
Specification C80.1 and UL Standard 6. 

B. Make: Allied, LTV, Republic, Wheatland or approved equal. 
 
2.02 FITTINGS 

A. All rigid conduit installations shall have threaded type fittings and gasketed cover.   
B. Outdoor fittings shall be UL approved for such usage. 
C. Make: Crouse-Hinds or approved equal. 

 
2.03 ELECTRICAL METALLIC TUBING (EMT) 

A. Metallic tubing shall be mild steel, electrically welded, galvanized and produced to ANSI Specification 
C80.3 and UL Standard 797. 

B. Couplings, Connectors: Compression Type T & B or approved equal. 
C. Make: Allied, LTV, Republic, Wheatland or approved equal. 

 
2.04 LIQUIDTIGHT FLEXIBLE METAL CONDUIT 

A. Flexible metal conduit (Sealtite) shall be constructed of extruded polyvinylchloride cover over flexible 
galvanized steel core.  Cover shall be gray or black as directed by Project Engineer. 

 
2.05 OUTLET BOXES 

A. Outlet boxes shall be provided on all raceway systems to facilitate pulling and installation of wires and/or 
devices.  Boxes shall be FD type of sufficient size to accommodate the wiring and device being installed 
and box covers shall be accessible after installation. 

 
2.06 WIREWAYS 

A. Where indicated on the Drawings, approved wireways shall be furnished and installed complete with the 
necessary complement of fittings, connectors and parts, and shall be supplied with anti-sway braces. 

B. Material:  Enclosed steel wiring throughout with gasketed and screwed covers NEMA 12. 
C. Make: Square D or approved equal. 

 
2.07 RACEWAYS 

A. Non-metallic conduit shall be Schedule 40 100% virgin polyvinyl chloride (PVC), 90 deg C UL-rated, by 
Carlon or approved equal. 

B. Conduit shall meet NEMA requirements and shall be UL-listed as required by Article 347 of NEC. 
C. Conduit, fittings and solvent cement shall be by single approved manufacturer. 
D. Material shall have minimum tensile strength of 7,000 psi at 73.4F, minimum flexural strength of 11,000 psi, 

and minimum compressive strength of 8,600 psi. 
 
PART 3 - EXECUTION 
3.01 CONDUIT INSTALLATION 

A. Location:  Concealed above ceilings and in walls in finished rooms unless otherwise indicated on the 
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Drawings.  Surface mounted in all other rooms. 
B. Runs: Straight, parallel to wall and floor lines, pitch to provide drainage.  Minimum of six inches (6") 

from outside surface of insulation of hot water and/or steam piping.  Do not install under water and/or 
solvent piping.  Do not install in concrete floor slabs unless noted on Drawings. 

C. Bends:  Make without injury to conduit and without effective reduction in diameter. 
D. Finishing:  Ream ends of conduit to remove rough edges. 
E. Support:  Use approved galvanized devices and hangers (perforated strap or wire not acceptable), space to 

hold conduit rigidly.  Conduit hanger spacing will be per NEC requirements. 
1.  Conduit mounted on concrete surfaces must be supported at least one-quarter inch (1/4") away 

from surface. 
2.  Attachment to other pipes or ducts is not acceptable. 
3.  Use of wood plugs in masonry is not acceptable. 
4.  Drilling of structural steel is not permitted. 

F. Plug all openings until wire is pulled. 
G. Bushings:  Install insulated type with grounding type lock nut at all sheet metal enclosures except 

distribution feeders to panels, boxes, motor control centers, substations, etc. where grounded type 
bushings are required including wet locations where Myers Hubs are installed. 

H. Drain fitting shall be installed at low point and a breather fitting at the high point of all outdoor exposed 
conduit runs. 

I. Raceways passing from one (1) area to another of different temperature shall be sealed; provide internal 
watertight fitting with approved compound, or if this is impossible, suitable drainage fittings shall be 
installed. 

J. Weatherproof expansion joints shall be installed every two hundred (200) feet in straight conduit runs and 
whenever required by structural conditions.  Bonding jumper is required at each expansion joint. 

K. Protect all metallic materials against corrosion including steel bolts, nuts, washers, screws, hangers, rods, 
beam clamps, etc.  Replace all damaged raceways; existing and new.  

L. Apply Burndy Penetrax A13 on all rigid aluminum conduit threads and a protective zinc coating on all 
rigid galvanized steel conduit threads. 

 
3.02 FITTINGS 

B. LB fittings shall be avoided for all conduit above one inch (1").  LBD fittings may be substituted with 
Owner approval. 

 
3.03 ELECTRICAL METALLIC TUBING (EMT)  

A.  Usage - Only where specified on drawings. 
B. Installation methods where applicable for Rigid Metal Conduit as previously listed must be used for 

EMT. 
 
3.04 LIQUIDTIGHT FLEXIBLE METAL CONDUIT 

A. Flexible metal (Sealtite) conduit with jacket, required for final connection to motors, unit heaters, 
transformers, adjustable equipment and any equipment, which is subject to vibration.  Flexible conduits to 
enter bottom of motor terminal boxes.  Flexibility must exist to permit alignment and/or removal of 
motor. 

B. Armored cable is not permitted. 
 
3.05 POLYVINYLCHLORIDE (PVC) COATED CONDUIT AND FITTINGS 

A. Usage - Only where specified on drawings. 
B. Installation methods where applicable for Rigid Metal Conduit as previously listed and in accordance 

with the manufacturer’s recommendations. 
 
3.06 OUTLET BOXES 

B. Installation:  Outlet boxes shall be securely fastened to ceilings, walls or columns.  Boxes installed in 
finished ceilings, walls or columns, shall be set so that the front edge of the box shall be flush with the 
finished ceilings, walls or columns. Boxes installed in all other unfinished locations shall be surface 
mounted. 



NJSEA – BID SPECIFICATIONS                                                                                   REV 1: 11/18/22 
GENERATOR UPGRADE 
 

RACEWAYS, FITTINGS & BOXES   260533.00 - 3 

1.  Mounting height in block walls shall be adjusted for joint locations. 
2.  Switch outlets shall be installed with their centerlines four feet (4'-0") above the floor. 
3.  Unless otherwise noted on the Drawings or specified herein, receptacle outlet center lines shall be 

installed one and a half feet (1'-6") above the floor  
4. Clock outlets installed over doors shall be set so that the clock is installed, centered between top 

of door trim and the ceiling.  Where installed at other locations, outlet centerlines shall be set 
eight feet (8'-0") above the floor, unless noted otherwise on the Drawings. 

5.  Telephone/data outlet center lines shall be one and a half feet (1'-6") above the floor unless 
otherwise noted on Drawings. 

6.  Signal/security system outlets shall be installed as shown on the Drawings and/or as specified by 
signal/security system vendor/installer. 

7.  Boxes, which are not covered with a fixture, shall be closed with a metal cover. 
8.  Provide barriers in boxes containing 277-volt switches connected to different phases. 

 
3.07 WIREWAYS 

A. Size shall be as indicated on the Drawings as per latest edition of NEC and installation shall be in 
accordance with the manufacturer’s recommendations. 

 
3.08 RACEWAY APPLICATIONS 

A. Raceway Applications 
 1. Outdoors:  Use the following raceway applications: 

a. Exposed:  rigid aluminum conduit. 
b. Concealed: rigid aluminum conduit. 
c. Underground:  Non-metallic sched 40 PVC conduit in concrete encasement, unless noted 

otherwise. 
d. Connection to Vibrating Equipment or equipment subject to relative motion (including 

transformers and hydraulic, pneumatic, or electric solenoid or motor-driven equipment):  
Liquid-tight flexible metal conduit. 

2. Indoors:  Use the following raceway applications: 
a. Connection to Vibrating Equipment or equipment subject to relative motion (including 

transformers and hydraulic, pneumatic, or electric solenoid or motor-driven equipment):  
Flexible metal conduit, except in wet or damp locations use liquid-tight flexible metal 
conduit. 

b. Damp or Wet Locations:  Rigid galvanized steel conduit. 
c. MV/HV Power Feeders: Rigid galvanized steel conduit. 
d. Mechanical Room: Rigid galvanized steel conduit. 
e. Telephone/data conduits and low voltage wiring: EMT. 

 
  

END OF SECTION 
260533.00 
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SECTION 260553.00 EQUIPMENT IDENTIFICATION 

 
PART 1 - GENERAL 
1.01 DESCRIPTION     

A. The Electrical Contractor shall furnish and install identification tags as specified in this section. 
 
1.02 SUBMITTALS 

A. Contractor shall submit to Owner two (2) copies of “Proposed Equipment Identification Schedule” for 
review and approval. 

B. Pre-tensioned Flexible Wraparound Colored Plastic Sleeves for Raceway and Cable Identification:  
Flexible acrylic bands sized to suit the raceway diameter and arranged to stay in place by pre-tensioned 
gripping action when coiled around the raceway or cable. 

C. Underground Line Marking Tape:  Permanent, bright-colored, continuous-printed, plastic tape with foil 
backing compounded for direct-burial service not less than 6 inches wide by 4 mils thick.  Printed legend 
indicative of general type of underground line below. 
1. “Danger high voltage ductbank” (medium voltage). 
2. “Danger electric ductbank” (600 volts and below). 
3. “Caution communications duct-bank”. 

 
PART 2 - PRODUCTS 
2.01 TAGS 

A. Tags shall be laminated, Bakelite plastic plate, three (3) ply, one-eighth inch (1/8") thick, engraved with 
three-sixteenths inch (3/16") minimum standard Gothic letters unless otherwise specified. 

 
2.02 TAGGING GUIDELINES 

Type A - Tag to be applied to motor starters and disconnect switches showing duty of and location of 
motor. 

 
 

PK BLENDER AGITATOR 
4A-1-SE 

 
 On black (1"x3-1/8" 

 
 SAMPLE 
 
Type B - Tag to be applied on PB and at motor showing duty of and source of potential. 
 

 
PK BLENDER AGITATOR 

4C-1-NE-MCC-55 

 
On white (1"x3-1/2"), set off center to be 
applied at motor and PB 

                     
 SAMPLE 
 
Type C - Tag to indicate interlocking or other pertinent information. 
 

 
INTERLOCKED WITH 

4C-1-NE-MCC-54 

 
 On yellow sized same as Item A 

 
 SAMPLE 
 
Type D - Tags for lighting, receptacles, etc. 
 

  
On white (1/2"x2") for gluing on receptacle or 
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4C-1-SE-LP-10 switch plate 
 
 SAMPLE 
 
Type E - Tag to be applied to motor starters and disconnect switches for identification in MCC or MCR. 
 

 
SE 5 

 
 On white (1"x2") 

 SAMPLE 
 
Type F - Tag to be applied to MCC designating MCC and power source. 
 

 
4C-1-NE-MCC 

FED FROM 4C-1-NW-IDS #6 

 
 On white (1"x4") 

 
 SAMPLE 
 
 Sample Tag: 
 

 
PK BLENDER AGITATOR 

4C-1-NE-MCC-55 

 
      Application number of switch, breaker or        
        circuit number 

                   
     Building                            Type of Distribution 
                  Floor   
                                                  

Geographical area on floor 
 

PART 3 - EXECUTION 
3.01 Installation 

A. Methods of Tagging 
1.  Starters and Panels:  Fasten the tags using screw holes provided by equipment manufacturer.  If 

none are available, use vinyl adhesive, double face scotch grip #1099 by 3M Company. 
2.  Motors:  Fasten the tags on the conduit near the motor junction box with TY-Raps. 
3.  Field Mounted Control Devices:  Fasten the tags on the conduit near the device with TY-Raps. 
4.  Lighting Fixtures, Receptacles and all 120-Volt Equipment:  Use the proper panel and circuit 

number for equipment tagged.  Fasten using either TY-Raps or vinyl adhesive, scotch grip #1099 
by 3M Company. 

5.  Conduits and Junction Boxes:  Use Brady or approved equal adhesive cloth markers. 
6. Underground Electrical Line Identification:  During trench backfilling, for exterior underground 

power, signal, and communications lines, install continuous underground plastic line marker with 
foil backing, located directly above line at 6 to 8 inches below finished grade.  Where  multiple 
lines installed in a common trench or concrete envelope, do not exceed an overall width of 16 
inches; install a single line marker. 

7. Install line marker for underground wiring, both direct buried and in raceway. 
8. Power Circuit Identification:  Securely fasten identifying metal tags of aluminum wrap-around 

marker bands to cables, feeders, and power circuits in vaults, pull boxes, junction boxes, 
manholes, and switchboard rooms with ¼-inch steel letter and number stamps with legend to 
correspond with designations on Drawings.  If metal tags are provided, attach them with 
approximately 55-lb test monofilament line or one-piece self-locking nylon cable ties. 

9. Tag or label conductors as follows: 
a. Future Connections:  Conductors indicated to be for future connection or connection 

under another contract with identification indicating source and circuit numbers. 
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10. Apply warning, caution, and instruction signs and stencils as follows: 
a. Install warning, caution, or instruction signs where required by NEC, where indicated, or 

where reasonably required to assure safe operation and maintenance of electrical systems 
and of the items to which they connect.  Install engraved plastic-laminated instruction 
signs with approved legend where instructions or explanations are needed for system or 
equipment operation. 

 
  

END OF SECTION 
260553.00 
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SECTION 260800.10 COMMISSIONING ELECTRICAL 
 
PART I - GENERAL 
 
1.01    DESCRIPTION 

A. The purpose of this section is to specify the Contractor’s responsibilities and participation in the 
commissioning process. 

B. Commissioning is primarily the responsibility of the CONTRACTOR’s Commissioning Agent (CA) or 
CONTRACTOR appointed personnel or Project Manager as the Commissioning Agent (CA), with support 
for start-up, testing, and commissioning responsibility of Contractor.  The commissioning process does not 
relieve Contractor from participation in the process or diminish the role and obligations of this Contractor to 
complete all portions of work in a satisfactory and fully operational manner. 

C. The CA’s responsibility is to verify and document the following field tests and observations: 
1. Field Installation Verification (FIV). Verification of all installed systems for compliance to plans and 

specification. These inspections are to be described in detail in the commissioning plan.    
2. Operation Performance Tests (OPT). Operational tests which verify proper start-up of all equipment 

and systems. These tests are to be described in detail in the commissioning plan. 
3. Functional Performance Tests (FPT). Functional system tests that verify all systems are functioning 

and interacting with other systems correctly and includes the use of failure analysis. These tests are to 
be described in detail in the commissioning plan. 
 

D. Work includes: 
1. Programing equipment required for proper operation of the system including but not limited to one 

(1) new generator controller, two (2) existing protective relays, and one (1) existing ATS controller. 
Testing and start-up of the equipment. 

2. Providing qualified personnel for participation in commissioning tests, including seasonal testing 
required after the initial commissioning. 

3. Providing equipment, materials, and labor necessary to correct deficiencies found during the 
commissioning process, which fulfill contract and warranty requirements. 

4. Providing operation and maintenance information and as-built drawings to the CA for verification, 
organization, and distribution. 

5. Providing assistance to the CA to develop and edit system operation descriptions. 
6. Providing training for the systems specified in this Division with coordination by the CA. 

 
1.02 COOPERATION 

A. The electrical contractor coordinate with the Commissioning Agent (CA) in the following manner. 
1. Complete equipment and system start up in accordance with the commissioning schedule. 
2. Attend all commissioning planning and scheduling meetings as scheduled by the Commissioning 

Agent (CA). 
 
 

PART 2 - PRODUCTS 
 
2.01    TEST EQUIPMENT 

A. The Contractor shall provide test equipment for electrical systems testing. Equipment shall be provided as 
necessary to start-up, test, and commission the electrical systems.  

 
2.02    TEST EQUIPMENT - PROPRIETARY 

A. Proprietary test equipment required by the manufacturer, whether specified or not, shall be provided by the 
manufacturer of the equipment.  Manufacturer shall provide the test equipment, demonstrate its use, and 
assist the CA in the commissioning process.  Proprietary test equipment shall become the property of the 
Owner upon completion of commissioning. 

PART 3 - EXECUTION 
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3.01 GENERAL 

A. Prior to final turnover, the following items listed in Section B shall be complete.  The Contractor shall 
demonstrate that all systems and equipment follow manufacturer recommendations, code requirements, 
specifications, and design parameters.  Specialized and trained manufacturer representatives shall start-up 
and demonstrate performance of systems and equipment. 
 

B. The following lists of equipment, systems and responsibilities are a summary only. Comply with the 
design document requirements, manufacturer's recommendations, and detailed specifications wherever they 
are more stringent. 

 
1. Electrical:  The following equipment shall be tested per manufacturer's recommendation and systems 

shall be demonstrated to verify compliance with contract documents. 
a. Generators and associated transfer equipment shall be tested under direct supervision of 

manufacturer, mechanical and electrical service engineers. 
b. Switchboards shall be tested under direct supervision of manufacturer's electrical service 

engineer. 
c. Transformers: 

1. Shall be tested under the direct supervision of manufacturer's electrical service 
engineer. 

2. Winding resistance tests shall be performed for each wining. 
3. Insulation resistance and absorption test shall be per manufacturer's recommendations. 

d. Motor control centers (MCCS) shall be measure with I 000-voltmeter, phase-to-phase, and 
phase-to-ground, prior to energization by the electric company. 

e. Motors: 
1. Check motor for horsepower, rotation, speed, phase, and voltage. 
2. Test motor for current reading at full load. 
3. Check overload elements. 

f. All circuits shall bested for proper phasing. 
g. Ground system tests. 
h. Ground fault systems shall be checked for operation and coordination. 
i. Circuit breakers shall be checked for proper mounting, conductors’ size, and feeder 

designation, 
j. Proper size fuses and overload heaters installed. 
k. Metering and instrumentation devices shall have calibration verified. 
l. Fire, paging, security and monitoring alarm systems shall be tested per manufacturer’s 

recommendations and sequence of operation shall be demonstrated in the presence of the local 
authorities. 

m. Edstrom Watchdog System shall be tested per the manufacturer's recommendations.  The 
manufacturer shall preload system software including employee codes, access privileges, etc. 

n. All lighting fixtures lamped. 
o. All receptacles functional. 
p. All LISP and / or standby systems tested, operational and batteries fully charged. 
q. All labeling complete. 

2. Instrumentation: 
a. All field instruments installed, calibrated, documented, and functionally tested, 
b. All control valves and automated on / off valves installed, calibrated where required, 

documented, and operationally tested. 
c. All safety relief devices (valves I rupture discs) installed and operational. All gags or blanks 

removed.  Any required documentation completed. 
d. All tubing and signal / control wiring dressed and secured. 
e. Control panels installed, tested, cleaned up and dressed out. 
f. I / 0 panels installed, tested, cleaned up and dressed out. 
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g. All control loops tested for functionality per loop sheets and P&ID's. 
h. All intrinsically safe systems checked for proper system grounding. 
i. All interfacing control circuits (instrumentation / controls) to be checked for continuity and 

functionality for loop sheets and P&ID's. All manual back-up panels to be installed, wired, 
and tubed, instruments calibrated, documented and components functionally tested. 

 
3.02    WORK PRIOR TO COMMISSIONING 

A. Complete all phases of work so the systems can be energized, started, tested, and otherwise commissioned.  
Contractor has primary start-up responsibilities with obligations to complete systems, including all sub-
systems so they are functional.  This includes the complete installation of all equipment, materials, 
raceways, wire, terminations, controls, etc., per the contract documents and related directives, clarifications, 
change orders, etc. 
 

B. The CA will develop a commissioning plan.  Upon request of the CA, Contractor shall aid and consultation. 
Contractor is obligated to assist the CA in preparing the commissioning plan by providing all necessary 
information pertaining to the actual equipment and installation.  If system modifications/clarifications are in 
the contractual requirements of this and related sections of work, they will be made at no additional cost to 
the Owner. 
 

 If Contractor initiated system changes have been made that alter the commissioning process; the CA will 
notify the OWNER or OWNER’s engineer. 

 
C. Specific pre-commissioning responsibilities are as follows: 

1. Factory start-up or Contractor startup of all equipment and systems installed under this contract. 
2. Normal start-up services required to bring each system into a fully operational state.  This includes 

motor rotational check, cleaning, bolt tightening, control sequences of operation, etc.  The CA will 
not begin the commissioning process until each system is complete, including normal contractor 
startup. 

 
3.03 PARTICIPATION IN COMMISSIONING 

A. Provide skilled technicians to start-up and debug all systems within the systems.  These same technicians 
shall be made available to assist the CA in completing the commissioning program as it relates to each 
system and their technical specialty.  Work schedules: time required for testing, etc. will be requested by the 
CA and coordinated by the Contractor.  Contractor will ensure the qualified technicians are available and 
present during the agreed upon schedules and of sufficient duration to complete the necessary tests, 
adjustment, and/or problem resolutions. 
 

B. System problems and discrepancies may require additional technician time, CA time, redesign and/or 
reconstruction of systems, and system components.  The additional technician time shall be made available 
for the subsequent commissioning periods until the required system performance is obtained. 
 

C. The CA reserves the right to judge the appropriateness and qualifications of the technicians relative to each 
item of equipment, system, and/or subsystem.  Qualifications of technicians include expert knowledge 
relative to the specific equipment involved, adequate documentation and tools to service/commission the 
equipment, and an attitude/willingness to work with the CA to get the job done.  A liaison or intermediary 
between the CA and qualified factory representatives does not constitute the availability of a qualified 
technician for purposes of this work. 

 
3.04      WORK TO RESOLVE DEFICIENCIES 

A. In some systems, mis-adjustments, misapplied equipment and/or deficient performance under varying loads 
will result in additional work being required to commission the systems.  This work will be completed 
under the direction of the Architect, with input from the Contractor, equipment supplier, and CA.  Whereas 
all members will have input and the opportunity to discuss, debate and work out problems, the Architect per 
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Division I will have final jurisdiction on the necessary work to be done to achieve performance. 
 

B. Corrective work is completed in a timely fashion to permit the timely completion of the commissioning 
process.  Experimentation to render system performance will be permitted.  If the CA deems the 
experimentation work to be ineffective or untimely as it relates to the commissioning process, the CA will 
notify the Architect indicating the nature of the problem, expected steps to be taken, and the deadline for 
completion of activities.  If the deadline(s) pass without resolution of the problem, the Owner reserves the 
right to obtain supplementary services and/or equipment to resolve the problem.  Costs incurred to solve the 
problems in an expeditious manner will be the Contractor's responsibility. 

 
3.05     SEASONAL COMMISSIONING AND OCCUPANCY VARIATIONS 

A. Seasonal commissioning pertains to testing under full load conditions during peak heating and peak cooling 
seasons, as well as part load conditions in the spring and fall.  Initial commissioning will be done as soon as 
contract work is completed regardless of season.  Subsequent commissioning may be undertaken at any 
time thereafter to ascertain adequate performance during the different seasons. 
 

B. All equipment and systems will be tested and commissioned in a peak season to observe full load 
performance.  Heating equipment will be tested during winter design extremes.  Cooling equipment will be 
tested during summer design extremes, with a fully occupied building.  Each Contractor and supplier will 
be responsible to participate in the initial and the alternate peak season test of the systems required to 
demonstrate performance. 

 
3.06     TRAINING 

A. In addition to the requirements of Division 1, arrange for and participate in the training of Owner's 
engineering and maintenance staff on each system and related components.  Training will be conducted in a 
classroom setting, with system and component documentation, and suitable classroom training aids. 
 

B. The Commissioning Agent (CA), the design engineers, the equipment vendors, and the Contractor will 
conduct training jointly.  The Contractor will be responsible for highlighting system peculiarities specific to 
this project. 

 
3.07 EQUIPMENT COMMISSIONING 

A. The equipment specified shall be started up and tested by a factory authorized and certified technician. The 
manufacturer shall coordinate startup of the equipment with the Commissioning Agent (CA) as specified in 
Section 15999, 16999, and 18000 of these specifications. Give cooperation to the Commissioning Agent 
(CA) by providing all tests, startup services, documentation and training as required. 

 
3.08 SUBCONTRACTOR COMMISSIONING 

A. This subcontractor shall provide all start up and testing by an authorized and certified technician. The 
subcontractor shall coordinate startup of the equipment with the Commissioning Agent (CA) as specified 
herein. Give cooperation to the Commissioning Agent (CA) by providing all tests, startup services, 
documentation and training as required. 

 
END OF SECTION 

260800.10 
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SECTION 260800.20 EQUIPMENT TESTING 

 
PART 1 - GENERAL 
1.01 DESCRIPTION 

A. Inspection and test report sheets shall be prepared by an Independent Testing Contractor for each item of 
electrical equipment and apparatus described herein.  Said sheets shall indicate tests and inspection to be 
made as outlined below.  After the work is complete, the inspection and test reports, seven (7) copies, 
shall be signed by the Testing Contractor responsible for preparation of same and submitted to the Owner 
for approval. 

B. Prior to the testing of any specific piece of equipment:  remove all shipping hardware and inspect for 
broken or missing parts and proper connection in accordance with manufacturer's instructions; insure that 
all testing apparatus is in proper working condition and perform all required cleaning. 

C. All testing shall be performed according to the manufacturer's instructions and test value limitations.  In 
the event of conflict, discrepancy or difference between manufacturer's instructions, test value limitations 
and the Contract Documents, the Owner's decision shall be binding upon the Testing Contractor. 

  D. Visually check all connections against the wiring diagrams including internal wiring of all equipment 
furnished. 

E. Before inserting control fuses, use an ohmmeter to check all alternating-current and direct-current control 
circuits for short circuit and extraneous grounds. 

F.  Check all equipment for proper mechanical adjustment. 
G. Operate all electrically operated breakers and contactors from their control devices. 
H. Check all closing, tripping, supervision and alarm functions of all equipment. 
I. All control circuits shall be energized and checked to see that their operation and sequence is correct.  

Any adjustable limit switches, timers, etc. are to be adjusted to give proper operation. 
J. Electrical Contractor shall provide the necessary manpower to assist with such testing.  Electrical 

Contractor shall include this cost in his bid. 
K. Independent Testing Contractor will be approved by the Owner and contracted by the Electrical 

Contractor. 
 
1.02 Scope 

A. Contractor shall be responsible for testing of all equipment installed by him under this contract, either 
supplied by him, another contractor or by owner, unless specifically stated otherwise. 

B. Contractor shall provide the services of a BMS approved testing firm. 
C. In addition, contractor shall provide supervision and assistance with all testing by PSE&G, BMS third 

party, as required. 
 
 
1.03 Testing Schedule: 

A. Three (3) weeks prior to performing the specified test, furnish the Owner with the following: 
1.  Date, time, duration and location of tests. 
2.  Test outline description and sequence. 
3.  Test report forms to be used. 
4.  Qualifications of testing personnel. 
5.  Make and model number of test equipment and date of last calibration adjustment. 
6.  Name and position of manufacturer's representative(s) who will be present during all testing at 

Electrical Contractor's cost. 
B. Electrical Contractor shall provide safety equipment where required for use by all personnel to be present, 

including Owner's Representative. 
 
PART 2 - PRODUCTS (Not Applicable) 
 
PART 3 – EXECUTION 
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3.01 SWITCHYARD EQUIPMENT – OUTDOOR (NOT USED) 
 
3.02 SWITCHGEAR (MEDIUM-VOLTAGE) 

A. Inspect all connections (mechanical and electrical), parts and arrangement of the Switchgear lineup to 
insure installation conforms to the manufacturer's recommendations.  Inspect for physical damage, inspect 
anchorage alignment and grounding. 

B. Check adjustments and characteristics of all control, protective relays, fuses, etc. in accordance with 
manufacturer's instructions. Verify proper fuse size.  Relay calibration is required.  Set relays per Owner's 
direction. 

C. Verify wiring of all CT's and PT's is correct. 
D. Inspect for any insulator, surge arrestor and other component damage during shipment and installation. 
E. The bus conductors shall be checked with a 1,000 volt megger, each phase to ground with the other bus 

conductors grounded, before feeders are connected.  A minimum value of one hundred (100) megohms 
maintained for five minutes is required. 

F. Manually test all circuit breakers, switches and/or disconnects for proper mechanical performance as per 
manufacturer's instructions. 

G. Check ground bus and ground cable connections for tightness.  Test ground resistance using a Biddle 
Megger Earth Tester.  Ground resistance to be five (5) ohms or less. 

H. Calibrate all metering per manufacturer's instructions.  Verify all PT and CT ratios for agreement with 
associated metering, relays, etc. 

I. Check tightness of bolted joints by calibrated torque wrench method. 
J. Perform all mechanical operator and contact alignment tests in accordance with manufacturer's 

recommendations. 
K. Measure contact resistance. 
L. Perform minimum pickup voltage tests on trip and close coils.  Perform trip operation with each 

protective device. 
M. Measure travel time test if unit is equipped for this test. 
N. Perform an insulation resistance test on each pole to ground on pole to pole and across open pole. 
O. All control wiring shall be tested at 1,000 volt direct-current.  Do not perform this test on wiring 

connected to solid state relays. 
P. On oil circuit breakers, sample insulating liquid and test for: dielectric strength, acid neutralization 

number, interfacial tension, color and power factor. 
Q.  Clean all insulators. 
R. If outdoor enclosure exists, verify proper operation of lighting, air conditioning, outlets, door hardware, 

air filters in place and waterproof integrity. 
 
3.03 SURGE ARRESTORS 

A. Visually inspect each surge arrestor for physical damage and conformance with design specifications and 
manufacturer's recommended installation procedures. 

B. Inspect for physical damage such as chipped or fractured porcelain on surge arrestors.  Clean all 
insulating materials. 

C.   Inspect ground and discharge connection integrity. 
D. Perform an alternating-current dielectric loss test to determine the quality of the dielectric of the 

insulating material used.  Apply recommended manufacturer alternating-current potential across the 
specimen and measure voltage, charging current and losses.  Data must agree with manufacturer's 
published specifications and curves. 

 
3.04 PT'S AND CT'S 

A. Outdoor (NOT USED) 
 

B. Indoor 
1. Inspect for physical damage. 
2. Check mechanical clearances and proper operations of all disconnecting and grounding devices 

associated with potential transformers. 
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3. Verify proper operation of grounding or shorting devices. 
4. Confirm transformer polarity. 
5. Verify connection at secondary current transformers. 
6. Confirm transformer ratio. 
7.  Measure insulation resistance of transformer secondary and leads with 500-volt megohm meter. 

 
3.05 RELAYS AND CIRCUITRY 
      A.   Inspect, set as instructed and test each protective relay as required by design specifications, 

manufacturer's published instructions and calibration data. 
B.  Inspect each relay as follows: 

             1.  Verify that each relay is the correct unit for the application with proper characteristics and ranges 
as specified.  Record all nameplate data. 

2.  Check cover glass for cleanliness, tightness, and condition of gasket. 
3.  Remove all dust, rust, lint, and metallic filings. 

             4.   Check bearings for condition, adjustment, and cleanliness. 
5.  Check shorting bar for proper action and all wiring connections for tightness and continuity. 

            6.  Check contacts for condition, continuity, and proper action. 
7.   Verify proper mechanical operation of the relay components, such as induction disc, directional 

element, targets, seal-in circuits, etc., as applicable. 
8.   Check continuity of internal and external wiring and test for shorts and grounds. 

C.  Electrically calibrate the relay for correct operation over their full range in accordance with the 
manufacturer's curves and recommendations. All electrical characteristics applicable to the relay under 
test shall be checked, adjusted, and calibrated such as pickup time, instantaneous trip, seal-in and targets, 
directional pickup, and time, etc.  Use relay manufacturer's recommended relay tester or approved equal 
for electromechanical and solid-state relays. 

D. After all calibration and tests are completed, trip each switch or breaker by manually activating each of its 
protective relays.  Seal each relay case with a suitable tamper proof meter seal. 

 
3.06 GROUND GRID 
      A.  Perform a visual and mechanical inspection to the substation grounding grid system to ensure that all 

connections (both compression and exothermal) have been properly made. 
B.   Apply resistance test to each substation ground loop using a Biddle Megger Earth Tester or approved 

equal.  Use two (2) auxiliary ground rods (as described in IEEE Standard No. 550).  Place the auxiliary 
rods so that their regions of resistance do not overlap.  Ground resistance shall be calculated and a ground 
loop resistance over five (5) ohms will not be accepted.  If resistance is found to be in excess of five (5) 
ohms, immediately report test to the Owner's Representative and the Electrical Contractor. 

C.  Record all readings. 
 
3.07 BATTERY CHARGER AND BATTERIES 

A. Visually inspect batteries and charger for physical damage and conformance with design specifications 
and manufacturer's recommended installation procedures. 

B. Take specific gravity and temperature readings. 
C. Verify charging equipment operation by measuring charging current and voltage using manufacturer's 

recommended procedure. 
D. Record temperature, electrolyte level, charging rate, specific gravity, overall battery bank voltage and 

individual battery cell voltages. 
 
3.08 POWER AND CONTROL WIRING 

A. Perform an operational and continuity test on controls, relaying station service power runs, all wiring, 
connections, terminal blocks and instruments. 

B. Apply actual voltage/current supplies or an equal power source to simulate functions for every operating 
condition. 

C. Control wiring shall be isolated and subjected to an insulation resistance test using a 500 volt megger 
before it is energized and a minimum value of five (5) megohms must be obtained. 



NJSEA – BID SPECIFICATIONS                                                                                   REV 1: 11/18/22 
GENERATOR UPGRADE 
 

EQUIPMENT TESTING           260800.20 - 4 

 
3.09 CABLE - MEDIUM-VOLTAGE 

A. The cable installation, including splices and terminations, shall be completed before testing.  Cable shall 
be tested as a separate entity, that is, disconnected from all transformers, switchgear, etc. 

B. The following test voltages should be used. 
 
 DC FIELD TEST VOLTAGES 
 
 Non-Shielded Cables or Shielded Cables 
 
 (Refer to IEEE Standard 400 dated 1980 or latest edition for testing details) 
 DC Field Test Voltages (kV - Conductor to Ground) 

 
 

RATED VOLTAGE 
kV RMS 

(PHASE-TO-PHASE) 

 
 

SYSTEM BIL kV 
(PEAK) 

 
NEW INSTALLATIONS 

ANY LOCATION 
DC TEST VOLTAGES 

 
0.6 

 
 

 
10 

 
2.0 

 
 

 
20 

 
2.5 

 
60 

 
25 

 
5.0 

 
75 

 
35 

 
8.0 

 
95 

 
40 

 
15.0 

 
110 

 
55 

 
25.0 

 
150 

 
80 

 
35.0 

 
200 

 
100 

 
46.0 

 
250 

 
120 

 
69.0 

 
350 

 
170 

 
84.0 

 
425 

 
200 

 
115.0 

 
550 

 
226 

 
138.0 

 
650 

 
240 

 
C. This test is basically a go no-go type test.  The test voltage shall be applied in a few steps, selecting a 

uniform step level to reach final voltage.  For example, a test on 5 kV cable might be applied in 3 kV 
steps; a 15 kV cable test might have the voltage applied in 5 kV steps. After reaching each step level, the 
voltage is held for one (1) minute and then the apparent leakage current is recorded.  Upon reaching the 
final level, the voltage is held for fifteen (15) minutes with leakage current readings taken at fifteen (15) 
second intervals up to one (1) minute and at two (2), three (3), four (4), five (5), six (6), nine (9), twelve 
(12) and fifteen (15) minutes. 

 
D. At the end of the test duration, the applied voltage should be removed and the residual voltage on the 

cable reduced to one-fourth (1/4) of the full value before solid grounding of the cable under test.  The 
residual voltage can be allowed to "bleed off" back through the test set or through a resistor (high voltage 
type of at least one (1) megohm resistance).  The cable should be left solidly grounded after the test for a 
period at least as long as the test duration. 
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E. Caution:  When testing non-shielded cables, ground any metallic objects in the vicinity to the cable being 

tested to prevent voltage pick-up. REFER TO IEEE Standard 400 (latest revision) for further cautions. 
 

F. A constant voltage power source must be used during the direct-current testing period. 
 

G. Test Procedure: 
1.  Set up test equipment.  Do not connect test lead to cables but temporarily hang the lead free with 

a plastic bag or bottle over the clip.  Raise the voltage to the same final level at which the cables 
are going to be tested.  The leakage current seen on the direct-current meter is leakage in the test 
lead and should be subtracted from the readings taken later during the cable test.  Shut the set off 
and discharge the lead. 

2.  Apply the test voltage to each phase separately, making sure that all other phases, all cable 
shields, any armoring or neutral conductors, and other nearby metallic objects are grounded to 
prevent voltage pickup. 

3.  Raise the voltage to each increment level, recording the leakage current value after a one (1) 
minute wait at each level.  Upon reaching the final level, record the leakage current values at one 
(1) minute intervals.  These final level values should remain fairly constant or drop off slightly.  
A continuously rising current at any voltage level indicates an imminent failure. 

4.  Upon completion of a successful test, shut down the test set and allow the voltage to decay to 
one-fourth (1/4) the full value. Record the decay time. 

5.   Solidly ground the conductor and allow the ground to remain in place for a period at least as long 
as the test time. 

6. Repeat the same test sequence for each phase cable. 
 
H. Test Results 

1. Assuming proper precautions have been taken to eliminate "end corona", the leakage currents and 
the voltage decay times should be similar for the individual phases of the same cable circuit.  
Also, a graphic plot of the current versus voltage values of the step-rise test should show a 
reasonably straight line (equal increments of current rise for equal increments of voltage 
increases), the current readings always being taken after the same duration of time (one (1) 
minute) after reaching each voltage. 

2. If test results do not conform to the above, consult the Owner's Representative immediately. 
 
3.10 UNIT SUBSTATION (UP TO 34.5KV)  

A. Inspect all connections (mechanical and electrical), parts and arrangement of the Unit Substation (Primary 
Switch or Terminal Compartment, Transformer and Low-Voltage Switchgear or Fused Switches) to 
ensure installation conforms to the manufacturer's recommendations. 

 
B. Check adjustment and characteristics of all control protective relays, fuses, etc. in accordance with 

manufacturer's instructions. Verify proper fuse size.  Relay calibration is required. 
 
C. Verify wiring of all CT's and PT's is correct. 
 
D. Inspect for any insulator, surge arrestor and other component damage during shipment and installation. 
 
E. The transformer shall be checked for proper tap setting and for correct functional operation of all 

auxiliary devices such as liquid level indicator, temperature indicator and alarm contacts, pressure relief 
and sudden-pressure relays, etc. and fans. Verify proper liquid level based on existing ambient 
temperature prior to energizing.  Transformer insulating liquid shall be tested per manufacturer's 
recommendations.  Megger test high and low-voltage windings phase to phase and phase to ground.  
Verify proper turns ratio for all taps. 

 
F. Inspect transformer cooling fans and controls for proper operation. 
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G. Low-voltage bus conductors shall be checked with a 600 volt megger, each phase to ground with the other 

bus conductors grounded, before feeders are connected.  A minimum value of one hundred (100) 
megohms maintained for five (5) minutes is required. 

 
H. Manually and/or electrically test all switches and/or disconnect switches for proper mechanical 

performance including draw-out mechanism as per manufacturer's instructions. 
 
I. Check ground bus and ground connections and ground resistance per above Switchgear Section of the 

Specification. 
 
J.  Calibrate all metering per manufacturer's instructions.  Verify all PT and CT ratios for agreement with 

associated metering, relays, etc. 
 
K. Clean all insulators and bushings. 
 
L. If outdoor enclosure(s) exist, verify proper operation of lighting, air conditioning, outlets, door hardware, 

air filters in place and waterproof integrity. 
 
M. Verify all space heater(s) and related circuitry are functioning properly. 

 
3.11 SWITCHBOARDS - LOW-VOLTAGE  

 
A.  Visual and Mechanical Inspection: 

1. Inspect for physical damage, proper alignment, anchorage and grounding. 
2. Check tightness of accessible bolted bus joints using a calibrated torque wrench method.  Refer to 

manufacturer's recommendations. 
3. All doors, panels, etc. shall be inspected for paint, dents, scratches and fit. 
4. Key interlock systems shall be physically tested to insure proper function. 
5. Clean all insulators and bushings. 
6. If an outdoor enclosure exists, verify proper operation of lighting, air conditioning, outlets, door 

hardware, air filters in place and waterproof integrity. 
7. Verify all space heater(s) and related circuitry are functioning properly. 

 
B. Electrical Tests: 

1. Clean and check all breakers, check all connections. 
2. Rack out breakers where applicable and verify that they cannot be restored to operating position 

with contacts closed. 
3. Remove arc chutes and check for broken porcelain and Bakelite. 
4. Open and close breaker manually at least three (3) times to check for friction and binding. 
5.  Check contacts for alignment, mating and pressure. 
6. Check trip bar travel to insure position tripping and contact resistance (micro-ohms). 
7. Megger test all breakers and bus work (megohms) phase to phase and phase to ground for one (1) 

minute.  Test voltage as per manufacturer's recommendations.  Adjust trip units in accordance 
with Owner's direction. 

8.  Test trip all breakers for each band of operation. 
9. Adjust and test other protective relays as per Owner's direction. 
10. Verify current transformers polarity. 
11. Calibrate all metering per manufacturer's instructions. Verify all PT and CT ratios for agreement 

with associated metering, relays, etc. 
 
3.12 MOTOR CONTROL CENTERS (NOT USED) 
 
3.13 ROTATING MACHINERY (NOT USED) 
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3.14 TRANSFORMERS – LIQUID-FILLED 
 

A. Visual and Mechanical Inspection 
1. Compare equipment nameplate data with drawings and specifications. 
2. Inspect physical and mechanical condition. 
3. Verify removal of any shipping bracing after final placement. 
4. Inspect impact recorder prior to unloading, if applicable. 
5. Verify settings and operation of all temperature devices, if applicable. 
6. Verify that cooling fans and pumps operate correctly, and that fan and pump motors have correct 

overcurrent protection, if applicable. 
7. Verify operation of all alarm, control and trip circuits from temperature and level indicators, 

pressure relief device, and fault pressure relay, if applicable. 
8. Inspect all bolted electrical connections for high resistance using one of the following methods: 

• Use of low-resistance ohmmeter in accordance with Section 7.2.2.2 (Electrical Tests). 
• Verify tightness of accessible bolted electrical connections by calibrated torque-wrench 

method in accordance with manufacturer’s published data or Table 10.12. 
• Perform thermographic survey in accordance with Section 9. 

9. Verify correct liquid level in all tanks and bushings. 
10. Verify that positive pressure is maintained on nitrogen-blanketed transformers. 
11. Perform specific inspections and mechanical tests as recommended by manufacturer. 
12. Verify correct equipment grounding. 
13. Verify the presence of transformer surge arrestors. 
 

B. Electrical Tests 
1. Perform resistance measurements through all bolted connections with low-resistance ohmmeter. 
2. Perform insulation-resistance tests, winding-to-winding and each winding-to-ground in 

accordance with:  
 

Transformer Insultation-Resistance 
 

Acceptance Test Voltage and Minimum Results 
 
 

                                                           Transformer Insulation Resistance Test Voltages                                                   
                 Transformer Winding Rated Voltage                        Minimum DC Test Voltage 
                                      0-600                                       1000 
                                   601-5000                                       2500 
                                     >5000                                       5000 

 
Recommended Minimum Transformer Insulation Resistance Results: 
 
In the absence of consensus standards for minimum acceptable transformer insulation resistance, the NETA Standards 
Review Council recommends the use of the following formula.  Although the origin of this formula is not identified, 
NETA recognizes its wide use in the electrical testing industry. 
 
        CE  
IR=√kVA 
  
 
IR = Minimum recommended one minute insulation resistance 
C = Constant 
E = Phase-to-phase voltage for delta connected windings; phase-to-neutral voltage for star connected windings. 
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KVA = Rated kVA of transformer. 
 
Values of C @20°C for 60 Hz transformers 
 
Oil-filled     C = 1.5 
Dry-type     C = 30 
 

3. Calculate polarization index. 
 

4. Perform turns-ratio tests at all tap positions. 
 

5. Test load tap-changer if applicable. 
 

6. Perform insulation power-factor/dissipation-factor tests on windings in accordance with test 
equipment manufacturer’s published data. 

 
7. Perform power-factor/dissipation-factor tests or hot collar watts-loss tests on bushings in 

accordance with test equipment manufacturer’s published data. 
 

8. Perform excitation-current tests in accordance with test equipment manufacturer’s published data. 
 

9. Measure resistance of each high-voltage winding in each no-load tap-changer position.  Measure 
resistance of each low-voltage winding in each load tap-changer position, if applicable. 

 
10. If core ground strap is accessible, measure core insulation resistance at 500 volts dc. 

 
11. Measure the percentage of oxygen in the nitrogen gas blanket, if applicable. 

 
12. Remove a sample of insulating liquid in accordance with ASTM D-923.  Sample shall be tested 

for the following: 
 

• Dielectric breakdown voltage:  ASTM D-877 and/or ASTM D-1816. 
 

• Acid neutralization number:  ANSI/ASTM D-974. 
 

• Specific gravity:  ANSI/ASTM D-1298. 
 

• Interfacial tension:  ANSI/ASTM D-971 or ANSI/ASTM D-2285. 
 

• Color:  ANSI/ASTM D-1500. 
 

• Visual Condition:  ASTM D-1524. 
 

• Measure dissipation factor or power factor in accordance with ASTM D-924.   
 

13. Remove a sample of insulating liquid in accordance with ASTM D3613 and perform dissolved 
gas analysis (DGA) in accordance with ANSI/EEE C57.104 or ASTM D-3612. 

 
14. Perform tests on all instrument transformers in accordance with Section 3.05. 

 
C. Test Values 
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1. Compare bolted connection resistance to values of similar connections. 
 

2. Bolt-torque levels should be in accordance with manufacturer specified values. 
 

3. Microhm or millivolt drop values shall not exceed the high levels of the normal range as indicated 
in the manufacturer’s published data.  If manufacturer’s data is not available, investigate any 
values which deviate from similar connections by more than 50 percent of the lowest value. 

 
4. Insulation-resistance test values at one minute should not be less than the values calculated in 

accordance with the formula in Transformer Insulation-Resistance Table.  Results shall be 
temperature corrected in accordance with Conversion Factor Table. 

 
Insulation Resistance 
Conversion Factors 

 
For Conversion of Test 

Temperature to 20° 
 

                  
TEMPERATURE 

                         
MULTIPLIER 

 

 
°C 

 
°F 

Apparatus Containing 
Immersed Oil Insulations 

Apparatus Containing 
Solid Insulations 

0 32 0.25 0.40 
5 41 0.36 0.45 

10 50 0.50 0.50 
15 59 0.75 0.75 
20 68 1.00 1.00 
25 77 1.40 1.30 
30 86 1.98 1.60 
35 95 2.80 2.05 
40 104 3.95 2.50 
45 113 5.60 3.25 
50 122 7.85 4.00 
55 131 11.20 5.20 
60 140 15.85 6.40 
65 149 22.40 8.70 
70 158 31.75 10.00 
75 167 44.70 13.00 
80 176 63.50 16.00 

 
 

5. The polarization index shall be greater than 1.0 and shall be recorded for future reference. 
 

6. Turns-ratio test results shall not deviate more than one-half percent from either the adjacent coils 
or the calculated ratio. 

 
7. Maximum power factor of liquid-filled transformers shall be in accordance with manufacturer’s 

published data. 
 

8. Investigate bushing power factors and capacitances that vary from nameplate values by more than 
ten percent.  Investigate any bushing hot collar watts-loss results that exceed the test equipment 
manufacturer’s published data. 
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9. Typical excitation-current test data pattern for three-legged core transformer is two similar 
current readings and one lower current reading. 

 
10. Winding-resistance test results, after factoring in temperature correction, should compare within 

one percent of factory obtained results except in instances of extremely low resistance values.   
 

11. Consult manufacturer if core insulation is less than one megohm at 500 volts dc. 
 

12. Investigate presence of oxygen in the gas nitrogen blanket. 
 

13. Insulating liquid test results shall be in accordance with: 
 

Test Limits for New Insulating Oil Received in New Equipment 
 
 

 MINERAL OIL1  
TEST ASTM METHOD 69 KV AND BELOW 

Dielectric breakdown, kV minimum D877 30 
Dielectric breakdown, kV minimum 

@0.04” gap 
D1816 20 

Dielectric breakdown, kV minimum 
@0.08” gap 

D1816 40 

Interfacial tension MN/m minimum D971 35 
Neutralization number, mg KOH/g 

maximum 
D974 0.03 

Water content, ppm maximum D1533 25 
Power factor at 25°C, % D924 0.15 
Power factor at 100°C, % D924 1.50 

Color D1500 1.0 
Visual condition D1524 Bright & Clear 

 
1IEEE C57, 106-1991 (Guide for Acceptance and Maintenance of Insulating Oil in Equipment), Tables 1, 2 and 3. 
 

14. Evaluate results of dissolved-gas analysis in accordance with ANSI/IEE Standard C57.104.  Use results 
as baseline for future tests. 

 
END OF SECTION 

260800.20 
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SECTION 262416.00 PANELBOARDS 

 
 
 
SECTION 16230 - PANELBOARDS 
a. General 
 1. Electrical Contractor shall refer to all pertinent sections of these Specifications for installation details of other 

equipment associated with panel boards. 
 2. Provide all miscellaneous bolts, washers, nuts, clips, lockwashers, small hardware, etc., of rust resistant material, 

to make all installations complete. 
 3. Provide complete and perfect installation for all items of equipment included in this section. All work shall be in 

strict accordance with the equipment manufacturer's instructions, drawings and recommendations, and the 
Contract Drawings and Specifications. 

 4. In the event of conflict, discrepancy or difference between manufacturer's instructions and Contract Documents, 
the more stringent requirements shall apply and the Owner's decision shall be binding upon the Electrical 
Contractor. 

 5. Unload, move, handle, set in place, install, erect, assemble, connect, test, operate, etc.  all items of electrical 
equipment as required. 

b. Lighting and Power Panelboards: 
 1. Rating: 
  (a) Voltage:  250, 480, or 600V. alternating-current as shown on the Drawings. 
  (b) Mains:  Single phase, three (3) wire; three (3) phase, four (4) wire; three (3) phase, three (3) wire; or 

three (3) phase S/N grounded as indicated, size as shown on the drawings.  Provide a separate grounding 
bus. 

 2. Construction:  NEMA PB-l. 
  (a) Type:  Dead front, factory constructed. 
  (b) Bussing:  Distributed phase arrangement, copper. 
  (c) Cabinets:  Cold gauge sheet steel, with substantial angle support; surface or flush as shown. 
  (d) Gutters:  Adequate for wiring. 
  (e) Trim:  Adjustable to wall finish level, fastened to cabinet by approved indicating clamps. 
  (f) Doors:  Single, with lock-latch combination and directory frame; all latches the same and all locks keyed 

alike.  Doors are not required on fusible distribution panels. 
  (g) Keys:  Furnish two (2) for each panel. 
  (h) All spaces shall be equipped with necessary bus and hardware for future insertion of breakers. 
  (i) Provide equipment non-insulated ground bar in all panel boards unless otherwise indicated. 
  (j) Directory card holder on inside of door. 
  (k) Finish:  Baked enamel. 
  (l) Provide all panels with breakers as specified and as shown on Drawings unless fusible switch units are 

indicated on Drawings. 
  (m) Tag Number:  As shown on the drawings. 
 3. Molded Case Thermal-Magnetic Circuit Breakers: 
  (a) Construction as per NEMA AB-1, UL489: 
   (1) Toggle action switch, quick make, manual operation. 
   (2) Thermal-magnetic overload action, with positive indication of tripped condition. 
   (3) Trip elements as shown on the Drawings; internal common-trip on two (2) and three (3) pole 

units. 
   (4) Current rating permanently engraved on handle. 
  (b) General Use - 120/240 and 240 V alternating-current: 
   (1) Voltage Rating:  120 volt alternating-current for single pole, 120/240 volt alternating-current for 

two (2) pole, 240 volt alternating-current for three (3) pole. 
   (2) Current Rating:  15-100 amp as scheduled. 
   (3) Interrupting Rating:  10,000 amp RMS symmetrical at rated voltage, or 22,000 amp RMS 

symmetrical when noted on Drawings. 
   (4) Assembly:  Plug in or bolt on. 
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  (c)  High Interrupting Capacity: 
   (1) Voltage Rating:  120 volt alternating-current for single pole, 120/240 volt alternating-current for 

two (2) pole, 240 volt alternating-current for three (3) pole. 
   (2) Current Rating:  15-225 amp as scheduled. 
   (3) Interrupting Rating:  65,000 amp RMS symmetrical at rated voltage. 
   (4) Assembly:  Bolted. 
  (d) Ground Fault Circuit Interrupter: 
   (1) Voltage Rating:  120 volt alternating-current for single pole, 120/240 volt alternating-current for 

two (2) pole. 
   (2) Current Rating:  15-30 amp as scheduled. 
   (3) Ground Fault Sensitivity:  5ma at 5 msec. 
   (4) Interrupting Rating:  10,000 amp RMS symmetrical at rated voltage. 
   (5) Assembly:  Plug in or bolt on. 
  (e) General Use - 277, 480 and 600V. alternating-current, 100 amps and below: 
   (1) Voltage Rating:  277 volt alternating-current for single pole, 480 or 600 volt alternating-current 

for two (2) and three (3) pole. 
   (2) Current Rating:  15-100 amp as scheduled. 
   (3) Interrupting Rating:  Minimum 14,000 amp RMS symmetrical at rated voltage. 
   (4) Assembly:  Bolted. 
  (f) Distribution and General Use, Above 100 Amp: 
   (1) Voltage Rating:  120/240, 480 or 600 volt alternating-current as shown; three (3) pole unless 

otherwise shown. 
   (2) Current Rating:  125 amp and above, as shown on the Drawings. 
   (3) Interrupting Rating:  As shown on the Drawings. 
   (4) Assembly:  Bolted. 
d. Make:  Square D, or approved equal by Cutler-Hammer or General Electric. 
 1. All panel boards shall be of the same make. 
e. Installation: 
 1. Location:  Verify location at site before installation. 
 2. Mounting Height:  Six (6) feet to top of cabinet unless otherwise shown on Drawings. 
 3. Mount cabinet level and plug flush or surface as scheduled.  Support from building members, independent of wall 

finished surface and conduits. 
 4. Provide all necessary grounding. 
 5. In flush mounted panels provide an empty three quarter (3/4) inch conduit stubbed to ceiling space above, for 

every two (2) single-pole spaces and spares in the panel, in addition to spare conduits shown on Drawings. 
f. Identification: 
 1. Provide engraved identification nameplates on panels with letters and numbers noted on drawings and/or as 

indicated in the Identification Section of these Specifications. 
 2. Provide complete typewritten directory for lighting and power panel with all room numbers, equipment, names, 

etc.  positively identified for each individual circuit. 
 3. Provide engraved identification nameplates on starters in motor starter panel boards with letters and numbers 

noted on Drawings and/or as indicated in the Identification Section of these Specifications. 
 
 
 
 END OF SECTION 

262416.00 
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  This certifies that the above is based upon recorded factory tests made at this location. 
  Generator Automatic Transfer Switchgear Certified Test Report 
REVISION DWG SIZE G.O. DWG SHEET 

1 A LNA0022015-002 M00FHD4901 1 of 1 
 

CERTIFICATION 
The test below reflect the requirements in ANSI/IEEE C37.20.3 and CSA C22.2 No. 31-04 for inspections and 

production testing. 
 
TEST PASSED N/A 
Actual operation performed wherever possible, inspection or continuity checks made.  X     
Component devices operated as shown on diagrams.  X     
Control bus energized as 80% rated D-C or 85% A-C control voltage.  X     
Control devices operated as shown on diagrams.  X     
Verification of all remote circuits and spare contacts which were not included in operational test.  X     
Unless otherwise reported, protective relays, and other associated equipment functionally 
tested by energizing current and potential circuits to rated values. 

 X     

Instruments operated, expected readings verified.  X     
Electro-mech watt hour meters checked for proper direction of disc rotation and current circuits 
for phasing. 

    X  

Protective relays operated for functional check in accordance with rating and application. 
Instantaneous trips manually operated to verify correct functioning of operation indicator and 
associated circuits. 

 X     

Relays set and checked for operation within range of test equipment  X     
Control circuits and associated wiring received insulation test of 1500 volts, 60 cycles for one 
minute, except where equipment manufacturer specifications do not permit. 

 X     

Primary insulation tested at (19K VAC, 60Hz RMS).  X     
Primary insulation tested at (36K VAC, 60Hz RMS).     X  
Primary insulation tested at (60K VAC, 60Hz RMS).     X  
Primary insulation tested at (80K VAC, 60Hz RMS).     X  
The corona pulse magnitude was less than 100pC when tested at a corona-extinction voltage of 
3.5 KV. 

    X  

The corona pulse magnitude was less than 100pC when tested at a corona-extinction voltage of 
5.5 KV. 

    X  

The corona pulse magnitude was less than 100pC when tested at a corona-extinction voltage of 
10.5 KV. 

    X  

The corona pulse magnitude was less than 100pC when tested at a corona-extinction voltage of 
19.5 KV. 

    X  

The corona pulse magnitude was less than 100pC when tested at a corona-extinction voltage of 
26.5 KV. 

    X  

 

Page: 1 of 1 



T
H

E
 
I
N

F
O

R
M

A
T

I
O

N
 
O

N
 
T

H
I
S

 
D

O
C

U
M

E
N

T
 
W

A
S

 
C

R
E

A
T

E
D

 
B

Y
 
E

A
T

O
N

C
O

R
P

O
R

A
T

I
O

N
.
 
I
T

 
W

A
S

 
D

I
S

C
L
O

S
E

D
 
I
N

 
C

O
N

F
I
D

E
N

C
E

 
A

N
D

 
I
S

 
O

N
L
Y

T
O

 
B

E
 
U

S
E

D
 
F

O
R

 
T

H
E

 
P

U
R

P
O

S
E

 
I
N

 
W

H
I
C

H
 
I
T

 
W

A
S

 
S

U
P

P
L
I
E

D
.

Ce
rti

fie
d A

s-
Bu

ilt
T

h
i
s
 
d
o
c
u
m

e
n
t

a
c
c
u
r
a
t
e
l
y
 
r
e
f
l
e
c
t
s
 
t
h
e

m
a
n
u
f
a
c
t
u
r
i
n
g
 
d
e
t
a
i
l
s

o
f
 
t
h
i
s
 
p
r
o
d
u
c
t
 
w

h
e
n
 
i
t

s
h
i
p
p
e
d
 
f
r
o
m

 
t
h
e

f
a
c
t
o
r
y
.

P
ag

e:
 1

 o
f 9

 



T
H

E
 
I
N

F
O

R
M

A
T

I
O

N
 
O

N
 
T

H
I
S

 
D

O
C

U
M

E
N

T
 
W

A
S

 
C

R
E

A
T

E
D

 
B

Y
 
E

A
T

O
N

C
O

R
P

O
R

A
T

I
O

N
.
 
I
T

 
W

A
S

 
D

I
S

C
L
O

S
E

D
 
I
N

 
C

O
N

F
I
D

E
N

C
E

 
A

N
D

 
I
S

 
O

N
L
Y

Ce
rti

fie
d A

s-
Bu

ilt
T

h
i
s
 
d
o
c
u
m

e
n
t

a
c
c
u
r
a
t
e
l
y
 
r
e
f
l
e
c
t
s
 
t
h
e

m
a
n
u
f
a
c
t
u
r
i
n
g
 
d
e
t
a
i
l
s
 
o
f

t
h
i
s
 
p
r
o
d
u
c
t
 
w

h
e
n
 
i
t

s
h
i
p
p
e
d
 
f
r
o
m

 
t
h
e
 
f
a
c
t
o
r
y
.

T
O

 
B

E
 
U

S
E

D
 
F

O
R

 
T

H
E

 
P

U
R

P
O

S
E

 
I
N

 
W

H
I
C

H
 
I
T

 
W

A
S

 
S

U
P

P
L
I
E

D
.

P
ag

e:
 2

 o
f 9

 



T
H

E
 
I
N

F
O

R
M

A
T

I
O

N
 
O

N
 
T

H
I
S

 
D

O
C

U
M

E
N

T
 
W

A
S

 
C

R
E

A
T

E
D

 
B

Y
 
E

A
T

O
N

C
O

R
P

O
R

A
T

I
O

N
.
 
I
T

 
W

A
S

 
D

I
S

C
L
O

S
E

D
 
I
N

 
C

O
N

F
I
D

E
N

C
E

 
A

N
D

 
I
S

 
O

N
L
Y

Ce
rti

fie
d A

s-
Bu

ilt
T

h
i
s
 
d
o
c
u
m

e
n
t

a
c
c
u
r
a
t
e
l
y
 
r
e
f
l
e
c
t
s
 
t
h
e

m
a
n
u
f
a
c
t
u
r
i
n
g
 
d
e
t
a
i
l
s
 
o
f

t
h
i
s
 
p
r
o
d
u
c
t
 
w

h
e
n
 
i
t

s
h
i
p
p
e
d
 
f
r
o
m

 
t
h
e
 
f
a
c
t
o
r
y
.

T
O

 
B

E
 
U

S
E

D
 
F

O
R

 
T

H
E

 
P

U
R

P
O

S
E

 
I
N

 
W

H
I
C

H
 
I
T

 
W

A
S

 
S

U
P

P
L
I
E

D
.

P
ag

e:
 3

 o
f 9

 



T
H

E
 
I
N

F
O

R
M

A
T

I
O

N
 
O

N
 
T

H
I
S

 
D

O
C

U
M

E
N

T
 
W

A
S

 
C

R
E

A
T

E
D

 
B

Y
 
E

A
T

O
N

C
O

R
P

O
R

A
T

I
O

N
.
 
I
T

 
W

A
S

 
D

I
S

C
L
O

S
E

D
 
I
N

 
C

O
N

F
I
D

E
N

C
E

 
A

N
D

 
I
S

 
O

N
L
Y

Ce
rti

fie
d A

s-
Bu

ilt
T

h
i
s
 
d
o
c
u
m

e
n
t

a
c
c
u
r
a
t
e
l
y
 
r
e
f
l
e
c
t
s
 
t
h
e

m
a
n
u
f
a
c
t
u
r
i
n
g
 
d
e
t
a
i
l
s
 
o
f

t
h
i
s
 
p
r
o
d
u
c
t
 
w

h
e
n
 
i
t

s
h
i
p
p
e
d
 
f
r
o
m

 
t
h
e
 
f
a
c
t
o
r
y
.

T
O

 
B

E
 
U

S
E

D
 
F

O
R

 
T

H
E

 
P

U
R

P
O

S
E

 
I
N

 
W

H
I
C

H
 
I
T

 
W

A
S

 
S

U
P

P
L
I
E

D
.

P
ag

e:
 4

 o
f 9

 



’

T
H

E
 
I
N

F
O

R
M

A
T

I
O

N
 
O

N
 
T

H
I
S

 
D

O
C

U
M

E
N

T
 
W

A
S

 
C

R
E

A
T

E
D

 
B

Y
 
E

A
T

O
N

C
O

R
P

O
R

A
T

I
O

N
.
 
I
T

 
W

A
S

 
D

I
S

C
L
O

S
E

D
 
I
N

 
C

O
N

F
I
D

E
N

C
E

 
A

N
D

 
I
S

 
O

N
L
Y

Ce
rti

fie
d A

s-
Bu

ilt
T

h
i
s
 
d
o
c
u
m

e
n
t

a
c
c
u
r
a
t
e
l
y
 
r
e
f
l
e
c
t
s
 
t
h
e

m
a
n
u
f
a
c
t
u
r
i
n
g
 
d
e
t
a
i
l
s
 
o
f

t
h
i
s
 
p
r
o
d
u
c
t
 
w

h
e
n
 
i
t

s
h
i
p
p
e
d
 
f
r
o
m

 
t
h
e
 
f
a
c
t
o
r
y
.

T
O

 
B

E
 
U

S
E

D
 
F

O
R

 
T

H
E

 
P

U
R

P
O

S
E

 
I
N

 
W

H
I
C

H
 
I
T

 
W

A
S

 
S

U
P

P
L
I
E

D
.

P
ag

e:
 5

 o
f 9

 



T
H

E
 
I
N

F
O

R
M

A
T

I
O

N
 
O

N
 
T

H
I
S

 
D

O
C

U
M

E
N

T
 
W

A
S

 
C

R
E

A
T

E
D

 
B

Y
 
E

A
T

O
N

C
O

R
P

O
R

A
T

I
O

N
.
 
I
T

 
W

A
S

 
D

I
S

C
L
O

S
E

D
 
I
N

 
C

O
N

F
I
D

E
N

C
E

 
A

N
D

 
I
S

 
O

N
L
Y

Ce
rti

fie
d A

s-
Bu

ilt
T

h
i
s
 
d
o
c
u
m

e
n
t

a
c
c
u
r
a
t
e
l
y
 
r
e
f
l
e
c
t
s
 
t
h
e

m
a
n
u
f
a
c
t
u
r
i
n
g
 
d
e
t
a
i
l
s
 
o
f

t
h
i
s
 
p
r
o
d
u
c
t
 
w

h
e
n
 
i
t

s
h
i
p
p
e
d
 
f
r
o
m

 
t
h
e
 
f
a
c
t
o
r
y
.

T
O

 
B

E
 
U

S
E

D
 
F

O
R

 
T

H
E

 
P

U
R

P
O

S
E

 
I
N

 
W

H
I
C

H
 
I
T

 
W

A
S

 
S

U
P

P
L
I
E

D
.

P
ag

e:
 6

 o
f 9

 



T
H

E
 
I
N

F
O

R
M

A
T

I
O

N
 
O

N
 
T

H
I
S

 
D

O
C

U
M

E
N

T
 
W

A
S

 
C

R
E

A
T

E
D

 
B

Y
 
E

A
T

O
N

C
O

R
P

O
R

A
T

I
O

N
.
 
I
T

 
W

A
S

 
D

I
S

C
L
O

S
E

D
 
I
N

 
C

O
N

F
I
D

E
N

C
E

 
A

N
D

 
I
S

 
O

N
L
Y

Ce
rti

fie
d A

s-
Bu

ilt
T

h
i
s
 
d
o
c
u
m

e
n
t

a
c
c
u
r
a
t
e
l
y
 
r
e
f
l
e
c
t
s
 
t
h
e

m
a
n
u
f
a
c
t
u
r
i
n
g
 
d
e
t
a
i
l
s
 
o
f

t
h
i
s
 
p
r
o
d
u
c
t
 
w

h
e
n
 
i
t

s
h
i
p
p
e
d
 
f
r
o
m

 
t
h
e
 
f
a
c
t
o
r
y
.

T
O

 
B

E
 
U

S
E

D
 
F

O
R

 
T

H
E

 
P

U
R

P
O

S
E

 
I
N

 
W

H
I
C

H
 
I
T

 
W

A
S

 
S

U
P

P
L
I
E

D
.

P
ag

e:
 7

 o
f 9

 



T
H

E
 
I
N

F
O

R
M

A
T

I
O

N
 
O

N
 
T

H
I
S

 
D

O
C

U
M

E
N

T
 
W

A
S

 
C

R
E

A
T

E
D

 
B

Y
 
E

A
T

O
N

C
O

R
P

O
R

A
T

I
O

N
.
 
I
T

 
W

A
S

 
D

I
S

C
L
O

S
E

D
 
I
N

 
C

O
N

F
I
D

E
N

C
E

 
A

N
D

 
I
S

 
O

N
L
Y

Ce
rti

fie
d A

s-
Bu

ilt
T

h
i
s
 
d
o
c
u
m

e
n
t

a
c
c
u
r
a
t
e
l
y
 
r
e
f
l
e
c
t
s
 
t
h
e

m
a
n
u
f
a
c
t
u
r
i
n
g
 
d
e
t
a
i
l
s
 
o
f

t
h
i
s
 
p
r
o
d
u
c
t
 
w

h
e
n
 
i
t

s
h
i
p
p
e
d
 
f
r
o
m

 
t
h
e
 
f
a

c
t
o

r
y
.

T
O

 
B

E
 
U

S
E

D
 
F

O
R

 
T

H
E

 
P

U
R

P
O

S
E

 
I
N

 
W

H
I
C

H
 
I
T

 
W

A
S

 
S

U
P

P
L
I
E

D
.

P
ag

e:
 8

 o
f 9

 



T
H

E
 
I
N

F
O

R
M

A
T

I
O

N
 
O

N
 
T

H
I
S

 
D

O
C

U
M

E
N

T
 
W

A
S

 
C

R
E

A
T

E
D

 
B

Y
 
E

A
T

O
N

C
O

R
P

O
R

A
T

I
O

N
.
 
I
T

 
W

A
S

 
D

I
S

C
L

O
S

E
D

 
I
N

 
C

O
N

F
I
D

E
N

C
E

 
A

N
D

 
I
S

 
O

N
L

Y

Ce
rti

fie
d A

s-
Bu

ilt
T

h
i
s
 
d
o
c
u
m

e
n
t

a
c
c
u
r
a
t
e
l
y
 
r
e
f
l
e
c
t
s
 
t
h
e

m
a
n
u
f
a
c
t
u
r
i
n
g
 
d
e
t
a
i
l
s
 
o
f

t
h
i
s
 
p
r
o
d
u
c
t
 
w

h
e
n
 
i
t

s
h
i
p
p
e
d
 
f
r
o
m

 
t
h
e
 
f
a
c
t
o
r
y
.

T
O

 
B

E
 
U

S
E

D
 
F

O
R

 
T

H
E

 
P

U
R

P
O

S
E

 
I
N

 
W

H
I
C

H
 
I
T

 
W

A
S

 
S

U
P

P
L

I
E

D
.

P
ag

e:
 9

 o
f 9

 



T
H

E
 
I
N

F
O

R
M

A
T

I
O

N
 
O

N
 
T

H
I
S

 
D

O
C

U
M

E
N

T
 
W

A
S

 
C

R
E

A
T

E
D

 
B

Y
 
E

A
T

O
N

C
O

R
P

O
R

A
T

I
O

N
.
 
I
T

 
W

A
S

 
D

I
S

C
L
O

S
E

D
 
I
N

 
C

O
N

F
I
D

E
N

C
E

 
A

N
D

 
I
S

 
O

N
L
Y

Ce
rti

fie
d A

s-
Bu

ilt
T

h
i
s
 
d
o
c
u
m

e
n
t

a
c
c
u
r
a
t
e
l
y
 
r
e
f
l
e
c
t
s
 
t
h
e

m
a
n
u
f
a
c
t
u
r
i
n
g
 
d
e
t
a
i
l
s
 
o
f

t
h
i
s
 
p
r
o
d
u
c
t
 
w

h
e
n
 
i
t

s
h
i
p
p
e
d
 
f
r
o
m

 
t
h
e
 
f
a
c
t
o
r
y
.

T
O

 
B

E
 
U

S
E

D
 
F

O
R

 
T

H
E

 
P

U
R

P
O

S
E

 
I
N

 
W

H
I
C

H
 
I
T

 
W

A
S

 
S

U
P

P
L
I
E

D
.

P
ag

e:
 1

 o
f 2

 



T
H

E
 
I
N

F
O

R
M

A
T

I
O

N
 
O

N
 
T

H
I
S

 
D

O
C

U
M

E
N

T
 
W

A
S

 
C

R
E

A
T

E
D

 
B

Y
 
E

A
T

O
N

C
O

R
P

O
R

A
T

I
O

N
.
 
I
T

 
W

A
S

 
D

I
S

C
L
O

S
E

D
 
I
N

 
C

O
N

F
I
D

E
N

C
E

 
A

N
D

 
I
S

 
O

N
L
Y

Ce
rti

fie
d A

s-
Bu

ilt
T

h
i
s
 
d
o
c
u
m

e
n
t

a
c
c
u
r
a
t
e
l
y
 
r
e
f
l
e
c
t
s
 
t
h
e

m
a
n
u
f
a
c
t
u
r
i
n
g
 
d
e
t
a
i
l
s
 
o
f

t
h
i
s
 
p
r
o
d
u
c
t
 
w

h
e
n
 
i
t

s
h
i
p
p
e
d
 
f
r
o
m

 
t
h
e
 
f
a
c
t
o
r
y
.

T
O

 
B

E
 
U

S
E

D
 
F

O
R

 
T

H
E

 
P

U
R

P
O

S
E

 
I
N

 
W

H
I
C

H
 
I
T

 
W

A
S

 
S

U
P

P
L
I
E

D
.

P
ag

e:
 2

 o
f 2

 



ISSUED FOR CONSTRUCTION - THE INFORMATION ON THIS DOCUMENT IS SUITABLE FOR USE
IN ESTABLISHING FINAL INSTALLATION AND CONSTRUCTION DETAILS.

DFTR DATE

T.ZEE 9/25/2019
THE INFORMATION ON THIS DOCUMENT IS CREATED BY EATON
CORPORATION. IT WAS DISCLOSED IN CONFIDENCE AND IS
ONLY TO BE USED FOR THE PURPOSE IN WHICH IT IS SUPPLIED.

APPD DATE

TJ J ZEEJR 9/25/2019

TITLE NJSEA PUMP STATION
CLIFTON, NJ

S.O.

MI544I5
TYPE

METAL-ENCLOSED FRONT-ACCESS ALL NOTES

PRODUCT CODE

6112
CAGE CODE

341756464
REVISION

4 A
G.O.

LNA0022015-002
DWG

MI544I5-K01
SHEET

1 OF 1

Applies To: LNA0022015-002 (NJSEA PUMP STATION)

Category: General Notes

Phase Addressed To Note
All Purchasing PURCHASE FROM: KIRK KEY COMPANY 

ULTIMATE USER: NJSEA PUMP STATION 
LOCATION: SECAUCUS, NJ

All Purchasing ITEM NO: H01   
CATALOG NO: KFL003710S  
TYPE: E  
PROJ.: 3/8  
EXTENDED/WITHDRAWN: E  
INT: K1  
WHERE USED: CPT ACCESS DOOR 
VERTICAL STRUCTURE : 2 
PO NUMBER: 

All Purchasing ITEM NO: H02  
CATALOG NO: KFL003710S  
TYPE: E  
PROJ.: 3/8  
EXTENDED/WITHDRAWN: E  
INT: K1  
WHERE USED: F-FRAME LV BRK 
VERTICAL STRUCTURE : 2 
PO NUMBER: 

All Purchasing ITEM NO: H03 
CATALOG NO: KFL003710S  
TYPE: E  
PROJ.: 3/8  
EXTENDED/WITHDRAWN: E  
INT: K2  
WHERE USED: CPT ACCESS DOOR 
VERTICAL STRUCTURE : 3  
PO NUMBER: 

All Purchasing ITEM NO: H04 
CATALOG NO: KFL003710S  
TYPE: E  
PROJ.: 3/8  
EXTENDED/WITHDRAWN: E  
INT: K2  
WHERE USED: F-FRAME LV BRK 
VERTICAL STRUCTURE : 3 
PO NUMBER: 
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ISSUED FOR CONSTRUCTION - THE INFORMATION ON THIS DOCUMENT IS SUITABLE FOR USE
IN ESTABLISHING FINAL INSTALLATION AND CONSTRUCTION DETAILS.

DFTR DATE

T.ZEE 11/15/2019
THE INFORMATION ON THIS DOCUMENT IS CREATED BY EATON
CORPORATION. IT WAS DISCLOSED IN CONFIDENCE AND IS
ONLY TO BE USED FOR THE PURPOSE IN WHICH IT IS SUPPLIED.

APPD DATE

TJ J ZEEJR 11/15/2019

TITLE NJSEA PUMP STATION
CLIFTON, NJ

S.O.

MI544I5
TYPE

METAL-ENCLOSED FRONT-ACCESS
DEVICE

NAMEPLATES
PRODUCT CODE

6112
CAGE CODE

341756464
REVISION

3 A
G.O.

LNA0022015-002
DWG

MI544I5-Y101
SHEET

1 OF 3

REVISION HISTORY
REV REVISION DESCRIPTION BY APPD DATE

1 RFM TJZ TJZ 9/25/2019
2 CN #003 TJZ TJZ 10/31/2019
3 CN #007 TJZ TJZ 11/15/2019



ISSUED FOR CONSTRUCTION - THE INFORMATION ON THIS DOCUMENT IS SUITABLE FOR USE
IN ESTABLISHING FINAL INSTALLATION AND CONSTRUCTION DETAILS.

DFTR DATE

T.ZEE 11/15/2019
THE INFORMATION ON THIS DOCUMENT IS CREATED BY EATON
CORPORATION. IT WAS DISCLOSED IN CONFIDENCE AND IS
ONLY TO BE USED FOR THE PURPOSE IN WHICH IT IS SUPPLIED.

APPD DATE

TJ J ZEEJR 11/15/2019

TITLE NJSEA PUMP STATION
CLIFTON, NJ

S.O.

MI544I5
TYPE

METAL-ENCLOSED FRONT-ACCESS
DEVICE

NAMEPLATES
PRODUCT CODE

6112
CAGE CODE

341756464
REVISION

3 A
G.O.

LNA0022015-002
DWG

MI544I5-Y101
SHEET

2 OF 3

EXTERIOR DEVICE NAMEPLATES
Device ID NP. ID Line 1 Line 2 Type

LT1 1036 CLOSED 1

LT2 1037 OPEN 1

LT3 1038 CLOSED 1

LT4 1039 OPEN 1

MT1 1029 PXM 2260 1

PR1 1030 EDR-5000 1

PR2 1031 EDR-5000 1

TR1 1033 ATC-900 1

TS1 1034 EDR-5000 TEST SWITCH 1

TS2 1035 EDR-5000 TEST SWITCH 1

NAMEPLATE TYPE CODES:
1 - 2.500'' X 0.750'' NAMEPLATE, SCREW MOUNTED, WHITE WITH BLACK LETTERS 0.200'' HIGH



ISSUED FOR CONSTRUCTION - THE INFORMATION ON THIS DOCUMENT IS SUITABLE FOR USE
IN ESTABLISHING FINAL INSTALLATION AND CONSTRUCTION DETAILS.

DFTR DATE

T.ZEE 11/15/2019
THE INFORMATION ON THIS DOCUMENT IS CREATED BY EATON
CORPORATION. IT WAS DISCLOSED IN CONFIDENCE AND IS
ONLY TO BE USED FOR THE PURPOSE IN WHICH IT IS SUPPLIED.

APPD DATE

TJ J ZEEJR 11/15/2019

TITLE NJSEA PUMP STATION
CLIFTON, NJ

S.O.

MI544I5
TYPE

METAL-ENCLOSED FRONT-ACCESS
DEVICE

NAMEPLATES
PRODUCT CODE

6112
CAGE CODE

341756464
REVISION

3 A
G.O.

LNA0022015-002
DWG

MI544I5-Y101
SHEET

3 OF 3

INTERIOR DEVICE NAMEPLATES
Device ID NP. ID Line 1 Line 2 Type

C1 1022 83 DEVICE 1

CB1 1020 BKR CONTROL 40 AMP 1

CB2 1041 CPT SEC 2 P, 25 A 1

CB3 1021 BKR CONTROL 40 AMP 1

CB4 1042 CPT SEC 2 P, 25 A 1

CB14 1043 MOTOR CKT 1 P, 30 A 1

CB15 1044 MOTOR CKT 1 P, 30 A 1

D1 1025 BEST SOURCE SELECTOR 1

D2 1026 BEST SOURCE VIA BSS & EXTERNAL 1

FU13 1027 HEATER CKT 1 P, 20 A 1

FU14 1028 ATC-900 2 P, 3 A 1

FU19 1040 ATC-900 2 P, 3 A 1

PS1 1032 CPT TO BSS 120 VAC TO 24 VDC 1

NAMEPLATE TYPE CODES:
1 - 2.500'' X 0.750'' NAMEPLATE, SCREW MOUNTED, WHITE WITH BLACK LETTERS 0.200'' HIGH



ISSUED FOR CONSTRUCTION - THE INFORMATION ON THIS DOCUMENT IS SUITABLE FOR USE
IN ESTABLISHING FINAL INSTALLATION AND CONSTRUCTION DETAILS.

DFTR DATE

T.ZEE 9/25/2019
THE INFORMATION ON THIS DOCUMENT IS CREATED BY EATON
CORPORATION. IT WAS DISCLOSED IN CONFIDENCE AND IS
ONLY TO BE USED FOR THE PURPOSE IN WHICH IT IS SUPPLIED.

APPD DATE
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TITLE NJSEA PUMP STATION
CLIFTON, NJ

S.O.

MI544I5
TYPE

METAL-ENCLOSED FRONT-ACCESS
RATING

MARKINGS
PRODUCT CODE

6112
CAGE CODE

341756464
REVISION

1 A
G.O.

LNA0022015-002
DWG

NA
SHEET

1 OF 4

REVISION HISTORY
REV REVISION DESCRIPTION BY APPD DATE

1 RFM TJZ TJZ 9/25/2019



ISSUED FOR CONSTRUCTION - THE INFORMATION ON THIS DOCUMENT IS SUITABLE FOR USE
IN ESTABLISHING FINAL INSTALLATION AND CONSTRUCTION DETAILS.

DFTR DATE

T.ZEE 9/25/2019
THE INFORMATION ON THIS DOCUMENT IS CREATED BY EATON
CORPORATION. IT WAS DISCLOSED IN CONFIDENCE AND IS
ONLY TO BE USED FOR THE PURPOSE IN WHICH IT IS SUPPLIED.

APPD DATE

TJ J ZEEJR 9/25/2019

TITLE NJSEA PUMP STATION
CLIFTON, NJ

S.O.

MI544I5
TYPE

METAL-ENCLOSED FRONT-ACCESS
RATING

MARKINGS
PRODUCT CODE

6112
CAGE CODE

341756464
REVISION

1 A
G.O.

LNA0022015-002
DWG

NA
SHEET

2 OF 4

Medium Voltage
Switchgear
Assembly

SWITCHGEAR UNIT
Type:

GO:

S.O:

Item:

Date of Mfr:

Section of

Rated Freq: Hz Phase:     3

Rated Max Voltage: kV

kV

kV

kA

1C19501H06

Power Frequency Withstand:

LIWV (BIL):

Main Bus Current Ratings

Continuous:

2 second Short Time, RMS Sym:

Manufactured In:

Instructions:

kAMomentary; Peak/RMS Asymmetrical:

MEF

LNA0022015

002

72YI544

60

1 3

5

60

1200

/

Greenwood SC USA

IB02100001E

Location: Structure 1 4.000'' X 4.000'' NAMEPLATE, SCREW MOUNTED, WHITE WITH BLACK LETTERS
0.250'' HIGH

Id: 1000 1/3



ISSUED FOR CONSTRUCTION - THE INFORMATION ON THIS DOCUMENT IS SUITABLE FOR USE
IN ESTABLISHING FINAL INSTALLATION AND CONSTRUCTION DETAILS.

DFTR DATE

T.ZEE 9/25/2019
THE INFORMATION ON THIS DOCUMENT IS CREATED BY EATON
CORPORATION. IT WAS DISCLOSED IN CONFIDENCE AND IS
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APPD DATE
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TITLE NJSEA PUMP STATION
CLIFTON, NJ
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MI544I5
TYPE

METAL-ENCLOSED FRONT-ACCESS
RATING

MARKINGS
PRODUCT CODE

6112
CAGE CODE

341756464
REVISION
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3 OF 4

Medium Voltage
Switchgear
Assembly

SWITCHGEAR UNIT
Type:

GO:

S.O:

Item:

Date of Mfr:

Section of

Rated Freq: Hz Phase:     3

Rated Max Voltage: kV

kV

kV

kA

1C19501H06

Power Frequency Withstand:

LIWV (BIL):

Main Bus Current Ratings

Continuous:

2 second Short Time, RMS Sym:

Manufactured In:

Instructions:

kAMomentary; Peak/RMS Asymmetrical:

MEF

LNA0022015

002

72YI544

60

2 3

5

60

1200

/

Greenwood SC USA

IB02100001E

Location: Structure 2 4.000'' X 4.000'' NAMEPLATE, SCREW MOUNTED, WHITE WITH BLACK LETTERS
0.250'' HIGH

Id: 1001 2/3
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Medium Voltage
Switchgear
Assembly

SWITCHGEAR UNIT
Type:

GO:

S.O:

Item:

Date of Mfr:

Section of

Rated Freq: Hz Phase:     3

Rated Max Voltage: kV

kV

kV

kA

1C19501H06

Power Frequency Withstand:

LIWV (BIL):

Main Bus Current Ratings

Continuous:

2 second Short Time, RMS Sym:

Manufactured In:

Instructions:

kAMomentary; Peak/RMS Asymmetrical:

MEF

LNA0022015

002

72YI544

60

3 3

5

60

1200

/

Greenwood SC USA

IB02100001E

Location: Structure 3 4.000'' X 4.000'' NAMEPLATE, SCREW MOUNTED, WHITE WITH BLACK LETTERS
0.250'' HIGH

Id: 1002 3/3
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1 RFM TJZ TJZ 9/25/2019
2 CN #002 TJZ TJZ 10/31/2019
3 CN #003 TJZ TJZ 10/31/2019
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5 CN #007 TJZ TJZ 11/15/2019
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CONSOLIDATED PARTS

DEVICE ID DESCRIPTION PART NUMBER QTY MARKING

HTR1, HTR2, HTR3,
HTR4, HTR7, HTR8,
HTR9

HEATER (100 W @ 250 V) BOS DESIGN 400W @ 500V 3614A50H05 7

FU4, FU5, FU6, FU7,
FU8, FU9, FU10,
FU11, FU12

PRI-FUSE, CH, CLE, 5.5KV 1.0E CAT.#5NCLPT-1E-1A 5981C05G05 9

PT1, PT2, PT3, PT4,
PT5, PT6, PT7, PT8,
PT9

VIY95 L-G 2400/4160GY 20:1 923A431G01 9

COMPONENT, WES, CABLE CLAMP, 1 BOS 3723A23H02 2

CB1, CB3 FAZ-NA UL 489 MCB 2P 40A C CURVE DC FAZ-C40/2-NA-DC 2 1020, 1021

FU13 PROT/CTRL, CH, PULL FUSE 2P W/ 20 AMP FUSE 3A40335G16 1 1027

FU14, FU19 PROT/CTRL, CH, PULL FUSE 2P W/ 2 3 AMP FUSES 3A40335G05 2 1028, 1040

LT1, LT3 M22 IND LITE ASSY RED 24VDC 3A40695G75 2 1036, 1038

LT2, LT4 M22 IND LITE ASSY GREEN 24VDC 3A40695G74 2 1037, 1039

PR1, PR2 EDR-5000, 8I/11O, ZSI, MODBUS/DNP3 (RS485 OR RJ45) EDR-5000-
2A0IA1, PROJ. MOUNT

65D1004G30 2 1030, 1031

SS1, SS2 SWITCH, ELS, SER 24, BKR CTRL, ELECTROSWITCH 2452D 2

SS3 SW,SER-24,4-STG,NP MAN-AUTO 3A84591G02 1

TR1 REL,IQ,ATC-900,OPEN TRANS MVA 3A84001G10 1 1033

TS1, TS2 SWITCH TS FT-14 4 CURRENT(BLK), 6 POT(RED) FT4A14T06CN4052 2 1034, 1035

KEY INTERLOCK I544LKH01 1

KEY INTERLOCK I544LKH02 1

PROT/CTRL, CH, INTLK KIT, FOR 6637C81G02 KYK1 2

FU15, FU16, FU17,
FU18

FUSE, 05.5KV NCLPT 005A CAT.#5NCLPT-5E-A 5981C05G02 4

C1 CONTACTOR,ETN,CN55,3P,27A,240V CUTLER HAMMER ICD CN55DN3BB 1 1022

CB2, CB4 BREAKER, 2P25A + LINE TERMNALS EATON TYPE FD FD2025L 2 1041, 1042

CB14, CB15 FAZ BKR, 1 POLE 30 AMP FAZ-C30/1-NA-SP 2 1043, 1044

PS1 IDEC POWER SUPPLY 85-264 VAC/ 100-370VDC TO 24VDC, 240W
REPLACED OLD# PS5R-SG24

PS5R-VG24 1 1032

HTR5, HTR10 HEATER 250 W @ 250 V BOS DESIGN 1000W @ 500 3614A50H02 2

CT1, CT2, CT3, CT4,
CT5, CT6, CT7, CT8,
CT9, CT10, CT11,
CT12, CT13, CT14,
CT15

CT ABB, 1-PH, 800/5 C100 BOS ABB TYPE SCH-3, MEF SWGR 7525A33G12 15

IV1, IV2, IV3 3" IR VIEWING WINDOW CLEAR POLYMER INDUSTRIAL GRADE
BOS IRISS

VPT-75 3

SU1, SU2, SU3, SU4,
SU5, SU6

ARRESTER, SURGE 03KV DIST. CLASS, HEAVY DUTY, POLYMER
ENCASED

1A33750H03C 6

TRML,COMPRESSION 2/0 AWG BOS T&B C# 54862BE 3A40877H07 2

TRML,COMPRESSION 500 KCMIL BOS T&B C# 54876BE 3A40877H14 9

MT1 XX METER/DISPLAY 60HZ 5A 24-60VDC W/GATEWAY CARD, NO
I/O CARD

PXM2260MA65405 1 1029



ISSUED FOR CONSTRUCTION - THE INFORMATION ON THIS DOCUMENT IS SUITABLE FOR USE
IN ESTABLISHING FINAL INSTALLATION AND CONSTRUCTION DETAILS.

DFTR DATE

T.ZEE 11/15/2019
THE INFORMATION ON THIS DOCUMENT IS CREATED BY EATON
CORPORATION. IT WAS DISCLOSED IN CONFIDENCE AND IS
ONLY TO BE USED FOR THE PURPOSE IN WHICH IT IS SUPPLIED.

APPD DATE

TJ J ZEEJR 11/15/2019

TITLE NJSEA PUMP STATION
CLIFTON, NJ

S.O.

MI544I5
TYPE

METAL-ENCLOSED FRONT-ACCESS
CUSTOMER

BOM
PRODUCT CODE

6112
CAGE CODE

341756464
REVISION

5 A
G.O.

LNA0022015-002
DWG

MI544I5-P
SHEET

3 OF 8

CONSOLIDATED PARTS

DEVICE ID DESCRIPTION PART NUMBER QTY MARKING

KEY INTERLOCK I544LKH03 1

KEY INTERLOCK I544LKH04 1

D1, D2 SEMIKRON DIODE ASSEMBLY ASSEMBLY SKS 10N E1U(4) 7 V12
USING SKKE 81/12 MODULES

30655359 2 1025, 1026

CB5 BREAKER EXTENSION RAILS 69C7573G02 1

CB6 RAIL EXTENSION LH/RH 7813C41G03 1

INSTRUCT BOOK 5/15KV MEF IB0200001E 1

NAMEPLATE, GWD, WARNING DANGER DWG DANGER HIGH
VOLTAGE

8309A58H02 1

SHIPPING SPLIT HARDWARE KIT 67A7672G01 1

SWITCHGEAR STORAGE INSTRCT DWG REF700B214 1

CB7 CRANK W/ CLUTCH 701B601G01 1

CB8 LIFTING YOKE LXW 21.0 X 9.433) 7 GA DELIVER TO POWDER
COAT FIRST -

67A7677H02 1

CB9 BREAKER TEST JUMPER 68B7833G01 1

CB10 LIFT DEVICE, CH, BREAKER BOS 1C19086H01 1

CB13 MAN G&T DEV-40KA VCP-T 2000A 67A3056G02 1

LABEL, ELEC ARC FLASH HAZARD ELECTRICAL ARC FLASH
HAZARD DETAILS

69B1003H01 1

LABEL, SEISMIC IBC/CBC/UBC ASHEVILLE CONTROLLED
DOCUMENT

272P088H01 1

MISC, PAINT, ANSI 61, 9OZ AERO 12 OZ SPRAY CAN (646548)
(REF QUOTE #5258) NOTE P/N WAS 53836SF00K

32220WA00K 1
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VERTICAL SECTION 1

DEVICE ID DESCRIPTION PART NUMBER QTY MARKING

HTR1 HEATER (100 W @ 250 V) BOS DESIGN 400W @ 500V 3614A50H05 1

FU4, FU5, FU6 PRI-FUSE, CH, CLE, 5.5KV 1.0E CAT.#5NCLPT-1E-1A 5981C05G05 3

PT1, PT2, PT3 VIY95 L-G 2400/4160GY 20:1 923A431G01 3

COMPONENT, WES, CABLE CLAMP, 1 BOS 3723A23H02 1
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VERTICAL SECTION 2

DEVICE ID DESCRIPTION PART NUMBER QTY MARKING

CB1 FAZ-NA UL 489 MCB 2P 40A C CURVE DC FAZ-C40/2-NA-DC 1 1020

FU13 PROT/CTRL, CH, PULL FUSE 2P W/ 20 AMP FUSE 3A40335G16 1 1027

FU14, FU19 PROT/CTRL, CH, PULL FUSE 2P W/ 2 3 AMP FUSES 3A40335G05 2 1028, 1040

HTR2, HTR3, HTR4 HEATER (100 W @ 250 V) BOS DESIGN 400W @ 500V 3614A50H05 3

LT1 M22 IND LITE ASSY RED 24VDC 3A40695G75 1 1036

LT2 M22 IND LITE ASSY GREEN 24VDC 3A40695G74 1 1037

PR1 EDR-5000, 8I/11O, ZSI, MODBUS/DNP3 (RS485 OR RJ45) EDR-5000-
2A0IA1, PROJ. MOUNT

65D1004G30 1 1030

SS1 SWITCH, ELS, SER 24, BKR CTRL, ELECTROSWITCH 2452D 1

SS3 SW,SER-24,4-STG,NP MAN-AUTO 3A84591G02 1

TR1 REL,IQ,ATC-900,OPEN TRANS MVA 3A84001G10 1 1033

TS1 SWITCH TS FT-14 4 CURRENT(BLK), 6 POT(RED) FT4A14T06CN4052 1 1034

KEY INTERLOCK I544LKH01 1

KEY INTERLOCK I544LKH02 1

PROT/CTRL, CH, INTLK KIT, FOR 6637C81G02 KYK1 1

FU7, FU8, FU9 PRI-FUSE, CH, CLE, 5.5KV 1.0E CAT.#5NCLPT-1E-1A 5981C05G05 3

PT4, PT5, PT6 VIY95 L-G 2400/4160GY 20:1 923A431G01 3

FU15, FU16 FUSE, 05.5KV NCLPT 005A CAT.#5NCLPT-5E-A 5981C05G02 2

C1 CONTACTOR,ETN,CN55,3P,27A,240V CUTLER HAMMER ICD CN55DN3BB 1 1022

CB2, CB4 BREAKER, 2P25A + LINE TERMNALS EATON TYPE FD FD2025L 2 1041, 1042

CB14 FAZ BKR, 1 POLE 30 AMP FAZ-C30/1-NA-SP 1 1043

PS1 IDEC POWER SUPPLY 85-264 VAC/ 100-370VDC TO 24VDC, 240W
REPLACED OLD# PS5R-SG24

PS5R-VG24 1 1032

HTR5 HEATER 250 W @ 250 V BOS DESIGN 1000W @ 500 3614A50H02 1

CT7, CT8, CT9, CT10,
CT11, CT12

CT ABB, 1-PH, 800/5 C100 BOS ABB TYPE SCH-3, MEF SWGR 7525A33G12 6

IV1 3" IR VIEWING WINDOW CLEAR POLYMER INDUSTRIAL GRADE
BOS IRISS

VPT-75 1

SU1, SU2, SU3 ARRESTER, SURGE 03KV DIST. CLASS, HEAVY DUTY, POLYMER
ENCASED

1A33750H03C 3

TRML,COMPRESSION 2/0 AWG BOS T&B C# 54862BE 3A40877H07 1

TRML,COMPRESSION 500 KCMIL BOS T&B C# 54876BE 3A40877H14 3
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VERTICAL SECTION 3

DEVICE ID DESCRIPTION PART NUMBER QTY MARKING

CB3 FAZ-NA UL 489 MCB 2P 40A C CURVE DC FAZ-C40/2-NA-DC 1 1021

CB15 FAZ BKR, 1 POLE 30 AMP FAZ-C30/1-NA-SP 1 1044

HTR7, HTR8, HTR9 HEATER (100 W @ 250 V) BOS DESIGN 400W @ 500V 3614A50H05 3

LT3 M22 IND LITE ASSY RED 24VDC 3A40695G75 1 1038

LT4 M22 IND LITE ASSY GREEN 24VDC 3A40695G74 1 1039

MT1 XX METER/DISPLAY 60HZ 5A 24-60VDC W/GATEWAY CARD, NO
I/O CARD

PXM2260MA65405 1 1029

PR2 EDR-5000, 8I/11O, ZSI, MODBUS/DNP3 (RS485 OR RJ45) EDR-5000-
2A0IA1, PROJ. MOUNT

65D1004G30 1 1031

SS2 SWITCH, ELS, SER 24, BKR CTRL, ELECTROSWITCH 2452D 1

TS2 SWITCH TS FT-14 4 CURRENT(BLK), 6 POT(RED) FT4A14T06CN4052 1 1035

KEY INTERLOCK I544LKH03 1

KEY INTERLOCK I544LKH04 1

PROT/CTRL, CH, INTLK KIT, FOR 6637C81G02 KYK1 1

FU10, FU11, FU12 PRI-FUSE, CH, CLE, 5.5KV 1.0E CAT.#5NCLPT-1E-1A 5981C05G05 3

PT7, PT8, PT9 VIY95 L-G 2400/4160GY 20:1 923A431G01 3

FU17, FU18 FUSE, 05.5KV NCLPT 005A CAT.#5NCLPT-5E-A 5981C05G02 2

D1, D2 SEMIKRON DIODE ASSEMBLY ASSEMBLY SKS 10N E1U(4) 7 V12
USING SKKE 81/12 MODULES

30655359 2 1025, 1026

HTR10 HEATER 250 W @ 250 V BOS DESIGN 1000W @ 500 3614A50H02 1

CT1, CT2, CT3, CT4,
CT5, CT6, CT13,
CT14, CT15

CT ABB, 1-PH, 800/5 C100 BOS ABB TYPE SCH-3, MEF SWGR 7525A33G12 9

IV2, IV3 3" IR VIEWING WINDOW CLEAR POLYMER INDUSTRIAL GRADE
BOS IRISS

VPT-75 2

SU4, SU5, SU6 ARRESTER, SURGE 03KV DIST. CLASS, HEAVY DUTY, POLYMER
ENCASED

1A33750H03C 3

COMPONENT, WES, CABLE CLAMP, 1 BOS 3723A23H02 1

TRML,COMPRESSION 2/0 AWG BOS T&B C# 54862BE 3A40877H07 1

TRML,COMPRESSION 500 KCMIL BOS T&B C# 54876BE 3A40877H14 6
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DETAIL -  ENERGIZATION

DEVICE ID DESCRIPTION PART NUMBER QTY MARKING

CB7 CRANK W/ CLUTCH 701B601G01 1

CB8 LIFTING YOKE LXW 21.0 X 9.433) 7 GA DELIVER TO POWDER
COAT FIRST -

67A7677H02 1

CB9 BREAKER TEST JUMPER 68B7833G01 1

CB10 LIFT DEVICE, CH, BREAKER BOS 1C19086H01 1

CB13 MAN G&T DEV-40KA VCP-T 2000A 67A3056G02 1

LABEL, ELEC ARC FLASH HAZARD ELECTRICAL ARC FLASH
HAZARD DETAILS

69B1003H01 1

LABEL, SEISMIC IBC/CBC/UBC ASHEVILLE CONTROLLED
DOCUMENT

272P088H01 1

MISC, PAINT, ANSI 61, 9OZ AERO 12 OZ SPRAY CAN (646548)
(REF QUOTE #5258) NOTE P/N WAS 53836SF00K

32220WA00K 1
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DETAIL -  INSTALLATION

DEVICE ID DESCRIPTION PART NUMBER QTY MARKING

CB5 BREAKER EXTENSION RAILS 69C7573G02 1

CB6 RAIL EXTENSION LH/RH 7813C41G03 1

INSTRUCT BOOK 5/15KV MEF IB0200001E 1

NAMEPLATE, GWD, WARNING DANGER DWG DANGER HIGH
VOLTAGE

8309A58H02 1

SHIPPING SPLIT HARDWARE KIT 67A7672G01 1

SWITCHGEAR STORAGE INSTRCT DWG REF700B214 1
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Certified Production Test Report - Greenwood 
Medium Voltage Switches 

 
 

Tester Date 
EATON CORPORATION, 2210 HIGHWAY 72/221 EAST, GREENWOOD, SC 29646 

 
Tracy 
Haynes 

01/03/2020 

  This certifies that the above is based upon recorded factory tests made at this location. 
  Generator Connection Switchgear Certified Test Report 
REVISION DWG SIZE G.O. DWG SHEET 

1 A LNA0022015-005 G00GGX4901 1 of 1 
 

CERTIFICATION 
 The test below reflect the requirements in ANSI/IEEE C.37.20.3, CSA C22.2 No. 31-M89, and EEMAC G11-1 for 

inspections and production testing. 
 
TEST PASSED N/A 
Mechanical Inspection Check  X     
Mechanical Function Check  X     
Electrical Joint Tightness Check  X     
Grounding of Instrument Transformer Case Test     X  
Electrical Operation Check / Sequence Test  X     
Power Circuitry Di-electric Test (19kVAC, 60Hz RMS for one (1) minute)  X     
Power Circuitry Di-electric Test (36kVAC, 60Hz RMS for one (1) minute)     X  
Power Circuitry Di-electric Test (60kVAC, 60Hz RMS for one (1) minute)     X  
Power Circuitry Di-electric Test (80kVAC, 60Hz RMS for one (1) minute)     X  
Control Circuitry Di-electric Test (1.8 kVAC 60Hz RMS for one (1) second)  X     
Polarity Test Transformer to Meters / Relays     X  
Cleanliness and Completeness Check  X     
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Based upon testing performed on generic MVS Medium Voltage Switchgear Assemblies 
and a generic Unitized Power Center (UPC) fastened to a tri-axial seismic test table and 
shaken to simulate the effects of an earthquake, the following requirements must be 
accommodated during design of the foundation and the installation of the switchgear: 
 
1. Foundation Design: 

 
The foundation must be continuously true and level within 1.5mm (0.06") in 
914.4mm (36.00”) in any direction beneath the switchgear assembly. The 
foundation must be designed to withstand loads imposed on it by the earthquake 
motion. The maximum equipment reaction loads are to be based upon the 
maximum tensile strength of a 13mm (.5") diameter SAE J429 Grade 5 bolt (or 
ASTM 449, type 1) at each point of fastening to the foundation, tightened a 
minimum torque of 101.7 Nm (75 ft-lb.). Use of equal strength weldments may be 
utilized.  The documents 91C2562 (5/15kV MVS switchgear), 91C8129 (27/38kV 
MVS switchgear), and 91C2826 (UPC) shows supplemental floor plan details 
indicating where the foundation's load-supporting surfaces must be.  

 
2. Movement at the Top of a MVS/MEB/MSB Switchgear Assembly or a 

Unitized Power Center (UPC) During an Earthquake: 
 

MVS/MEB/MSB switchgear or a UPC will move up to 150mm (6") in the directions 
of up and down, side to side, or front to rear. The maximum motion from the "at 
rest" position would be 75mm (3") up or down, left or right, front or rear.  Top entry 
of conduits, bus duct, power cables, etc., must accommodate the maximum 
expected motion excursions.  Bottom entry of such apparatus will obviously 
eliminate the need to accommodate the top of switchgear movement. 

 
3. Field assembly of a MVS/MEB/MSB Switchgear Assembly or a Unitized 

Power Center (UPC) shipped in multiple shipping groups: 
 

The inter-unit tie fasteners to join the shipping groups together must be installed 
and properly tightened when the MVS/MEB/MSB Switchgear or UPC is installed 
on the foundation.  Failure to join the shipping groups together could result in 
damage to the equipment during an earthquake. 
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4. Securing of Entering/Exiting power cables. 
 

Power cables must be lashed together from the point of entry to the point of 
termination as shown in the instruction leaflet IB02102001E. 

 
5. Storage of "loose" pieces of equipment: 

 
The user must provide storage areas to secure "loose" pieces of equipment 
(such as spare fuses and miscellaneous accessories) away from the switchgear 
so that the switchgear, unitized power center, and/or the loose pieces are not 
damaged during an earthquake. 

 
6. Locking of enclosure doors during an earthquake: 
 

Enclosure door handles must be either locked or fastened closed with fasteners 
to prevent their attempting to unlatch during an earthquake. 

 
7. Internal cross bracing behind any optional rear door: 

 
The internal cross braces located behind any rear door must be in place and 
securely fastened at all times to properly brace the rear of the enclosure.  These 
cross braces may be removed for access during installation procedures or 
maintenance procedures, but they must be replaced and securely fastened when 
these procedures are either completed or suspended.   
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Revisions 

 
Revision 1. Prepared by GLF 7/14/93.  Approved by TGR 7/14/93. 
Revision 2. Completely redrawn.  GLF 11/17/93.  TGR 11/24/93. 
Revision 3. 75 FP’s was 65 FP’s.  GLF  1/14/94.  TGR  14AP94. 
Revision 4. Sections 1, 2, and 6 changed based upon input from Seismic Council. 

TGR.   19AP95 
Revision 5. Grammatical correction in section 1. TGR 07AU95. 
Revision 6. WLI/WVB changed to MVS/MEB throughout the document. TGR 02OC00. 
Revision 7. GMVS-0611: “Greenwood” was “Sumter” in title block. TGR 09/28/05. 
Revision 8. GMVS-0702. Extensive revisions to clause 1. TGR 08/24/06. 
Revision 9. GMVS0807. Several changes throughout document. Compare revisions 8 

and 9 to see changes. T.G. Robirds 09/06/2007. 
Revision 10. ECN051591. In section 1, 91C2562 was 260C258 & 6977C99 was 

6977C76.  M.L. Herbst / T.G. Robirds 02/23/2011. 
Revision 11. ECO-128565. In section 1, 1.52mm (0.06”) was 0.32mm (0.0125”) & 

91C2826 was 6977C99. 
M.L. Herbst / J.M. Goff 10/5/2017. 

Revision 12. ECO-178667. 6977C99 changed to 91C8129. 
J.M. Goff 1/6/2020. 
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TITLE NJSEA MEADOWLANDS GEAR
Generator Connection Switchgear
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G19G0MY
TYPE

MEDIUM VOLTAGE SWITCH 2
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BOM
PRODUCT CODE
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REVISION
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CONSOLIDATED PARTS

DEVICE ID DESCRIPTION PART NUMBER QTY MARKING

CB1 CIRCUIT BREAKER 1P 15A QCF1015 1 1016

HTR1, HTR2, HTR3 HEATER 250W @125V BOS DESIGN 1000W @ 250V 3614A50H01 3

IV1, IV2, IV3 WINDOW, IR VIEWING 4"DIA VPT-100 3

K1, K3 KEY INTERLOCK, TYPE D KIRK 1 TUMBLER KDL0---10S 2

K2, K4 KEY INTERLOCK TYPE F KIRK .50" BOLT PROJECTION KFL005010S 2

ADD COMP MAN & IBS TO DETAIL B REMINDER FLAG - ADD
MANUALS & IBS TO SHIP DETAIL BOX FOR ALL COMPONENTS

NEEDCOMPM&IB/SS 1

ARRESTER, SURGE 03KV INTERMED. CLASS, POLYMER
ENCASED

1A33752H03C 6

BTM PLATE ASSY, 20W X 55.25D WITH REMOVEABLE PLATE
OVER CONDUIT AREA

91C2557G08 1

BTM PLATE ASSY, 36W X 55.25D WITH REMOVEABLE PLATE
OVER CONDUIT AREA

91C2557G28 2

FUSE, 05.5KV BHLE 0125A 31 5983C02G11 3

LABEL, SEISMIC IBC/CBC/UBC ASHEVILLE CONTROLLED
DOCUMENT

272P088H01 1

LINK, DRIVE ROD 5/15KV GP GLASSPOLYESTER 5-38KV MVS2 260C272H04 6

MIMIC BUS, RED PLASTIC STRIP SHEET, ADHESIVE BACKED SA00646H08 9

NAMPL, EATON SWGR RATING UL EATON LOGO MVS, MVS2,
MVS-C, MVS2-C

54A9955H01 3

NAMPL, EATON SWITCH RATING UL EATON LOGO MVS, MVS2,
MVS-C, MVS2-C

54A9955H02 2

SCHEMATIC & WIRING DIAGRAM 1A33850-A 3

SCHEME, KEY INTERLOCK ISA026 2

SEISMIC APPLICATION GUIDELINES FOR USERS OF EATON
TYPE MEDIUM VOLTAGE SWGR ASSY MVS,MEB,MSB & UPC 5-
38KV

7278A58 1

SPACER, POLYESTER CABLE 1.75 BOS THREE 1.75 DIA HOLES 4891A19H03 1

SWITCH, MVS2 5KV 60KV BIL 1200A CONTINUOUS & LOAD
BREAK 61KA MOM. & FAULT CLOSE CU GP 33W

1D78050G24 2

THIS STRUCTURE IS UL LISTED ULNOTE 3

TRML,COMPRESSION 350 KCMIL BOS T&B C# 54872BE 3A40877H12 9

TYPICAL LOAD BEARING SURFACES FOR SEISMIC
APPLICATIONS BASE BOLT DOWN OR WELDING 5-15KV MVS

91C2562 1
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VERTICAL SECTION 1

DEVICE ID DESCRIPTION PART NUMBER QTY MARKING

HTR1 HEATER 250W @125V BOS DESIGN 1000W @ 250V 3614A50H01 1

IV1 WINDOW, IR VIEWING 4"DIA VPT-100 1

K1 KEY INTERLOCK, TYPE D KIRK 1 TUMBLER KDL0---10S 1

K2 KEY INTERLOCK TYPE F KIRK .50" BOLT PROJECTION KFL005010S 1

ARRESTER, SURGE 03KV INTERMED. CLASS, POLYMER
ENCASED

1A33752H03C 3

BTM PLATE ASSY, 36W X 55.25D WITH REMOVEABLE PLATE
OVER CONDUIT AREA

91C2557G28 1

LABEL, SEISMIC IBC/CBC/UBC ASHEVILLE CONTROLLED
DOCUMENT

272P088H01 1

LINK, DRIVE ROD 5/15KV GP GLASSPOLYESTER 5-38KV MVS2 260C272H04 3

MIMIC BUS, RED PLASTIC STRIP SHEET, ADHESIVE BACKED SA00646H08 3

NAMPL, EATON SWGR RATING UL EATON LOGO MVS, MVS2,
MVS-C, MVS2-C

54A9955H01 1

NAMPL, EATON SWITCH RATING UL EATON LOGO MVS, MVS2,
MVS-C, MVS2-C

54A9955H02 1

SCHEMATIC & WIRING DIAGRAM 1A33850-A 1

SCHEME, KEY INTERLOCK ISA026 1

SEISMIC APPLICATION GUIDELINES FOR USERS OF EATON
TYPE MEDIUM VOLTAGE SWGR ASSY MVS,MEB,MSB & UPC 5-
38KV

7278A58 1

SWITCH, MVS2 5KV 60KV BIL 1200A CONTINUOUS & LOAD
BREAK 61KA MOM. & FAULT CLOSE CU GP 33W

1D78050G24 1

THIS STRUCTURE IS UL LISTED ULNOTE 1

TRML,COMPRESSION 350 KCMIL BOS T&B C# 54872BE 3A40877H12 3

TYPICAL LOAD BEARING SURFACES FOR SEISMIC
APPLICATIONS BASE BOLT DOWN OR WELDING 5-15KV MVS

91C2562 1
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VERTICAL SECTION 2

DEVICE ID DESCRIPTION PART NUMBER QTY MARKING

CB1 CIRCUIT BREAKER 1P 15A QCF1015 1 1016

HTR2 HEATER 250W @125V BOS DESIGN 1000W @ 250V 3614A50H01 1

IV2, IV3 WINDOW, IR VIEWING 4"DIA VPT-100 2

K3 KEY INTERLOCK, TYPE D KIRK 1 TUMBLER KDL0---10S 1

K4 KEY INTERLOCK TYPE F KIRK .50" BOLT PROJECTION KFL005010S 1

ARRESTER, SURGE 03KV INTERMED. CLASS, POLYMER
ENCASED

1A33752H03C 3

BTM PLATE ASSY, 36W X 55.25D WITH REMOVEABLE PLATE
OVER CONDUIT AREA

91C2557G28 1

FUSE, 05.5KV BHLE 0125A 31 5983C02G11 3

LINK, DRIVE ROD 5/15KV GP GLASSPOLYESTER 5-38KV MVS2 260C272H04 3

MIMIC BUS, RED PLASTIC STRIP SHEET, ADHESIVE BACKED SA00646H08 3

NAMPL, EATON SWGR RATING UL EATON LOGO MVS, MVS2,
MVS-C, MVS2-C

54A9955H01 1

NAMPL, EATON SWITCH RATING UL EATON LOGO MVS, MVS2,
MVS-C, MVS2-C

54A9955H02 1

SCHEMATIC & WIRING DIAGRAM 1A33850-A 1

SCHEME, KEY INTERLOCK ISA026 1

SWITCH, MVS2 5KV 60KV BIL 1200A CONTINUOUS & LOAD
BREAK 61KA MOM. & FAULT CLOSE CU GP 33W

1D78050G24 1

THIS STRUCTURE IS UL LISTED ULNOTE 1

TRML,COMPRESSION 350 KCMIL BOS T&B C# 54872BE 3A40877H12 3
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VERTICAL SECTION 3

DEVICE ID DESCRIPTION PART NUMBER QTY MARKING

HTR3 HEATER 250W @125V BOS DESIGN 1000W @ 250V 3614A50H01 1

BTM PLATE ASSY, 20W X 55.25D WITH REMOVEABLE PLATE
OVER CONDUIT AREA

91C2557G08 1

MIMIC BUS, RED PLASTIC STRIP SHEET, ADHESIVE BACKED SA00646H08 3

NAMPL, EATON SWGR RATING UL EATON LOGO MVS, MVS2,
MVS-C, MVS2-C

54A9955H01 1

SCHEMATIC & WIRING DIAGRAM 1A33850-A 1

THIS STRUCTURE IS UL LISTED ULNOTE 1

TRML,COMPRESSION 350 KCMIL BOS T&B C# 54872BE 3A40877H12 3
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DETAILS

DEVICE ID DESCRIPTION PART NUMBER QTY MARKING

ADD COMP MAN & IBS TO DETAIL B REMINDER FLAG - ADD
MANUALS & IBS TO SHIP DETAIL BOX FOR ALL COMPONENTS

NEEDCOMPM&IB/SS 1

SPACER, POLYESTER CABLE 1.75 BOS THREE 1.75 DIA HOLES 4891A19H03 1



Detail Parts List

G19G0MY-ZD
MVS2 - Medium Voltage Switch 2

GO-Item: LNA0022015-005
Material Information By: LUIS MARTINEZ-GALAN

Approved By: TJ J ZEEJR
Generated: 11/8/2019

Manufacturing Location: Greenwood
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TITLE NJSEA MEADOWLANDS GEAR
Generator Connection Switchgear

S.O.

G19G0MY
TYPE

MEDIUM VOLTAGE SWITCH 2
DETAIL PARTS

LIST
PRODUCT CODE

3321
CAGE CODE

341756464
REVISION

3 A
G.O.

LNA0022015-005
DWG

G19G0MY-ZD
SHEET

1 OF 1

BOM ID Style Number Qty Description Type Class Location

10500 4891A19H03 1 SPACER, POLYESTER CABLE 1.75 BOS THREE 1.75 DIA
HOLES

KS 4 WIP

57000 NEEDCOMPM&I
B/SS

1 ADD COMP MAN & IBS TO DETAIL B REMINDER FLAG -
ADD MANUALS & IBS TO SHIP DETAIL BOX FOR ALL
COMPONENTS

FN 0 BLANK
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All possible contingencies which may arise during installation, 
operation, or maintenance, and all details and variations of this 
equipment do not purport to be covered by these instructions. If 
further information is desired by purchaser regarding his particular 
installation, operation or maintenance of his equipment, the local 
Eaton representative should be contacted.

Eaton Disclaimer and Warning

Section 1: Introduction

Description

Eaton’s ATC-900 brings intelligence, adaptability, supervisory and 
programming capabilities to automatic transfer switch equipment. 
The smartEST (smart Eaton Switch Technology) brings a new 
standard in Automatic Transfer Switches.
Extreme reliability makes the ATC-900 ideal for mission critical 
applications in healthcare, wastewater, data center and other 
industries. Typically used for utility-to-utility, utility-to-generator, 
generator-to-generator and three source transfer systems, the 
ATC-900 can address virtually any system requirements.
Ease-of-use is a major benefit of the ATC-900 controller. With a 
simple, powerful user interface, many intuitive operating features 
are included. LED indications and a TFT based color display pro-
vide high visibility. Simple arrow keys are used for quick screen 
navigation. No codes or abbreviations are used to avoid potential 
confusion and/or slow operation, and data screens are grouped for 
ease of viewing and edits. 
The ATC-900 is available in one standard model that offers a vari-
ety of monitoring and control features such as selective and auto-
matic load shedding, remote load testing, and event logging/
recording. Flexibility is another important benefit, allowing field 

configurability and expandability in the future with add-on acces-
sory modules and hardware. There is also an easy upgrade kit 
from the ATC-600/800 to the ATC-900.

1.1 Preliminary Comments and Safety Precautions

This technical document is intended to cover most aspects associ-
ated with the installation, application, operation, and maintenance 
of the ATC-900. It is provided as a guide for authorized and quali-
fied personnel only in the selection and application of the ATC-
900. Please refer to the specific WARNING and CAUTION in Sec-
tion 1.1.2 before proceeding. 
If further information is required by the purchaser regarding a par-
ticular installation, application, or maintenance activity, an Eaton 
representative should be contacted.

1.1.1 Warranty and Liability Information

NO WARRANTIES, EXPRESSED OR IMPLIED, INCLUDING WAR-
RANTIES OF FITNESS FOR A PARTICULAR PURPOSE OF MER-
CHANTABILITY, OR WARRANTIES ARISING FROM COURSE OF 
DEALING OR USAGE OF TRADE, ARE MADE REGARDING THE 
INFORMATION, RECOMMENDATIONS AND DESCRIPTIONS CON-
TAINED HEREIN. In no event will Eaton be responsible to the pur-
chaser or user in contract, in tort (including negligence), strict 
liability or otherwise for any special, indirect, incidental or conse-
quential damage or loss whatsoever, including but not limited to 
damage or loss of use of equipment, plant or power system, cost 
of capital, loss of power, additional expenses in the use of existing 
power facilities, or claims against the purchaser or user by its cus-
tomers resulting from the use of the information and descriptions 
contained herein. analyze all aspects of the application,follow 
applicable industry standards, and follow the information concern-
ing the product in the current product catalog and in any other 
materials

1.1.2 Safety Precautions

All safety codes, safety standards, and/or regulations must be 
strictly observed in the installation, operation, and maintenance of 
this device.

CAUTION

THE ATC-900 IS FACTORY PROGRAMMED FOR A SPECIFIC TRANS-
FER SWITCH. DO NOT ATTEMPT TO INTERCHANGE ATC-900 CON-
TROL DEVICES WITHOUT CONSULTING THE FACTORY.

WARNING

USER RESPONSIBILITY - IMPROPER SELECTION, USE OR MAINTE-
NANCE OF THE SYSTEM, PRODUCTS OR COMPONENTS DESCRIBED
IN THIS CATALOG MAY CAUSE OR RESULT IN DEATH, PERSONAL
INJURY AND/OR PROPERTY DAMAGE.

This document and other information from Eaton, its subsidiaries 
and authorized distributors provide product or system options for 
users having technical expertise. 
This product is not intended for users who do not have technical 
expertise. The user, through its own analysis and testing, is 
solely responsible for making the final selection of the system 
and components and assuring that all performance, endurance, 
maintenance, safety and warning requirements of the application 
are met. The user must analyze all aspect of the application, fol-
low applicable industry standards, and follow the information 
concerning the product in the current product catalog and in any 
other materials provided from Eaton or its subsidiaries or autho-
rized distributors. 
To the extent that Eaton or its subsidiaries or authorized distribu-
tors provide component or system options based upon data or 
specifications provided by the user, the user is responsible for 
determining that such data and specifications are suitable and 
sufficient for all appliations and all reasonable foreseeable uses 
of the components or systems. 

NOTICE

DURING CONVERSATIONS WITH EATON CONCERNING TROUBLE-
SHOOTING OR PRODUCT RETURN, THE CUSTOMER MAY BE ASKED
FOR INFORMATION PERTAINING TO THE SOFTWARE VERSION AND
OPTIONS INCLUDED IN THE SPECIFIC UNIT. THE SYSTEM INFO
SCREEN HAS THE DATA REQUIRED FOR THE CONTROLLER. IF THE
CONTROLLER IS NOT FUNCTIONAL USE THE LABEL ON THE BACK
OF THE UNIT..

WARNING

THE WARNINGS AND CAUTIONS INCLUDED AS PART OF THE PRO-
CEDURAL STEPS IN THIS DOCUMENT ARE FOR PERSONNEL SAFETY
AND PROTECTION OF EQUIPMENT FROM DAMAGE.

WARNING

COMPLETELY READ AND UNDERSTAND THE MATERIAL PRE-
SENTED IN THIS DOCUMENT BEFORE ATTEMPTING INSTALLATION,
OPERATION OR APPLICATION OF THE EQUIPMENT. IN ADDITION,
ONLY QUALIFIED PERSONS SHOULD BE PERMITTED TO PERFORM
ANY WORK ASSOCIATED WITH THE EQUIPMENT. ANY WIRING
INSTRUCTIONS PRESENTED IN THIS DOCUMENT MUST BE FOL-
LOWED PRECISELY. FAILURE TO DO SO COULD CAUSE BODILY
INJURY, DEATH AND/OR PERMANENT EQUIPMENT DAMAGE.
For more information visit: www.eaton.com IB140012EN
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1.2 Background

Transfer switches are used to protect critical electrical loads 
against loss of power. The load’s normal power source is backed 
up by a secondary (emergency) power source. A transfer switch is 
connected to both the normal and emergency sources and sup-
plies the load with power from one of these two sources. In the 
event that power is lost from the normal source, the transfer 
switch transfers the load to the secondary source. Transfer can be 
automatic or manual depending upon the type of transfer switch 
equipment being used. Once normal power is restored, the load is 
transferred back to the normal power source. The transfer switch, 
in this manual, could be a Power Frame Switch/Breaker, Molded 
Case Switch/Breaker, or a Contactor type.
In automatic transfer switch equipment, the switch’s intelligence 
system initiates the transfer when normal power fails or falls out-
side a preset threshold. If the emergency source is a standby gen-
erator, the transfer switch initiates generator starting and 
transfers to the emergency source when sufficient generator volt-
age is available. When normal power is restored, the transfer 
switch automatically transfers back and initiates generator engine 
shutdown.
An automatic transfer switch consists of three basic elements:

1. Main contacts to connect and disconnect the load to and from 
the source of power

2. A transfer mechanism to affect the transfer of the main con-
tacts from source to source

3. Intelligence/supervisory circuits to constantly monitor the con-
dition of the power sources and thus provide the intelligence 
necessary for the switch and related circuit operation

This document deals with the third basic element of the automatic 
transfer switch, the required intelligence/ supervisory circuits. 
Prior to the introduction of ATC-900, this function was performed 
by a door mounted logic panel. The logic panel could be the relay 
logic type or the solid state logic type. In either case, the panel 
consists of a number of individually mounted and wired devices 
offering a limited amount of system flexibility, especially in the 
case of the relay logic design. The ATC-900 brings intelligence, 
supervisory and programming capabilities, never before available, 
to automatic transfer switch equipment.

1.3 Product Overview

The ATC-900 is a comprehensive, multi-function, microprocessor- 
based automatic transfer switch controller. It is a compact, self-
contained, panel mounted device designed to replace traditional 
relay and solid state logic panels (Figures 2 and 3).
Designed to meet the needs of markets worldwide, the ATC-900 
meets the following standards:

• ULT 991 Effects of shipping and storage test
• Thermal cycling test
• Humidity test
• UL 1008 Dielectric test
• FCC Part 15 Conducted/radiated emissions (Class B)
• CISPR 11 Conducted/radiated emissions (Class A)
• IEC 61000-4-2 Electrostatic discharge test
• IEC 61000-4-3 Radiated susceptibility tests
• IEC 61000-4-4 Fast transient tests
• IEC 61000-4-5 Surge withstand tests
• IEC 61000-4-6 Conducted immunity tests
• IEC 61000-4-11 Voltage dips and interruptions
• IEC 61000-3-2 Harmonics

• IEC 61000-3-3 Voltage flicker/fluctuation
• Seismic IBC/CBC certified
• CSA conformance C22.2 No. 178-1978 (reaffirmed 1992)
The ATC-900 provides an unmatched degree of programmed flexi-
bility to address the needs of any system. It operates from most 
system voltages available worldwide at 50 or 60 Hertz (and 24 
VDC using the CT Module option). In addition, a period of no con-
trol power operation is provided. The ATC-900 monitors the condi-
tion of the 3-phase line-to-line voltage and frequency of both the 
Normal and Emergency sources. It can also be programmed for sin-
gle-phase operation. The ATC-900 provides the necessary intelli-
gence to insure that the switch operates properly through a series 
of programmed sensing and timing functions.
The ATC-900 will form fit into the opening of the ATC-600/800 
and an easy upgrade kit is available for previous switch wiring.

A standard ATC-900 will:
• Monitor Normal and Emergency source voltages and frequen-

cies
• Provide second to none Event Summary, Hi-Speed Capture, and 

History information
• Permit customer programming including I/O
• Display real time and historical information through a color 4.5 

inch TFT display
• System diagnostics through the display
• All I/O are available to the user
• Features are opened to user
•Provides serial communications (Modbus RTU) and a USB port. 

Ethernet communication optional. 
• Provide faceplate source/load status indications (MIMIC bus)

1.4 Functions/Features/Options

The primary function of ATC-900 is to accurately monitor power 
sources and provide the necessary intelligence to operate a trans-
fer switch in an appropriate and timely manner. In addition, 
ATC-900 provides useful present and historical data, reliable two-
way communications, and programming through the device’s face-
plate or communications. ATC-900 features digital signal proces-
sor (DSP) technology to provide and maintain superior precision 
and versatility during both programming and data access.

1.4.1 Operational Simplicity

From installation, to programming, to usage, the ATC-900 was 
designed with operational simplicity in mind. Only one style needs 
to be considered, regardless of input/output requirements or sys-
tem voltages and frequencies. ATC-900 provides the functionality 
of numerous other devices combined in one package that mounts 
in less than 7 by 11 inches of panel space.
The user friendly front panel interface simplifies routine operation, 
programming, data presentation and setting adjustments. A large 
color display provides flexibility and ease of use. The operation of 
front panel membrane pushbuttons moves the ATC-900 display 
from function to function or step to step within menus. A single 
LED at the top of the faceplate provide an immediate indication as 
to the device’s operational mode. An integrated Help Mode provides 
immediate user assistance in the form of English language message 
displays through the use of a front panel Help pushbutton.
The ATC-900 is communications ready, including Modbus 485, 
Ethernet (External), and USB for thumb drives (memory sticks).
IB140012EN For more information visit: www.eaton.com
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1.4.2 Standard and Optional Features

A variety of programmable features are available to meet a wide 
array of application requirements. Individual features or feature 
combinations provide the information required to tailor switches to 
individual needs.
Unlike earlier controllers, the ATC-900 comes with standard fea-
tures that are ready to use, with the exception of Closed Transi-
tion, Current metering, and Ethernet. Another advancement is that 
there are four (4) standard inputs and four (4) standard outputs 
that the operator can easily program by choosing from a wide 
array of predefined functions.  Additional inputs and outputs can 
be added in groups of four (4) up to sixteen (16) for a maximum of 
twenty (20) in total. The inputs are DC wetted (24 Volts at 10 
ma) connections for various functional inputs.

1.5 Glossary of Terms and Features

Available

A source is defined as available when it is within its undervoltage/
overvoltage/underfrequency/overfrequency/unbalance(if applica-
ble) setpoint ranges for the nominal voltage and frequency setting.

Unavailable

A source is defined as failed when it is outside of its undervoltage/
overvoltage/underfrequency/overfrequency/unbalance (if applica-
ble) setpoint ranges for the nominal voltage and frequency setting.

Normal Source

The Normal Source is defined as the source that is preferred. The 
Preferred Source setting allows the operator to select Source 1, 
Source 2 or NONE as the Preferred Source. If NONE is chosen, the 
Preferred Source or the Normal Source will be the source that is 
presently attached to the load. The default is set as being Source 
1 as the Preferred and Normal Source.

Emergency Source

The Emergency Source is defined as the source that is not pre-
ferred. If NONE is chosen for the Preferred Source setting, the 
Emergency Source will be the source that is presently not 
attached to the load. Therefore, in this condition after a transfer, 
the Normal and Emergency Sources will switch between Source 1 
and 2.

1.5.1 Features

The ATC-900 has many features that are available to the user.  
These features are standard and are available depending on the 
type of transfer switch used (i.e. Contactor, Power Frame Switch/
Breaker,  or Molded Case Switch/Breaker, 2 or 3 position). Appen-
dix A has a list of all of the features including any acronyms used 
along with a brief description. The feature numbers corresponds 
to the internal codes and some of these numbers may be on the 
product drawings. See Table 8 "ATC-900 Features" for a compact 
list of features, including a full list of available I/O.  Consult 
Appendix B for I/O descriptions. For some transfer switch configu-
rations, standard input(s) and/or standard output(s) will be fixed at 
the factory to support system functionality and will not be pro-
grammable in the field. An example of this is Service Entrance; 
which requires Go To Neutral to be a fixed input. The programma-
ble I/Os are covered in Section 5.
The only item that is optional for the transfer switch is the closed 
transition optional feature.  The closed transition operation is cov-
ered in section 1.5.3

The switch type also dictates what can be programmed. For 
example, a two position contactor switch cannot have feature 
TDN (Time Delay Neutral), as it has no neutral position available.  
A motor MCS/MCCB type transfer switch with motor operator 
cannot have closed transition as the switching mechanism is not 
fast enough and will not meet the time line. 

1.5.2 In-Phase Operation

The In-Phase operation of an Automatic Transfer Switch is an 
open type transfer.  It will allow a transfer between two available 
sources if the phase angle has a difference of five degrees or less. 
See section 1.5.4. Appendix A (32C, 32D, 32F) shows detailed 
descriptions of the different scenarios that can be performed using 
In-Phase.

As shown in the feature list of Appendix A for In-Phase, there are 
three scenarios for In-Phase:

32C= In-Phase default to Load Voltage Decay
32D= In-Phase default to Time Delay Neutral
32F= In-Phase

The user setpoints for In-phase transition are similar to this:
• Disabled (In-Phase not used)
• Alarm on Synchronization Fail (Will not switch and will show 

an alarm)
• Fallback to Open on Synchronization Fail (To TDN or LVD)

For example, with the setpoint at Fallback, using a two position 
contactor, the switch will transfer, if no synchronisation occurs, 
to the other source. The three position will allow the use of TDN 
or Load Voltage Decay.

1.5.3 Closed Transition Operation

Several Options for Closed Transition

Once an ATS is in the field, other uses or changes may occur that 
could require changes from the original requirements.  One area is 
the closed transition type switches.  An application may initially 
require that only a closed transition should be used and if it does 
not synchronize because of maybe frequency, then the switch will 
not switch to the other source and will show an alarm signalling 
this issue. If the requirements now have change, for example, and 
the switch must now transfer using open transition if closed does 
not occur; instead of sending the controller back to the factory for 
reprogramming, one can easily change the user setpoints to 
accomplish any scenario.  One may go from closed transition 
directly to Time Delay Neutral for example.  All options are avail-
able to the user.
If closed transition is available on the switch, the user will receive 
47 D and all of the other options 47 C, E, F, G which can be 
changed by the setpoints to disable or enable the functions (see 
below). Screen 3 of 3 in the System Setup menu (See section 
3.4.1) is where the user will set the transition types of the switch.  
If the switch can perform closed transition the user will set up the 
setpoints depending on the scenario required as shown below.

Closed Transition to Alarm (47D) or by changing the setpoints, 
Closed Transition  > In-Phase > TDN 
Closed Transition  > In-Phase > LVD
Closed Transition  > TDN
Closed Transition  > LVD

The user can disable closed transition and just use the following:
In-Phase > TDN 
In-Phase > LVD

NOTICE

WITH RESPECT TO THEIR USE IN THIS DOCUMENT AND AS THEY
RELATE TO AUTOMATIC TRANSFER SWITCH OPERATION, THE FOL-
LOWING WORDS OR PHRASES ARE DEFINED.
For more information visit: www.eaton.com IB140012EN
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Also with Closed Transition and In-Phase disabled:
TDN or LVD

The user setpoints for closed transition are similar to this:
• Disabled (Closed transition not used)
• Alarm on Synchronization Fail  (Will not switch and will show 

an alarm)
• Fallback to Open on Synchronization Fail (To in-phase, TDN, 

and/or LVD)
For In-Phase and Closed transfers, the phase difference between 
sources (synchroscope) is displayed with the ATC-900's Sync 
Time countdown message. 

Feature 47C: Closed/In-phase Transition/Load Voltage Decay

Closed Transition is a feature that will temporarily parallel two live 
sources in a make-before-break scheme when performing a trans-
fer.  This achieves a transfer between sources with no power 
interruption.  Both sources must be synchronized in frequency, 
phase, and voltage before the transfer is initiated.  
In-phase transition is a feature that will allow a transfer between 
two live sources only when the phase difference between the two 
sources is near zero.  This is an open transition transfer that pre-
vents in-rush currents from exceeding normal starting currents in 
the case where motor loads are being transferred.
Load Voltage Decay utilizes the load voltage measurements to 
sense back EMF that is generated when the transfer switch is in 
the neutral position.  It provides a delay in transfer in either direc-
tion if an unacceptable level is sensed as established by a cus-
tomer programmed level.  The transfer will not take place until the 
back EMF decays below the acceptable programmed level.  This 
feature has a separate setting of enabling or disabling the opera-
tion.  If disabled, the transfer switch will not delay in the neutral 
position and will transfer between the sources as fast as possible.

Feature 47D: Closed Transition Only

Closed Transition is a feature that will temporarily parallel two live 
sources in a make-before-break scheme when performing a trans-
fer.  This achieves a transfer between sources with no power 
interruption.  Both sources must be synchronized in frequency, 
phase, and voltage before the transfer is initiated. If the two avail-
able sources do not synchronize in a certain settable sync time, 
the switch will not transfer and an output alarm will be present as 
well as a red flashing banner on the controller stating; Failed to 
Sync -(Frequency, Voltage, or Phase angle)
If the logic is forced into a fail safe mode (i.e. loss of connected 
source), the logic will perform an open transfer.

Optional Feature 47E: Closed/In-Phase Transition/Time Delay
Neutral

Closed Transition is a feature that will temporarily parallel two live 
sources in a make-before-break scheme when performing a trans-
fer.  This achieves a transfer between sources with no power 
interruption.  Both sources must be synchronized in frequency, 
phase, and voltage before the transfer is initiated.  
In-phase transition is a feature that will allow a transfer between 
two live sources only when the phase difference between the two 
sources is near zero.  This is an open transition transfer that pre-
vents in-rush currents from exceeding normal starting currents in 
the case where motor loads are being transferred.
Time delay neutral provides a time delay in the transfer switch 
neutral position when both breakers/contactors are open.  This 
delay takes place when the load is transferred in either direction to 
prevent excessive in-rush currents due to out of phase switching 
of large motor loads.

Feature 47F: Closed/Load Voltage Decay

Closed Transition is a feature that will temporarily parallel two live 
sources in a make-before-break scheme when performing a trans-
fer. This achieves a transfer between sources with no power inter-
ruption. Both sources must be synchronized in frequency, phase, 
and voltage before the transfer is initiated.
Time Delay Load Voltage Decay utilizes the load voltage measure-
ments to sense back EMF that is generated when the transfer 
switch is in the neutral position. It provides a delay in transfer in 
either direction if an unacceptable level is sensed as established 
by a customer programmed level. The transfer will not take place 
until the back EMF decays below the acceptable programmed 
level. This feature has a separate setting of enabling or disabling 
the operation. If disabled, the transfer switch will not delay in the 
neutral position and will transfer between the sources as fast as 
possible. 

Feature 47G: Closed/Time Delay Neutral

Closed Transition is a feature that will temporarily parallel two live 
sources in a make-before-break scheme when performing a trans-
fer. This achieves a transfer between sources with no power inter-
ruption. Both sources must be synchronized in frequency, phase, 
and voltage before the transfer is initiated.
Time delay neutral provides a time delay in the transfer switch 
neutral position when both breakers/contactors are open. This 
delay takes place when the load is transferred in either direction to 
prevent excessive in-rush currents due to out of phase switching 
of large motor loads.

Optional Feature 29G: Type of Operation (Selectable Automatic or
Non-Automatic)

This feature provides two door mounted selector switches marked 
Auto/Manual and S1-Trip-S2 which permits the selection of auto-
matic or manual operation. In manual operation, the user can man-
ually initiate and electrically operate between S1, Trip, or S2. On 
the Contactor Bypass's, 29G uses the top switch and the bottom 
switch. The newer contactor bypasses (some starting in 2018) 
have 29G integrated and standard for either the ATS or the 
Bypass contactors. See the switch instruction booklet for operat-
ing  instructions. The controller is in Monitor Mode during the 
manual operation meaning the controller will not attempt to 
change the switch position but will monitor the voltage availability 
and the switch positions. The ATC-900's display will show "MON-
ITOR".
IB140012EN For more information visit: www.eaton.com
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1.5.4 How the ATC-900 evaluates Closed or In-phase transitions

The controller software will confirm that the Closed Transition 
(CT) or In-phase transition is enabled through the set-points.  
When Source 1 and Source 2 are both Available within voltage 
and frequency set point tolerances:
• If S1 and S2 set points (UV/OV, UF/OF) are identical, there can 

be a difference in voltage and/or frequency when transition 
occurs.  Also, if there is a difference in setpoints, the actual 
voltage and/or frequency may be identical when the transition 
occurs.

• It confirms that sources are within Closed or In-phase transi-
tions set point tolerances when:

– Voltage difference for Closed = +/- 1 to 5%, 
– There is no voltage difference setpoint for in-phase.  As 

long as both voltages are with in voltage limits any differ-
ence in acceptable

– Freq. difference = +/- 0 to 0.3 Hz for closed
– Freq. difference = +/- 0 to 3 Hz for In-phase 
– Phase Angle closed or in-phase, when the number of Gen-

erators = 0, the phase angle difference is fixed at +/- 8 
degrees 

– Phase Angle closed or in-phase, when the number of Gen-
erators = 1 or 2, the phase angle difference is fixed at +/- 
5 degrees 

• The controller attempts to close or in-phase transition until the 
Sync Timer's set point (1 to 60 min) expires. 

Synchroscope Data for In-phase & Closed Transitions

The synchroscope is a useful tool for sync type transitions. When 
the controller is waiting for synchronization for either In-phase or 
Closed transitions, there is a timer countdown and the display will 
show the following:

Phase Angle  xxx degrees          Sync Timer   hh:mm:ss

The phase angle is between 0 and 365 degrees. On each closed 
transition type switch, there is a parallel limit timer that either 
opens the breaker or sends a close to user terminal blocks (con-
tactor types) that can be used to open breakers upstream, if the 
overlap time is greater than what was set by the user.  Please 
check the switch instruction booklet for more information. 

Section 2: Hardware Description
2.1 General

The purpose of this section is to familiarize the reader with ATC-
900 hardware, its nomenclature, and to list the unit’s specifica-
tions. The information presented is divided into the following four 
parts:
• Operator Panel; 
• Rear Access Area; 
• External Hardware; and
• Specification Summary.

2.2 Operator Panel

The operator panel, which is normally accessible from the outside 
of a panel or door, provides a means for:
• Being alerted to specific conditions; 
• Receiving functional help; 
• Programming; and
• Parameter Monitoring/Selection/Metering.
LEDs, a display, pushbuttons, and a mimic bus make up the front 
accessible operator panel (Figure 1).
The Color high resolution TFT LCD is used to display all ATC-900 
monitored parameters, setpoints and messages in an easy to read 
format. The display is approximately 2.25" x 4" (57.15mm x 
101.6mm). The TFT display is not a touch screen.
The front operator panel supports seven long-life extended tem-
perature membrane pushbuttons.

2.3 Rear Access Area

The rear access area of the ATC-900 is normally accessible from 
the rear of an open switch panel door (Figure 2).
All wiring connections to the ATC-900 are made at the rear of the 
chassis. For the sake of uniform identification, the frame of refer-
ence when discussing the rear access area is facing the back of 
the ATC-900 with the panel door open. Keeping safety in mind, 
programming and downloading setpoints, history, and events can 
all be accomplished with the front door closed. A USB connector 
with a cover is brought out from the back of the controller to the 
front of the door on the switch using the device panel.
2.3.1 Connections on Chassis

The rear of the chassis provides self locking female connectors. 
See Figure 2 for connections for the left, right, and top of the 
ATC-900. See Section 4 for more information on input functional-
ity. The part numbers of the connectors are shown below:

Connector Designation

J1  Source 1 Sense Lines
J2  Source 2 Sense Lines
J3  Load Sense Lines
J4 Programmable Outputs (4) & Source Available Form C 
J5 RS-232 (Factory Use)
J6 Transfer Control and Aux Inputs
J7 Control Power from Sources 1 and 2 (see note below)
J8 USB Stick (thumb) Drive Connection (connector brought out to 

front door panel)
J9 Programmable Inputs (4)
J11 I/O Module Interface
J12 Modbus 485 (User)
J13  RS-422 (Future Use)
J14 DCT Module Interface
Note: Controller power for Source 1, J7-1,2 must be electrically isolated 
from control power for Source 2, J7-3,4. 
For more information visit: www.eaton.com IB140012EN
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Figure 1. ATC-900 Operator Panel.

1. ATC-900 Faceplate (UV resistant)

2. Operational Mode LEDs (highlighting ATC-900’s pres-
ent operational condition)

3. System Status Mimic Bus (easy-to-read and under-
stand LED type)

4. Color Display Window (easy-to-read monitored param-
eters, setpoints, and messages)

5. Bypass Timer (used simultaneously to bypass timers 
such as TDNE, TDEN, and TDEC)

6. Help Pushbutton (provides help information in any 
operational mode)

7. Arrow Pushbuttons (used individually, pushbuttons 
move through displayed information and adjust set-
tings up or down through all possibilities)

8. Lamp Test (test all LEDs on the mimic bus #3)

9. Enter Pushbutton (used to enable the screen selec-
tions) 

10. Engine Test Pushbutton (used to start/stop a self-test)

2

1

3

4

5

6

7

108

9
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Figure 2. ATC-900 (Top Left, and Right Side Views).

2.5 External Hardware

External hardware is viewed as any optional device mounted 
directly to or remotely from the ATC-900, such as a DCT Module, 
I/O Module, or an Ethernet device. Since the ATC-900 is always 
supplied with the necessary communications ports, these modules 
can be retrofitted to the ATC-900 at any time. It is recommended 
that the control power to the ATC-900 (J7) be removed prior to 
connecting or disconnecting the modules. See Figures 2, for con-
nections and section 2.5.2 for interface connections.

2.5.1 DCT Module Description (Integrated Metering)

The DCT (Direct Current-Current Transformer) Module is a current 
transformer interface to the ATC-900 allowing current to be 
metered along with voltage and frequency that is already inte-
grated into the controller.  The DCT Module simply secures to the 
ATC-900 back using four #8 x less than 1/2 inch screws. With 
the DCT module installed, the depth of the two units is 3.60 
inches. The ribbon cable then plugs into J14 (see Figure 3). When 
equipped with a DCT module and CTs, the ATC-900 serves as a 
multifunction power meter and provides multifunction measure-
ment of most electrical parameters including voltage, current, 
power, frequency, energy, etc. The meter capabilities is specified 
as a 1% class energy meter. The information is displayed on the 

color display on the front of the ATC-900.  Readings can also be 
monitored through the RS-485 modbus on the controller. The DCT 
is used to measure load current when selective load shed is 
enabled.

The DCT Module also has a 24 Vdc input for powering the ATC-
900 controller.  If 120 VAC and 24 Vdc is supplied to the control-
ler simultaneously, then the 120 Vac will be the powering supply. 

61F is an option to add a DCT module and a 24VDC power supply 
with a power buffer.  This will allow the controller to stay on over 
20 seconds when power is removed, more than enough time to 
ride through the power loss.  The controller will then be able to 
continue to communicate over ie, the Modbus.

The following Table 1 is a list of readings and accuracy available 
on the display.  Accuracy is for 5 amp secondary WYE or Delta 
connections. The meter was tested at the full range of tempera-
tures.  The accuracies stated are for the meter components (DCT 
Module and ATC-900) only, not the CTs.  CTs can be ordered 
with different accuracies (typically in the 1-2% range).  Accuracy 
also can be affected by the CT not being in the correct range of 
the current being measured, i.e. using a 600:5 CT for a 400 amp 
application. Although not a revenue meter, the measurements are 
highly accurate for most applications.

RIGHT SIDE VIEWLEFT SIDE VIEW

J15 S1 & S2 Generator
Start

J4 (4 Programmable Form C Dry Outputs)

J5 

J1, J2, J3 

Connectors J12 User Modbus

K1=S2 Open

K2=S1 Open
K3=S1 Close
K4=S2 Close

J7 

Control Power
Sources 1 and 2

TOP VIEW

J4 Source 
Available Outputs

J9 
4 Programmable

Wet Inputs 

J6

RS-232 
J14
DCT 

Earth Controller Ground

J8 USB Front Panel Interface
(Thumb Drive)

J11 I/O 
Module(s) 

SW1 Modbus
Terminator

Module 

J13
RS-422 

Interface

Source/Load

Interface

Switch Position 
Contacts

ATC-900 Eaton Open Transition part number 8160A90G01  
ATC-900 Eaton Closed Transition part number 8160A90G64

DCT Module part number 70C1778G01

I/O module part number 70C1776G01
For more information visit: www.eaton.com IB140012EN
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Table 1. Current, Voltage, Frequency, Metering Data.

Table 2. Power Metering Data.

Voltage Inputs (Measurement Category)

• Range: Universal, Auto-ranging up to 416 Vac L-N, 721 Vac 
L-L

• Supported hookups: 3 Element Wye, or Delta
• Input Impedance: 2 MOhm/Phase
• Burden: 0.0072 VA/Phase at 120 Volts
• Fault Withstand: Meets IEEE C37.90.1

Current Inputs

• 5 A Nominal, 5 A Maximum
• Burden: 0.0115 VA per Phase max at 5A
• Pickup Current: 0.1% of Nominal
• Connections: Screw Terminal
• Fault Withstand: 100 A/10 sec., 300 A/3 sec., 500 A/1 sec.

Isolation

• All inputs are isolated to 2600 Vac

Measurement Methods

• Voltage, Current: True RMS
• Power: Sampling at 64 Samples per Cycle on All Channels Mea-

sured Readings Simultaneously
• A/D Conversion: 16 simultaneous 12 bit Analog-to-Digital Con-

verters

Mechanical Parameters

• Depth: 1.58"
• Total depth including controller is 2.60" + 1.58" = 4.18 C 

Total 

Figure 3. DCT Module attached.

Compliance

• UL Listing: E38116, Vol.3, Sec. 18
• ULT 991 Effects of shipping and storage test
• Thermal cycling test
•  Humidity test
•  UL 1008 Dielectric test
• FCC Part 15 Conducted/radiated emissions (Class A)
• CISPR 11 Conducted/radiated emissions (Class A)
• IEC 61000-4-2 Electrostatic discharge test
• IEC 61000-4-3 Radiated susceptibility tests
• IEC 61000-4-4 Fast transient tests
• IEC 61000-4-5 Surge withstand tests
•  IEC 61000-4-6 Conducted immunity tests
• IEC 61000-4-8 Conducted magnetic fields
• IEC 61000-4-11 Voltage dips and interruptions
• IEC 61000-3-2 Harmonics
• IEC 61000-3-3 Voltage flicker/fluctuation
• Seismic IBC/CBC certified
• CSA conformance C22.2 No. 178-1978 (reaffirmed 1992)

CURRENT METERING UNITS ACCURACY NOTES

lA, lB, IC,  Amperes ±1% of 
Reading 

Accuracy applicable for 5 to 100% of I, 
and current will start metering at 2%

CURRENT METERING RANGE NOTES

Current Unbalance --  0-100%

VOLTAGE METERING UNITS ACCURACY NOTES

VAB, VBC, VCA  Volts ±1% of 
Reading 

Applicable to Volt range of 34 to721 Vac

FREQUENCY

METERING

UNITS ACCURACY NOTES

Frequency Hz ±0.2 Hz of 
Reading 

Applicable to Volt range of 34 to 721 Vac

POWER METERING UNITS ACCURACY NOTES

Active kW ±1.5% of Reading Approximately 1-second update

Apparent kVA ±1.5% of Reading Approximately 1-second update

Reactive kvar ±1.5% of Reading Approximately 1-second update

PF (power factor) ---  0-±1.00

DCT Part# 
70C1778G01
IB140012EN For more information visit: www.eaton.com
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2.5.2 I/O Module Description

The I/O Module is an extension of the ATC-900 controller's programmable inputs 
and outputs.  Each I/O Module has four inputs and four outputs. The inputs are 
DC wetted (24 Volts at 10 ma) connections for various functional inputs. See 
Figure 4 and Figure 5. Up to four modules can be used with the ATC-900 giving 
the user up to 20 inputs or 20 outputs (including the controller's standard I/Os). 
Depending on the options selected with the transfer switch, some of the I/Os 
may be required to be fixed from the factory so that the user cannot change that 
particular input or output. An example may be for Service Entrance, where the 
"Go To Neutral" must be a fixed input. The Fixed I/Os will usually be on the 
ATC-900 controller's I/O pins (wired to a terminal block). See Table 8 in Section 
5.5 for the Features that relate to the switch type. Section 5.5 will also have 
instructions on how to set the I/O functions required for an application. The 
module(s) are interfaced to the controller using 485 communications with the 
address selected on the front of the unit. Each I/O Module requires 120 Vac for 
power. The I/O Module's Control power on J1-1,2 and J1-3,4 for S1 and S2 
respectively, must be electrically isolated from each other. Most transfer switch 
configurations have the power connector already included in the harness for two 
I/O Modules. If the ATC-900 is powered by 24 Vdc, and the power is removed 
from the switch, the I/O module will not communicate to the ATC-900.  A 
warning will be shown on the ATC-900. If the ATC-900 is powered by 24Vdc, 
keep in mind that the I/O modules are powered with 120VAC. If an input or 
output is required when the 120VAC is not available, then those signals should 
be installed on the ATC-900's I/Os.  A 24VDC inverter could also be installed to 
produce 120VAC. The I/O Module's dimensions are 4.41" wide x 5.74" long x 
3.14" deep. A CAT V cable is used to hook the I/O modules (Figure 5).The input  
contact provides a wetted 24 Vdc at 10 mA. The output relay contacts are rated 
for 10 A, 1/3 HP @ 250 Vac. The DC rating is 10 A @24 Vdc.

Figure 4. I/O Module Connections.

Figure 5. I/O Module(s) Wiring.

2.5.3 Ethernet Module Description

The Ethernet Communications Module is an optional accessory 
that operates as a communicating device in conjunction with a the 
ATC-900 via an Ethernet network. The Ethernet Module provides 
Ethernet TCP/IP. The J12 connection will be utilized for the Ether-
net Module. 

2.5.4 USB Port

Every ATC-900 transfer switch includes a front panel, NEMA 4X
rated, USB port for use in uploading/downloading set points and 
historical data to a USB flash drive. The connector is on the device 
panel and has a flip down cover. Setpoints can be preconfigured 
and saved on the flash drive to reduce the time spent on-site for 
commissioning. Setpoints can quickly be copied from one ATS 
and uploaded to another. No laptop is required.
Downloading event data provides the ability to more thoroughly 
analyze information using a PC. Data can be quickly e-mailed 
when offsite troubleshooting support is required. See Section 7.1 
for downloading event data.

2.5.5 HMI Remote Annunciator and Controller (RAC)

The HMi Remote Annunciator and Controller is an optional acces-
sory that monitors and controls up to eight transfer switches on a 
7” LCD touchscreen. It is compatible with either Modbus RTU or 
Modbus TCP/IP protocols. A basic mimic bus for each transfer 
switch displays source availability, source connected and pre-
ferred source. Users can drill down to metered source values and 
event history for each transfer switch. Users can also change set-
points and do many of the functions remotely instead of being in 
front of the switch. All control features are password protected 
and include engine test, transfer to emergency (peak shaving), 
manual retransfer and bypass time delays.

2.5.6 Connector Part Numbers 
ATC-900 mating connectors (Plugs)

OUTPUTS    (COM-NO-NC)
12-11-10    9-8-7   6-5-4   3-2-1 POWER (S1, S2)

COMMUNICATION INPUTS
 10     9-8   7-6  5-4  3-2       1
GND - IN4, IN3, IN2, IN1, Do not use

I/O Part#
70C1776G01

SHLD

CMN

A(-)

B(+)

ATC-900

J11

SH
LD

C
M

N

A
(-)

B
(+

)

SH
LD

C
M

N

A
(-)

B
(+

)

I/O MODULE
#1

I/O MODULE
#2

J3
#3 #4

CONNECTOR

DESIGNATION # OF PINS CONNECTOR PART#

J1 3 1268C07H41

J2 3 1268C07H41

J3 3 1268C07H41

J4 19 67A2590H25

J5 Internal use only 3 66A8190H01

J6 12 67A2590H32

J7 4 1268C07H31

J8 USB M22-USB-SA

J9 8 66A8190H04

J11 4 66A8190H02

J12 4 66A8190H02

J13 Internal use only 4 66A8190H02

J14 n/a from DCT Module

J15 6 66A8190H03

DCT Module

J18 2 66A8190H05

I/O Module

J1 120VAC Power 4 1268C07H31

J2 Inputs and GND 10 67A2590H28

J3 Communications 4 66A8190H02

J4 Outputs Form C 12 67A2590H32
For more information visit: www.eaton.com IB140012EN
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2.6 Specification Summary Refer to Table 3.

Table 3. ATC-900 Specifications.

Figure 6. Dimensions. Depth of 3.60 inches with DCT module installed.

PARAMETER SPECIFICATION

Power Isolation Requirements: • Control power for Source 1, J7-1,2 must be electrically isolated from control power for Source 2, J7-3,4. 
• Similar for accessory I/O Module on J1-1,2 and J1-3,4 for S1 and S2 respectively.

Control Power: • 120 Vac (50/60 Hz)42mA-ac (operating range 65 to 160 Vac) or 24 Vdc (+/- 20%) at 213mA-dc with DCT Module

Power Consumption: • 20 VA

Environmental Conditions:

Operating Temperature • -4.0 to 158 F (-20° to 70°C) 

Storage Temperature • -22°F to +176°F  (-30°C to +80°C)

Operating Humidity • up to 90% Relative Humidity (non-condensing)

Enclosure Compatibility: • NEMA 12 (standard mounting)
• NEMA 4/4X (mounted with gasket between panel and device faceplate)
• NEMA 3R (outdoor)
• UV Resistant ATC-900 Faceplate

System Voltage Application: • 120 to 600 Vac (50/60 Hz) (single or three phase)

Voltage Measurements: • Source 1, Source 2 and Load (VAB, VBC, VCA for Three-Phase System)

Voltage Measurement Range: • 0 to 720 VAC RMS

Voltage Measurement Accuracy: • ±1% 

Frequency Measurements: • Source 1 and Source 2

Frequency Measurement Range: • 40 to 80 Hz

Frequency Measurement Accuracy: • ±0.2 Hz

Applicable Testing: • UL Recognized Component including the I/O and DCT Modules
• Meets Seismic Requirements of Uniform and California Building Codes 

 (exceeding requirements of worst case Zone 4 levels) 3rd Quarter 2014
• Complies with UL 991 environmental tests
• Complies with IEC 61000-4-2, 61000-4-3, 61000-4-4, 61000-4-5, 61000-4-6, and 61000-4-11
• Complies with CISPR 11, Class B
• Complies with FCC Part 15, Subpart B, Class A

Front view Side view

Top view

5.00 (127.0)

3.63 (92.1)

6.72 (170.7)

10.25
(260.4)

.50 (12.7) 2.10 (53.4)

9.31
(236.5)
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Section 3: Operator Panel and Display Menus

3.1 General

The operator panel, which is normally accessible from the outside 
of a panel or door, provides a means for being alerted to specific 
conditions, receiving functional help, programming, and parameter 
monitoring/selection (Figure 1). For the purpose of familiarization, 
the panel is divided into three sub-sections and discussed individu-
ally:
• LEDs
• Pushbuttons
• Color Display Window (not a touch screen).
 

3.2 LEDS

LEDs are used to indicate the device’s mode of operation, the status 
of the system, and the operations and/or conditions of displayed 
functions. The LED at the top of the ATC-900 provide a quick snap-
shot of the unit’s status (Mode). Six LEDs, just above the display 
window, indicate which portions of the mimic bus are active, and 
the actual status of both sources and load. 

Unit Status LED

This LED blinks green indicating that the ATC-900 is operating 
and providing the transfer switch control function in keeping with 
programmed setpoints. If the LED is not lit or is on continuously, a 
problem may be indicated.

Source 1 Available - Status LED

This LED is lit white if Source 1 meets the criteria for programmed 
Source 1 setpoints. 

Source 1 Preferred - Status LED

This LED is lit Green if Source 1 is the preferred source choice.

Source 1 Connected - Status LED

This LED is lit green if Source 1 is connected. This is accom-
plished by sensing the Source 1 breaker/contactor via the S1 
closed auxiliary contact.

Source 2 Available - Status LED

This LED is lit amber if Source 2 meets the criteria for pro-
grammed Source 2 setpoints.

Source 2 Preferred - Status LED

This LED is lit green if Source 2 is the preferred source choice.

Source 2 Connected - Status LED

This LED is lit red if Source 2 is connected. This is accomplished 
by sensing the Source 2 breaker/contactor via the S2 closed auxil-
iary contact.

3.3 Pushbuttons

The front operations panel supports seven blue membrane push-
buttons. Pushbuttons accomplish their function when pressed and 
released. Certain pushbuttons, like the up, down, left, and right 
Arrows, will also continue to scroll if they are pressed and not 
released. 

3.3.2 Help Pushbutton

When the Help pushbutton is pressed and released with the 
ATC-900 in any mode, the display will show a message. Mes-
sages and explanations relative to what is being viewed in the dis-
play are intended to prompt and assist the operator.
Pressing the Help and Enter pushbutton at the same time will 
allow the user to bypass the timers including Time Delay Normal 
to Emergency, Time Delay Emergency to Normal, Time Delay Neu-
tral, and Engine Cooldown.

3.3.3 Engine Test Pushbutton

A self test is initiated when the Engine Test pushbutton is pressed 
and the controller password is entered. Pressing the Engine Test 
pushbutton again while in the engine run condition aborts the test.
Upon test initiation, a generator start of the non-preferred source is 
engaged after the Time Delay Engine Start timeout. If a full test is 
programmed, a transfer with all programmed times occurs. The 
ATC-900 includes a unique set of independently programmable time 
delays activated during a test. The test engine run timer will hold the 
load for the required timeout and the test is concluded with a re-
transfer cycle. For an engine run only test, no transfer will occur and 
the engine will run for the programmed run time. 

3.3.4 Enter Pushbutton

The Enter pushbutton allows the user to select different areas of 
the display after arrow buttons move to the area of need.

3.3.5 Up, Down, Left, and Right Arrow Pushbuttons

These pushbuttons are used for system navigation through 
menus. They are also used when selecting and changing set-
points. They may be pressed and released for step-by-step 
changes or held down for continuous scrolling..

NOTICE

WITH RESPECT TO THEIR USE IN THIS DOCUMENT AND AS THEY
RELATE TO AUTOMATIC TRANSFER SWITCH OPERATION, THE
WORDS “CYCLE” AND “EVENT” ARE DEFINED AS FOLLOWS:

CYCLE –A COMPLETE OPERATION FROM NORMAL TO EMERGENCY
TO NORMAL.

EVENT –A FAILURE RESULTING IN SOME TYPE OF SWITCH AND/OR
SWITCH INTELLIGENCE ACTION.

NOTICE

REFER TO SECTION 3.4 FOR AN OVERALL VIEW OF ATC-900’S
MENU TREE.

NOTICE

THE OPTIONAL PLANT EXERCISER FEATURE ALLOWS FOR AUTO-
MATIC PROGRAMMING OF THE DESIRED TEST CYCLE ON A SCHED-
ULED BASIS. IF THE SWITCH IS UNABLE TO PROCESS EITHER A
PLANT EXERCISER REQUEST OR THE ENGINE TEST PUSHBUTTON
ITSELF DUE TO TRANSFER SWITCH STATUS, THE REQUEST IS
IGNORED.
For more information visit: www.eaton.com IB140012EN
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3.4 Display and Menus

The ATC-900 provides a comprehensive array of monitored param-
eters, setpoints, and messages via its easy to read Color Display 
Window. 

3.4.1 Color Display

The color display, under Main Menu contains six main top level 
functions. See Figure 7a.  Remember, the display is not a touch 
screen; one must use the push buttons below the screen.  This 
particular screen is showing 120 volts single phase and both of 
the sources are available.
From these top level menus, one can navigate through the fea-
tures.  Section 5 shows how to program setpoints and I/Os. Sec-
tion 7 shows how to view and download Historical Data and 
Events, setpoints, and firmware by using a thumb drive (memory 
stick). See Appendix A for Status Display Messages. Below is a 
map of the Display Menus. 

Main Menu (Figure 7a)

Load Metering - View Setpoints - Change Setpoints - Historical
Data - System Info - USB Menu

1. View Setpoints System

a. Screen 1 Setpoints - System Setup (1 of 4)
i. Language    
ii. Frequency
iii. System Voltage
iv. Number of Phases
v. Generators
vi. Preferred Source
vii. PT Ratio
viii.CT Ratio
ix. Automatic DST
x. Time Sync
xi. Time Zone Offset
xii. Lead/Lag Sign
xiii. CT Connection

b. Screen 2 Setpoints - System Setup (2 of 4)
i. Operating Mode
ii. Phase Sequence Check
iii. Commit to Transfer
iv. Manual Retransfer
v. Modbus Address
vi. Modbus Configuration
vii.Modbus Writes

c. Screen 3 Setpoints - System Setup (3 of 4)
i. Closed Transition (No Sync to Alarm or Open)
ii. Frequency Diff
iii. Voltage Diff
iv. In-Phase Transition (No Sync to Alarm or Open)
v. Frequency Diff
vi. Sync Timer
vii. Time Delay Neutral (TDN)
viii.Load Decay

d. Screen 4 Setpoints - Switch Type Settings (4 of 4)

2. View Setpoints Time Delays

a. Screen 1 Setpoints Transfer Time Delays

i. TD Normal to Emergency
ii. TD Emergency to Normal
iii. TD Pre-Transfer
iv. TD Post Transfer
 v.TD Normal Disconnect

   vi. TD Normal Reconnect
   vii.TD Emergency Disconnect
  vii.TD Emergency Reconnect

b. Screen 2 Setpoints Generator Time Delays

i. Time Delay Engine Start
ii. Time Delay Engine Cool
iii. Time Delay Engine Fail

3. View Setpoints Dropouts/Pickups

a. Screen 1 Setpoints Voltage Limits (1 0f 3)

i. Undervoltage Dropout
ii. Undervoltage Pickup
iii. Overvoltage Dropout
iv.Overvoltage Pickup

b. Screen 2 Setpoints Frequency Limits (2 0f 3)

i. Underfrequency Dropout
ii. Underfrequency Pickup
iii. Overfrequency Dropout
iv.Overfrequency Pickup

c. Screen 3 Setpoints Negative Sequence (3 0f 3)

(Not available for single-phase systems)
i. Voltage Unbalance Dropout
ii. Voltage Unbalance Pickup
iii. Voltage Phase Loss Dropout
iv. Voltage Phase Loss Pickup
v. Current Unbalance Dropout
vi. Current Unbalance Pickup
vii. Current Unbalance Enable Threshold
viii. Dropout Time Delayi.Voltage Unbalance Dropout  

(Source 1   Source 2)
4. View Setpoints Engine Test/PE

a. Screen 1 Setpoints - Engine Test/Plant Exercisers (1 of 3)

i. Engine Test Mode
ii. Engine Test Run Time
iii. TD Normal to Emergency
iv.TD Emergency to Normal
v. TD Engine Cool

b. Screen 2 Setpoints - Plant Exerciser 1 (2 of 3)

i. PE1 Test Mode
ii. PE1 Run Time
iii. Schedule 
iv.Start Time
v. PE1 Day
vi. Exerciser 1 Dates

c. Screen 3 Setpoints - Plant Exerciser 2 (3 of 3)

i. PE2 Test Mode
ii. PE2 Run Time
iii. Schedule 
iv.Start Time

NOTICE

WHETHER VIEWING OR PROGRAMMING, THE DISPLAY GOES TO
THE HOME SCREEN IF NO PUSHBUTTON ACTIVITY IS DETECTED
FOR APPROXIMATELY TWO MINUTES.
IB140012EN For more information visit: www.eaton.com
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v. PE2 Day
vi. Exerciser 2 Dates

5. View Setpoints Prog I/O

a. Screen 1 Setpoints Programmable Inputs (1 of 2)

i. Main Input 1
ii. Main Input 2
iii. Main Input 3
iv.Main Input 4
v. Number of Accessory I/O Modules

b. Screen 2 Setpoints Programmable Outputs (2 of 2)

i. Main Output 1
ii. Main Output 2
iii. Main Output 3
iv.Main Output 4

6. Change Setpoints

a. Screen 1 Enter Password (0900)
The Change Setpoints screen contains the same menus as the 
View Setpoints screen, above except that, after the correct 
password is given, the user can change the setpoints.

7. Historical Data

a. Event Summary
b. Event Details
c. Hi-Speed Captures
d. Event Data

8. System Info (Figure 7b)

a. Style
b. Transitions
c. GO Number
d. Serial Number
e. Fixed I/O
f. Firmware Versions
g. Time & Date

9. USB Menu

a. Save Setpoints
b. Load Setpoints
c. Save Statistics
d. Save Events
e. Save Hi-Speed

There are deeper menus (ie, Prog I/O) but they will be discussed in 
sections 5 and 7. Section 5 is "Setpoint Programming and I/O Pro-
gramming.  Section 7 is "Historical & Event Display". Figure 7b 
shows the System Info screen.  System information is shown 
including the GO#, Style number, and revisions.  The Set Time & 
Date button provides time/date change..

The color display also features a status bar that appears across 
the top whenever any of the following conditions are present:
Currently Active Controller Features (e.g. Emergency Inhibit, 
Engine Test, etc.)
Currently Active Alarms (banner turns red)
Appendix A shows a list of Status Display Messages

Figure 7a. Main Menu.

Figure 7. Main Menu.

Figure 7b. System Info Screen.
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Section 4: Operation

4.1 General

This section specifically describes the operation and functional 
use of the ATC-900. It is divided into three main categories:
• Automatic Mode;
• Test Mode; and
• Programming Mode.

The practical use and operation within each specific category will 
be discussed in this section. It is assumed that prior sections were 
reviewed and that the operator has a basic understanding of the 
hardware. It is important that the operator have a good grasp of 
the functional use of the operator panel as covered in Section 3. 
This will make movement within each category and between cate-
gories a simple task. This familiarity will quickly put the unsur-
passed capabilities of ATC-900 at the operator’s fingertips.

4.2 Automatic Mode

The Automatic Mode of ATC-900 provides for automatic transfer 
and re-transfer from source to source as dictated by the features 
supplied and their programmed setpoint values. It provides a sum-
mary of ATC-900’s intelligence and supervisory circuits which 
constantly monitor the condition of both Normal and Emergency 
power sources thus providing the required intelligence for transfer 
operations. These circuits, for example, automatically initiate an 
immediate transfer of power when power fails or voltage levels 
drop outside a preset value. Exactly what the ATC-900 will initi-
ate in response to a given system condition depends upon the 
combination of standard and selected optional features.The user 
may program several features and Input/Output functions. 
Optional features are: Closed Transition, Current Metering, and 
Ethernet. Refer to Section 1.4.2
When the preferred source is connected and the automatic trans-
fer switch is operating normally, the status appears in the display 
window. In the event of a power failure, the display automatically 
becomes active, showing the status of timers relative to an alter-
nate source transfer. Once the alternate source becomes avail-
able, the transfer is made consistent with pre-programmed 
features. In a similar manner, transfer back to the preferred source 
is made once the preferred source is again available. System con-
ditions relative to the sources and the load are clearly indicated by 
the LED type mimic bus. 

4.2.1 I/O Functions & Contact Ratings

As described in Section 2, the rear access area provides for 
access to all input connections. The output relay contacts are 
rated for 10 A, 1/3 HP @ 250 Vac. The DC rating is 10 A @24 
Vdc. Each contact input (same for I/O Module) provides a wetted 
24 Vdc at 10 mA. Refer to Figure 2 for a graphical representation 
and position of all input connections. There are two types of I/Os, 
programmable and fixed.  Most I/O are programmable by the user 
at any time.  There are a few that are fixed from the factory. 
These I/O are fixed as the functions they performed are critical or 
defined by factory installed hardware, and should not be repro-
grammed by a user. For example, on switches equipped with ser-
vice entrance, one of the programmable inputs would be 
permanently set to "Go to Neutral". 

The ATC-900 provides for four in and four out programmable 
I/Os. 

Source 1 Auxiliary Close

This input is located on pins 1 and 2 of connector J6 and factory 
wired to the Source 1 breaker (or contactor) auxiliary contact that 
is closed when the Source 1 breaker is closed.

S1 Available

This Form C relay is used to indicate the availability of Source 1. 
The full Form C contact of this relay is implemented with common 
pin 1, normally closed (NC) pin 3, and normally open (NO) pin 2 of 
connector J4. This relay essentially duplicates the Source 1 avail-
able status LED meaning that the setpoint criteria has been met. 
The relay contacts are rated for 10 A, 1/3 HP @ 250 Vac. The DC 
rating is 10 A @24 Vdc.

S2 Available

This Form C relay is used to indicate the availability of Source 2. 
The full Form C contact of this relay is implemented with common 
pin 4, normally closed pin 6, and normally open pin 5 of connector 
J4. This relay essentially duplicates the Source 2 available status 
LED meaning that the setpoint criteria has been met. The relay 
contacts are rated for 10 A, 1/3 HP @ 250 Vac. The DC rating is 
10 A @24 Vdc.

Source 2 Auxiliary Close

This input is located on pins 3 and 4 of connector J6 and wired to 
the Source 2 breaker (or contactor) auxiliary contact that is closed 
when the Source 2 breaker is closed.

S1 Generator

This latched coil relay provides a Form C contact on pins 1(COM), 
2 (NO), 3 (NC) of connector J15. The relay is the generator start 
relay for system configurations employing a generator on the 
input source designated Source 1. The generator start relay con-
tacts are rated for 10 A, 1/3 HP @ 250 Vac. The DC rating is 10 
A @ 24 Vdc with a 150 W maximum load.

S2 Generator

This latched coil relay provides a Form C contact on pins 4 
(COM), 5 (NO), 6 (NC) of connector J15. The relay is the genera-
tor start relay for system configurations employing a generator on 
the input source designated Source 2. The generator start relay 
contacts are rated for 10 A, 1/3 HP @ 250 Vac. The DC rating is 
10 A @ 24 Vdc with a 150 W maximum load.

NOTICE

IT IS IMPORTANT TO REMEMBER THAT ATC-900 CONTINUES TO
PROVIDE PROGRAMMED PROTECTION AND AUTOMATIC OPERA-
TION NO MATTER WHICH MODE THE DEVICE IS IN AT THE TIME IT
IS CALLED UPON TO OPERATE.

NOTICE

THE ATC-900 CONTROLLER MUST BE PROPERLY GROUNDED AT J-
4, PIN 19 FOR PROPER OPERATION..

NOTICE

CERTAIN INPUTS MAY NOT BE OPERATIONAL DEPENDING ON USER
PURCHASED OPTIONS.
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Transfer Operation Connections Output Relays K1, K2, K3, K4

K1, K2, K3, and K4 on J6 pins 5 through 12 are factory wired to 
operate the transfer switch. The relay contacts for each are rated 
for 10 A, 1/3 HP @ 250 Vac. The DC rating is 10 A @24 Vdc.
The K relay outputs are used to control the transfer device. Cer-
tain configurations of power use only the Open K relays. The K 
relays default configuration is:

K1 = S2 Open (Trip)
K2 = S1 Open (Trip)
K3 = S1 Close
K4 = S2 Close

The user should refer to the switch drawings for usage. The relays 
momentarily energize until the ATC-900 senses that the switching 
device has closed or opened (Using AUX-illary contacts) and then 
de-energizes the K relay to the normally open state.

4.2.2 Popular Inputs and Outputs (Programmable I/O)

The following are some popular I/Os that can be programmed. See 
the I/O Table 8 in Section 5.5 and Appendix B for all of the I/O 
Descriptions. A fixed input or output is one that is not user pro-
grammable as it is fixed from the factory.  It is tied to a switch or 
function of a switch that requires that input or output. If more 
than one Programmable Input is set to the same input type, their 
behavior is dependent on what type of input they are set to.  
Some inputs are Normally Closed, like Lockout and Monitor Mode 
– NC, while the rest are Normally Open.  For example, if multiple
inputs are programmed for Lockout, opening any Lockout input 
will cause a Lockout condition, while all Lockout inputs must be 
closed to remove the Lockout condition.  On the other hand, if 
multiple inputs are programmed for Go To Emergency, closing any 
Go to Emergency input will initiate a transfer to the Emergency 
Source, while all Go to Emergency inputs must be open to return 
to the Normal Source.  
Similarly, two or more Programmable Outputs may be set to the 
same output type. This allows multiple output contacts to operate 
based on the same function.

Lockout (Input)

The Lockout contact is closed to enable normal, automatic opera-
tion.  Opening this contact will Inhibit all automatic operation.  
This feature is used when non-automatic control is required.  The 
ATC-900 continues to monitor source status and will accurately 
display status on the controller's mimic bus. After the controller 
has been locked, the user must reset the controller by simultane-
ously pressing the Help and Enter buttons.

Go To Emergency (Input)

When the Go to Emergency contact is closed, a transfer to the 
Emergency Source will be initiated. If the Emergency Source fails 
and the Normal Source is available, the ATC-900 will initiate a 
transfer back to the Normal Source (failsafe).
The Go To Emergency input is only usable when either Source 1 
or Source 2 is preferred. This input will be disabled when the Pre-
ferred Source selection is set to None.
The Emergency Inhibit input takes priority over the Go To Emer-
gency input if both are activated at the same time. In this case, 
the generator will start but a transfer to the Emergency Source 
will be inhibited until the Emergency Inhibit input is de-activated.

Bypass Timers (Input)

This momentary contact will bypass the timer for TDEN, TDNE, 
TDN, TDES, and TDEC. By pushing the Help and Enter buttons on 
the front of the controller (Bypass Timer) at the same time the 
countdown will be set to 0 for the current countdown. The next 
timer will then start. There is also a programmable input that will 
allow the bypass timer to be completed remotely if desired.

Go To Neutral (Input)

A maintained closed contact forces the controller to switch to the 
Neutral position, thereby disconnecting the load from both 
sources.

Manual Re-Transfer (Input)

With manual retransfer enabled, a momentary closure allows the 
ATC-900 to proceed with a re-transfer operation at the operators 
discretion. Should a failure of the emergency source occur while 
waiting for the manual return, the re-transfer proceeds automati-
cally (failsafe). 

Emergency Inhibit (Load Shed) (Input)

This input is enabled when the Emergency Inhibit (36) is enabled. 
The contact is closed for normal operation. Opening this contact 
will activate the Emergency Inhibit input.
If the Emergency Inhibit contact is opened when the load is con-
nected to the Normal Source, no action will be taken if the Normal 
Source is available. If the Normal Source is not available, an imme-
diate transfer to the Neutral position will occur.
If the Emergency Inhibit contact is opened when the load is con-
nected to the Emergency Source, the ATC-900 will transfer the 
load to the Normal Source if it is available. If the Normal Source is 
not available, an immediate transfer to the Neutral position will 
occur if the Emergency Source is available.
The Emergency Inhibit input is only active when either Source 1 or 
Source 2 is preferred. This input is ignored if the Preferred Source 
selection is set to None.
The Emergency Inhibit input takes priority over the Go To Emer-
gency input if both inputs are activated at the same time. In this 
case, the generator will start but a transfer to the Emergency 
Source will be inhibited until the Emergency Inhibit input is de-acti-
vated. If the preferred source is lost during this time, the switch 
will transfer to the Neutral position.

Three Source ATS Control (Primary (output)/Secondary (Input))

The ATC-900 Primary/Secondary (old Master/Slave) controller func-
tionality provides the user with the ability to control a three-source 
system consisting of a utility and two generator sources. In a three-
source system, the Primary ATS controls the engine starting and 
stopping of the Secondary ATS. See Feature list, 90A and 90B for a 
full functionality write-up on page 37.
Note: The Secondary ATS requires the DCT module for a DC 
power input to keep the controller powered or a UPS if desired.
The Primary ATS handles all transfer time delays between the Util-
ity to Generator transfer. The primary is the Generator Start from 
the first ATS.

Bypass Safety Interlock Transfer Inhibited (Input Option 81P)

Whenever the contactor bypass has a safety interlock condition 
such as: a Door Open, a Contactor(s) not locked in, not in auto-
matic, in Monitor Mode, etc, the automatic transfer functionality 
will be inhibited. This input will trigger a warning status that can 
be monitored via communications (Serial or Ethernet) and a flash-
ing banner on the controller's display.
There is also a form C contact block that the user can also use, 
see the switch's instruction booklet. 
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4.3 Switch Type Setpoints

There is a feature that the user can set the SWITCH TYPE 
(Device) by simply changing the setpoint. See Tables 4 and 5 
below .This allows the ATC-900 controller to be completely pro-
grammable by the end user with all options available. It cannot be 
read/changed by MODBUS. The feature types are the following 
and depends on if the switch is an open type or a closed (and 
open) type. See section 5.2 on how to set the switch type.

Table 4. For Open Transition Controllers

Table 5. For Closed Transition Controllers

4.4 Test Mode
The Engine Test is intended to allow periodic system tests. The 
exact test conditions are determined by the programmed set-
points. The operator-selected parameters include setting the 
engine run time and the Test Mode. Refer to Table 7 for test pro-
gramming details.

There are four test modes:
1 No Load Engine Run Test;
2 Load Transfer Engine Test; or
3 External: Select No Load or Load Transfer based on Engine Test 

Mode Select programmable input.
4 Disabled.

IF THE ATS IS UNABLE TO PROCESS A ENGINE TEST REQUEST 
DUE TO THE ATS STATUS, THE REQUEST IS IGNORED.

When the Engine Test pushbutton is pressed, the display will 
prompt the user to input a password (factory set to 0900).  Use 
the arrow keys to enter the password, then press the right arrow 
key to highlight the "Enter Password" icon and press the Enter 
key.

The ATC-900 will display the Time Delay on Engine Starting 
(TDES) timer countdown. Once the TDES countdown reaches 
zero, the ATC-900 Controller will initiate an engine start. The 
engine run duration will be per the Engine Run Test Time setpoint.

If Test Mode is set to "Engine Run", then the switch will start the 
non-preferred generator, but will not initiate a transfer to the non-
preferred source. 

If Test Mode is set to "Load Transfer", then the switch will start 
the non-preferred generator and initiate a transfer to the non-pre-
ferred source once the generator output has reached the specified 
setpoints.

All enabled and programmed time delays will be performed per the 
setpoints during an engine test. The time delays will appear on the 
LCD Display with “countdown to zero” when active. Depending 
on the setpoints and the optional features selected with the ATC-
900 Controller, these can include:

• Time Delay Engine Start (TDES);
• Time Delay Normal to Emergency (TDNE);
• Time Delay Emergency to Normal (TDEN);
• Time Delay for Engine Cooldown (TDEC);
• Time Delay Neutral (TDN);
• Time Delay Normal Disconnect (TDND)*
• Time Delay Normal Reconnect (TDNR)*
• Time Delay Emergency Disconnect (TDED)*
• Time Delay Emergency Reconnect (TDER)*
• Pre-transfer Delay Signal (TD PRE-TRAN).
• Post-transfer Delay Signal (TD POST-TRAN).
* See flowchart example in Appendix C.

All operations are “Failsafe”, meaning they prevent disconnection 
from the only available power source and also force a transfer or 
re-transfer operation to the only available power source. 

During an engine test, if the Engine Test pushbutton is pressed a 
second time before the Engine Test is complete, the Engine Test 
will be terminated. An engine test may also be aborted in the fol-
lowing ways:
1. If the Emergency Source does not become available within 90 

seconds of the ATC-900 providing the engine start command;
2. If, during the TDNE countdown, the Emergency Source goes 

unavailable more than three times (Each time, TDNE will 
restart);

3. If the Emergency Source is powering the load and it goes 
unavailable for more than the TDEF (Time Delay Engine Fail-
ure) setting; and

4. If the Normal source becomes unavailable.

When an engine test is aborted due to an unavailable source 
during TDNE countdown, the Alarm relay will energize, a “TEST 
ABORTED” message will appear on the display, and the event will 
be logged into the Transfer History as “Aborted Test” Aborted.

4.5 USB Interface (Event Status-Setpoints)

Every ATC-900 transfer switch includes a front panel, NEMA 4X 
rated USB port for use in configuring set points or downloading 
event data to a USB flash drive. The USB interface is brought to 
the front of the enclosure to enable flash memory (memory stick) 
to be plugged in to upload or download data such as History Data 
Logging, or Setpoints. The USB interface will only work with 
memory devices and not laptop computers. 

4.5.1 Upload/Download Setpoints via USB

To reduce the time spent on site for commissioning, set points 
can be configured at a PC using the ATC-900 configuration 
software and saved to a USB flash drive to be uploaded to one or 
multiple controllers. Set points are also easily copied from one 
controller to another. See EASE, section 7.1, last paragraph.

SWITCH TYPE TRANSITIONS

Unprogrammed Open Style

2-Position Contactor In-Phase/Open

Breakers with Motor Operator Open/Delayed

Power Breakers In-Phase/Open/Delayed

3-Position Contactor In-Phase/Open/Delayed

Medium Voltage Switch In-Phase/Open/Delayed

Medium Voltage Breaker In-Phase/Open/Delayed

3000 Amp Contactor In-Phase/Open/Delayed

SWITCH TYPE TRANSITIONS

Unprogrammed Closed Style

Power Breakers Closed/In-Phase/Open/Delayed

3-Position Contactor Closed/In-Phase/Open/Delayed

Medium Voltage Switch Closed/In-Phase/Open/Delayed

Medium Voltage Breaker Closed/In-Phase/Open/Delayed

3000 Amp Contactor Closed/In-Phase/Open/Delayed
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4.5.2 Downloading Statistics and Event logs via USB

Downloading statistics and event capture data provides the user 
the ability to more thoroughly analyze high speed capture data 
using a PC, or data can be emailed to Eaton's Technical Support 
Team when off site troubleshooting support is required. Section 
7.1 shows the instructions for downloading event capture data.

4.6 Communications

ATC-900 is a Monitoring Protection and Control Communications 
compatible device. As such, it can be remotely monitored, con-
trolled, and programmed. The ATC-900 is equipped with a Mod-
bus RTU (RS-485 physical layer) communications port as 
standard. This permits it to have the communications option sup-
plied from the factory. A COTS (Commercial Off The Shelf) Ether-
net to Modbus can also be used. There are several options to 
increase security of the Modbus port.
• The Modbus port can be completely deactivated by setting the 

Modbus Configuration setpoint to "disabled". 
• Writes to statistical resets, control functionality, and setpoint 

configuration can be restricted by setting the Modbus Writes 
setpoint to "disabled". Note that setting the date/time via Mod-
bus is not affected by the Modbus Writes setting.

• Setting the date/time through Modbus can be restricted by set-
ting the Time Sync setpoint to any option except "via Modbus". 

4.6.1 Power Distribution Software

The ATC-900 is also compatible with Eaton’s Power Xpert Gate-
way for web-based monitoring, via Modbus TCP/IP, SNMP, or 
BACnetT/IP Protocols. The Power Xpert Gateway can be used to 
consolidate data from many devices, including communications 
ready transfer switch controllers, trip units, and meters, as well as 
other Eaton devices. Certain Versions of the Power Xpert Gate-
way include email event notification and data-logging functional-
ity. Additional features include:
• System/device alarm logging and reporting;
• Time/event historical data logging;
• Data trending;
• Information storage/retrieval by device event;
• Hardware diagnostics;
• Dedicated computer not required;
• Security password protection; and
• Gateway interface for connectivity to other information net-

works.

Section 5: Setpoint Programming and I/O
Programming Using the Color Display

5.1 Introduction

The ATC-900 is fully programmable from the device’s faceplate or 
through the communications port. Users can reprogram setpoints 
as well as other parameters. Up to four optional I/O modules, each 
having four in and four out programmable I/Os can be used with 
the ATC-900.  That is a total of 20 Input and Outputs that can be 
user programmed. Some inputs will require controller setpoints to 
be set to a certain configuration.  See Section 5.6 for some rules 
and more information.

5.2 ATC-900 Set Switch type (Style) Functionality

Switches from the factory using the ATC-900 will be programmed 
according to the switch type, ie. contactor, breaker, etc. This fea-
ture, using individual controllers (not in a switch,) allows the set-
ting of the Style/Switch Type through the front panel or the USB 
Load Setpoint function within certain parameters:
• From the front panel the Switch Type can be changed to any 

type, including unprogrammed, but the open/closed transition 
style cannot be changed.

• From the USB port the Switch Type change has the same 
restriction of not changing open/closed transition style, but has 
the added restriction that the controller must be set to the 
"Unpgrogrammed" type prior to loading setpoints with the new 
Switch Type.  This protects against accidentally loading a set-
point file with an incorrect switch type to a controller that is 
already programmed.  

• Table 6 shows all possible Styles at this time, including the new 
"Unpgrogrammed" types.

Table 6. ATC-900 Style/Switch Type Selections

The style 0 or style 1 is the default on initial power-up of a con-
troller not in a switch.
When the Style/Switch Type is Unprogrammed the controller goes 
into Monitor Mode. To inform the user of this the main screen dis-
plays a warning as shown in Figure 7d.  All buttons will work nor-
mally but the user will not be able to view the main screen's 
source and load voltages until a Switch Style is configured.  It is 
possible that the top banner will display a higher-priority message, 
such as Lockout, (See Section 5.2.1 to program using Password 
0900).

PART# STYLE SWITCH TYPE TRANSITIONS

8160A90G01 0 Unprogrammed Open Style

8160A90G64 1 Unprogrammed Closed Style

2 2-Position Contactor In-Phase/Open

7 Breakers with Motor Operator Open/Delayed

10 Power Breakers In-Phase/Open/Delayed

11 Power Breakers Closed/In-Phase/Open/Delayed

14 3-Position Contactor In-Phase/Open/Delayed

15 3-Position Contactor Closed/In-Phase/Open/Delayed

16 Medium Voltage Switch In-Phase/Open/Delayed

17 Medium Voltage Switch Closed/In-Phase/Open/Delayed

18 Medium Voltage Breaker In-Phase/Open/Delayed

19 Medium Voltage Breaker Closed/In-Phase/Open/Delayed

20 3000 Amp Contactor In-Phase/Open/Delayed

21 3000 Amp Contactor Closed/In-Phase/Open/Delayed
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Figure 7d. ATC-900 Unprogrammed Switch Type Main Screen.

Figure 7e shows the screen for setting the Switch Type.  Once 
selected, the up/down arrow keys cycle through Switch Types 
and Transitions as shown in Table 6.
Changing the Switch Type via USB uses the standard "Load Set-
points" procedure, but as mentioned earlier the Switch Type of 
the controller must be Unprogrammed prior to loading setpoints 
with a new Style/Switch Type

Figure 7e. ATC-900 Style Setup Screen.

5.2.1 Entering and Exiting the Program Mode

Using the left/right arrow keys, navigate to the desired screen 
icon and press the Enter key. The "Change Setpoints" screen will 
require a password to access (factory default is 0900).
Press the Up arrow key to select the first programmable option. 
The up and down arrow keys will navigate through the list. The 
color display is not a touch screen, so all changes will require the 
use of the arrow keys and the enter key.

A. Load Metering

The Load Metering screen presents (Figure 8) the different mea-
surements of the Load. Note that the DCT module is required to 
display Load current, Watts, VAR, VA, and power factor. Other-
wise only voltage measurements will be shown. See Section 2 for 
the DCT Module specifications. 

Figure 8. Load Metering.

B. View Setpoints

This will allow the user to view the:
• System Setups:
• Time Delays;
• Dropouts / Pickups;
• Engine Test / PE; and
• Programmable I/O.

Figure 9. Time Delays.

C. Change Setpoints

The programmable features are grouped in a logical flow for ease 
of programming or users can skip to a specific group for quick 
adjustments.
This will allow the user to set all available setpoints shown in the 
"View Setpoints" screens. Setpoint examples will follow in Sec-
tion 5.4 and Programmable I/O examples will follow in Section 
5.5. A password is required to change setpoints.  The password 
can be changed from the factory default of 0900 by selecting 
"Change Setpoints", navigating to the "Change Password" 
option, and pressing the Enter key.  You will be prompted to enter 
the old and new passwords.  When finished, navigate to the 
"Save" icon and press the Enter key.

D. Historical Data

See Section 7 for Historical and Event displays.

E. System Info

System Information is an area where the switch configuration, 
GO, Serial, and version numbers can be viewed. It also provides 
manual time/date setting if none of the Time Sync options are 
used.

F. USB Menu

See Section 4.5 for USB operation.
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5.3 User Programming

One may view setpoints or change setpoints through the menu 
with the display.  Remembering that the display is not a touch-
screen, the arrow push buttons are used to maneuver the screen. 
Once a new setpoint selection has been made, move to the next 
feature in need of a change. Once all setpoints on that particular 
screen have been made, one must remember to select Save on the 
bottom right row of the menu items and the new setpoints will be 
stored. The full list of menus can be seen in section 3.4.1

5.4 Programmable Features/Setpoints

All ATC-900 programmable features and associated setpoint pos-
sibilities with any required explanations are presented in Table 7. 
As mentioned earlier, when "Change Setpoints" is selected, the 
display will show the following icons:
• System Setups: default screen, 4 total;
• Time Delays
• Dropouts / Pickups
• Engine Test / PE
• Programmable I/O

The System Setpoints screen contains normal voltage/frequency, 
preferred source, CT Ratio, communications, closed or open, and 
several more.  After the initial setting of these system setpoints, 
they usually will not be changed.
The following example explains how to change a time delay. 

Figure 10. Setting Time Delay.

Once the "Change Setpoints" is pressed, and the password is 
entered, four areas of setpoints show up on the bottom of the 
screen.  Using the arrow keys, navigate to the "Time Delay" Icon 
and hit “Enter”. Use the up/down arrow buttons to select a 
desired setpoint and press the Enter key.(see Figure 10). The 
selected setpoint should change from blue to red indicating that it 
is ready to edit. With the up/down arrow buttons, change the 
value and press Enter again after the desired value is reached.  
When all changes are completed on that page, use the arrows to 
select "Save" and then press "Enter" as shown on Figure 11.

NOTICE

CHANGING THE SYSTEM NOMINAL VOLTAGE OR FREQUENCY SET-
POINTS WILL AUTOMATICALLY CHANGE ALL THE PICKUP AND
DROPOUT SETTINGS TO NEW DEFAULT VALUES.

NOTICE

IF NO PUSHBUTTON ACTIVITY IS DETECTED FOR APPROXIMATELY
2 MINUTES WHILE IN THE PROGRAM MODE, THE DISPLAY WILL
REVERT BACK TO THE MAIN MENU. ANY UNSAVED CHANGES WILL
BE LOST.
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Figure 11. Setting Setpoints.

All setpoints, are set in this way.  The display gives the user a 
quick look at not just one setpoint but the whole catagory on one 
screen.  The user can easily go back and forth as needed to estab-
lish the correct settings for the system.
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Table 7. Programmable Features/Setpoints.

OPTION

NUMBER DESCRIPTION RANGE

FACTORY

DEFAULT

General settings

— Set new password 0000–9999 0900

— Nominal frequency 50 or 60 Hz As ordered

— Nominal voltage 120–600V As ordered

— Number of phases 1 or 3 As ordered

— Number of generators 0, 1 or 2 1

— Preferred source Source 1, Source 2, External*or 
None

Source 1

— PT ratio 2:1–500:1 As ordered

— CT ratio 200–5000 —

— Daylight Saving Time On or Off 1

— Operating mode Stand-alone/Primary or Second-
ary*

Primary

— Phase sequence check ABC, CBA or Off Off

— Commitment to transfer in TDNE Yes or No No

— Manual retransfer Auto, Manual* or External * Auto

Modbus Configuration Enabled/Disabled Enabled

— Modbus address 1–247 1

— Modbus baud rate 0 = 9600, 1, Even 0

1 = 9600, 1, Odd —

 2 = 9600, 2, None —

 3 = 9600, 1, None —

 4 = 19,200, 1, Even —

 5 = 19,200, 1, Odd —

 6 = 19,200, 2, None —

 7 = 19,200, 1, None —

— Modbus Writes Enabled/Disabled Enabled

— Time Sync  Off, w PLC, w Meter , via Modbus Off

Transition settings

—  Unprogrammed  Standalone Open or 
Closed 

47 Closed transition

Closed transition Disabled, On to Alarm, On to Open As ordered

Closed voltage difference 1–5% 2%

Closed frequency difference 0.0–0.3 Hz 0.3

32f/32d Open—in-phase transition

In-phase Disabled, On to Alarm, On to Open As ordered

In-phase frequency difference 0.0–3.0 Hz 1.0

— Synchronization timer 1–60 minutes 5

32a/32d Open—delayed transition

Time delay neutral 0-10 Minutes 0

Load voltage decay 2–30% of nominal voltage 6%

Time delays

1a Time delay normal to emergency 0–9999 seconds 0:00

3a Time delay emergency to normal 0–9999 seconds 5:00

35A Time delay pre-transfer 0–120 seconds 0:01

1C Time Delay Normal Disconnect 1-10 sec 0

1D Time Delay Normal Reconnect 0-60 sec 0

3C Time Delay Emergency
Disconnect

0-10 sec 0

3D Time Delay Emergency Recon-
nect

0-60 sec 0

35C Time delay post-transfer 0–120 seconds 0:10

Table 7 is continued in column 2 of this page

2A Time delay engine 1 start 259 Minutes ** 0:03

— Time delay engine 2 start 259 Minutes ** 0:03

4A Time delay engine cool-off 0–9999 seconds 5:00

7A Time delay engine fail timer 0–60 seconds 0:06

— Unbalance/phase loss time delay 0–30 seconds 0:20

** Any TDES value above two minutes, with no power on the controller, will start the genera-
tor (fail-safe) after two minutes.

Source settings (Both sources have the same ranges and defaults)

26/5-J 
 

Source 1/2 undervoltage dropout 70–97% of nominal 80% 

Source 1/2 undervoltage pickup (dropout + 2%) 
to 99% of nominal 

90% 

26/5-K
 

Source 1/2 overvoltage dropout 105–120% of nominal 
(0 = disabled) 

115% 

Source 1/2 overvoltage pickup 103% of nominal to 
(dropout - 2%) (0 = disabled) 

110% 

26/5-J,K Source 1/2 underfrequency drop-
out 

90–97% of nominal 
(0 = disabled) 

94% 

96%Source 1/2 underfrequency pickup (dropout + 1 Hz) to 99% 
of nominal (0 = disabled) 

26/5-N Source 1/2 overfrequency dropout 103–110% (0 = disabled) 106% 
104%Source 1/2 overfrequency pickup 101% to (dropout - 1 Hz) 

(0 = disabled) 

26/5-L Source 1/2 percent for unbalanced 
voltage dropout 

5–20% neg./pos. sequence voltage 
V2/V1 (0 = disabled) 

12% 

Source 1/2 percent for unbalanced 
voltage pickup 

3% to (dropout - 2%) 
(0 = disabled) 

10% 

26/5-M Source 1/2 voltage phase loss 
dropout

20-60% V2/V1 (0 = disabled) 40%

Source 1/2 voltage phase loss 
pickup

18% to (dropout - 2%) (0 = dis-
abled)

30%

- Load current unbalance dropout 5-60% neg./pos. sequence current 
I2/I1 (0 = disabled)

0

- Load current unbalance pickup 3% to (dropout - 2%) (0 = disabled) 0

- Load current unbalance enable 
threshold

1-100% of rated current 0%

Engine test/plant exerciser (PE1 and PE2 are independently programmable) 

6B Engine test pushbutton on panel 
Load 
transfer 
30 minutes

Test mode No load, load transfer, external*, 
disabled 

Engine run test time 0–600 minutes 

23M PE time delay normal to emergency 0–9999 seconds 00:02 

PE time delay emergency to normal 0–9999 seconds 00:02 

PE time delay engine cooldown 0–9999 seconds 5 minutes 

PE1/PE2 test mode No load, load transfer, external*, 
disabled 

Disabled 

PE1/PE2 run time 0–600 minutes 30 minutes 

PE1/PE2 schedule Off, daily, 7-day, 14-day, 28-day or 
calendar date (up to 12 user-speci-
fied dates) 

PE1/PE2 calendar date Month: 1–12; Day: 1–31 

PE1/PE2 day of week 1 Sunday, 2 Monday, 3 Tuesday, 4 
Wednesday, 5 Thursday, 6 Friday or 
7 Saturday 

PE1/PE2 plant start time HH:MM AM/PM 

* Requires the associated programmable input to be configured/connected.
For more information visit: www.eaton.com IB140012EN



Instructional Booklet
Effective: March 2021 Page 23

Operation and Maintenance Manual,
Automatic Transfer Switch Controller, ATC-900
5.5 Programming I/Os

The ATC-900 has four inputs and four outputs that are program-
mable I/Os. The outputs are Form C types and easily assessable. 
Depending on the switch types, the I/Os are wired out to the ter-
minal blocks that are easily assessable.  If they are not wired out 
to terminal blocks, the controller will contain the necessary plugs 
to tap into easily. The terminal blocks also have engine start (Gen 
Start) and S1/S2 availability wired. If more I/Os are required, the 
use of an I/O module is required as shown in Section 2.5.2. Up to 
four I/O modules can be used which will give 20 programmable 
I/O. In most cases, the controller itself or the controller with one I/
O module should be enough. The I/O module can also be added on 
in the field if the application calls out for more I/Os. 
The following are the programmable Inputs and Outputs of the 
controller. See Appendix B for a description of the available I/Os.

Programmable Inputs

• Remote Engine Test
• Bypass Timers
• Preferred Source Selector 
• Go to Emergency (S2) 
• ATS on Bypass
• Manual Retransfer
• Enable Manual Retransfer
• Load Shed - S2 Inhibit
• Go to Neutral Position (not SE Rated)
• Lockout
• Monitor Mode (NC or NO)
• Secondary Input 
• Disable (Default settings)

• Bypass Safety Interlock Transfer Inhibited Fault Alarm

• Closed Transition Inhibit

• Engine Test Mode Select

Programmable Outputs (Form C)

• Normal (S1) Source Available
• Emergency (S2) Source Available
• Normal (S1) Source Position
• Emergency (S2) Source Position
• Pretransfer Signal Contacts 1
• Post Transfer Signal Contacts 1
• Pre/Post Transfer Signal
• Load Sequencing Contacts (1)
• Load Sequencing Contacts (2)
• Load Sequencing Contacts (3)
• Load Sequencing Contacts (4) 
• Load Sequencing Contacts (5)
• Load Sequencing Contacts (6)
• Load Sequencing Contacts (7)
• Load Sequencing Contacts (8) 
• Load Sequencing Contacts (9)
• Load Sequencing Contacts (10)
• Selective Load Shed 
• General Alarm Indication Contact
• Monitor Mode
• ATS in Test
• Engine Test Aborted
• Cooldown in Process

• Engine Start Contact Status (Gen 1 & 2)
• LOAD SHED - Emergency Inhibit On
• ATS on Bypass
• Load Bank Control
• Remote I/O (Controllable by Modbus)
• Health
• Disable (Default Settings)
• Waiting for Sync
* See descirptions of each I/O in Appendix B

Note: S2 Permit (Input), S2 Request (Output), and TDNF (Timer) 
are used on a private switch, please see switch instruction book-
let for information

Outputs (Alarms & Warnings)

Appendix A: Feature Timer List and Status Display Messages in 
the status area at the end of the manual describes the Yellow and 
Red banners on the ATC-900. Any flashing red banners will ener-
gize the programmable output general alarm indication contact. 

Each I/O module uses a CAT V straight cable or better, and are 
strung together to the ATC-900's J11 connector.
Table 8 shows most of the ATC-900's features and the program-
mability of each. There are five categories:
• P     Programmable 
• PF   Programmable Fixed I/O
• O    Optional
• OF  Optional Fixed
• S    Standard
In some applications, a certain I/O will be fixed (PF) from the fac-
tory and the user will not be able to change the location of the 
I/O.  An example of this is for Service Entrance.  Service Entrance 
requires the “Go to Neutral” (option 37) input. This is a function 
of the switch so the user will not be able to change which input 
"Go to Neutral" is set to on the ATC-900.   
For the Optional Fixed, an example would be for a Preferred 
Source Selector (10C), which is an external two position switch 
that allows the user to select the preferred source.  Anything with 
an external switch on the door will require that particular I/O to be 
fixed. When any of the I/O is fixed, the color will be black (instead 
of Blue) and it will also show up in the System Info Menu screen.
There are some options that will require an I/O module due to a 
large number of fixed I/O required. There could be several I/Os 
that are associated with an option i.e. Load Sequencing Contacts. 
Some programmed input examples are shown below.  These can 
be easily change by the user.

#1 Input Lockout 81J
#2 Input Go to Neutral (Isolated) 37
#3 Input S2 Inhibit (Load Shed) 36
#4 Input Go to S2 26D
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The I/O's are programmed similar to the setpoint programming. 
The user may view the I/O's programmed by going into the View 
Setpoints area or one can program the I/O, including the I/O Mod-
ule by going into the Change Setpoints Menu.  Figure 12 shows 
the Programmable Inputs screen. Figure 13 shows the Program-
mable Outputs screen. Programming an I/O module is done in the 
same manner. Figure 14 shows the Module's final programming.  
Be sure to press the enter key when you have completed each 
input (or output). “Save” your choices for each Module before 
changing screens, or your settings will be lost.

Figure 12. Setpoints Inputs

Figure 13. Setpoints Outputs

Figure 14. I/O-Module Display Example

When the I/O is "Fixed" the display will show the particular I/O in 
the designated slot.  The display will show a fixed I/O as black 
instead of blue.
Table 8 shows the features and the I/O of the controller. There are 
several more switch features and options not shown in Table 8. 
See Appendix B for more information and definitions. This IB is 
updated during the year but some features may not be shown 
because of the time element of the IB getting published.  Eaton is 
constantly adding in more features to the ATC-900. As men-
tioned, the user will receive all software features except for the 
optional closed transition.The "P" and "S" (programmable, stan-
dard) included in all ATC-900's.The difference is that the "P" 
refers to the I/O programming.  If the switch requires more I/O 
than 4 in or 4 out, an I/O Module will be required. The right col-
umn shows the I/O required for that particular option. 
The fixed I/O is required when a switch on the door may be used 
to enable an option.  An example would be a two position switch 
on the front of the door to enable Load Shed.
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Table 8. ATC-900 Features and I/O (Cont.).
ATC-900 FEATURES

P = Programmable (Internal or I/O),  PF = Prgammable Fixed I/O
O = Optional, OF = Optional Fixed,  S = Standard

CONTACTOR MCCB MAGNUM

ATC9 BIC9 CBC9 CTC9 ATx9 ATV9 CBV9

C2 C3 C5 C/D C/D C3 BIV9 CTV9 I/O

# Timers

1B Time Delay Normal to Emergency (TDNE) Adjustable 0-9999 S S S S S S S S S

2A Time Delay Engine Start (TDES) Adjustable 0 - 259 Minutes S S S S S S S S S

3B Time Delay Emergency to Normal (TDEN) Adjustable 0-9999 Sec S S S S S S S S S

4B Time Delay Engine Cooldown (TDEC) Adjustable 0-9999 S S S S S S S S S

1C Time Delay Normal Disconnect  (TDND)  Adjustable 0-10 Sec S S S S S S S S S

1D Time Delay Normal Reconnect  (TDNR) Adjustable 0-60 Sec S S S S S S S S S

3C Time Delay Emergency Disconnect (TDED) Adjustable 0-10 Sec S S S S S S S S S

3D Time Delay Emergency Reconnect (TDER) Adjustable 0-60 Sec S S S S S S S S S

Emergency (S2) Source Sensing

5H Phase Reversal Protection S S S S S S S S S

5J All Phase Undervoltage/Underfrequency S S S S S S S S S

5K All Phase Overvoltage/Overfrequency S S S S S S S S S

5L All Phase Voltage Unbalance S S S S S S S S S

5M All Phase Voltage Phase Loss) S S S S S S S S S

System or Engine Test

6B Engine Test Pushbutton on Panel S S S S S S S S S

6C Remote Engine Test (INPUT) P P P P P P P P P I

7B Time Delay Engine Fail (TDEF) Adjustable 0 - 60 Sec S S S S S S S S S

Pushbutton Bypass

8E Bypass Timers (can also initiate on front of controller) S S S S S S S S S I

8F Bypass Timers w external push button OF OF OF OF OF OF OF OF OF I

Preferred Source Selector

10A Preferred Source Selector (INPUT) P P P P P P P P P I

10B Utility to Utility or Utility to Generator S S S S S S S S S

10C Preferred Source Selector w/selector switch OF OF OF OF OF OF OF OF OF I

10D Generator to Generator S S S S S S S S S

 Indicating Lights/LEDs

12C Normal (S1)  Source Connected S S S S S S S S S

12D Emergency (S2) Source Connected S S S S S S S S S

12G Normal (S1) Source Available S S S S S S S S S

12H Emergency (S2) Source Available S S S S S S S S S

Source Avail Relay Contacts

14 Normal (S1) Source Available Program Form Cs P P P P P P P P P

14 Emergency (S2) Source Available Program Form Cs P P P P P P P P P

Position Aux Contacts

15 Normal (S1) Source Position Form Cs P P P P P P P P P

15 Emergency (S2) Source Position Form Cs P P P P P P P P P

Metering

18J Integrated Metering (S1, S2, or LOAD Side D (DCT-Module)) O O O O O O O O O

18K  24VDC Input Power for ATC-900 O O O O O O O O O

Plant Exerciser

23M Selectable - Disabled 7, 14, 28, 365 Day interval, 0-600 min, 
   Load/No Load, with Failsafe 2 Exercisers

S S S S S S S S S

23N  Engine Test Mode Select (23P with Switch) P P P P P P P P P I

Normal (S1) Source Sensing

26D Go to Emergency (S2) (INPUT) P P P P P P P P P I
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26E Go to Emergency (S2) Input w/selector Switch OF OF OF OF OF OF OF OF OF I

26H Phase Reversal Protection S S S S S S S S S

26J All Phase Undervoltage/Underfrequency S S S S S S S S S

26K All Phase Overvoltage/Overfrequency S S S S S S S S S

26M All Phase Voltage Phase Loss S S S S S S S S S

26L All Phase Voltage Unbalance S S S S S S S S S

Alternative Transfer Modes of Operation

29E ATS on Bypass - - - P P - - - -

29G Selector Switch for Auto or Non-Auto Operation (Monitor) OF OF OF OF OF OF OF OF OF

29K Manual Retrtansfer (INPUT) P P P P P P P P P I

29J Manual (Pushbutton) Transfer E to N; Automatic N to E (INPUT) OF OF OF OF OF OF OF OF OF I

29L Manual Retransfer On/Off (INPUT) P P P P P P P P P I

29M Manual Retransfer On/Off Input w/selector switch OF OF OF OF OF OF OF OF OF I

Open Transfer Operation Modes

32A Time Delay Neutral Adjustable 0 - 10 min (delayed transition) - P P P - - P P -

32B Load Voltage Decay Adj. 2 - 30 % Nominal Voltage - P P P - - P P -

32C In-Phase Transition Defaults to Load Voltage Decay - - P P - - - P -

32D In-Phase Transition Defaults to Time Delay Neutral - - P P - - - P -

32F In-Phase Transition S - - - - - - - -

35A Pretransfer Signal Contacts Form C (OUTPUT) P P P P P P P P P O

35C Pre/Post Transfer Signal (OUTPUT) P P P P P P P P P O

35D Post Transfer Signal Contacts Form C P P P P P P P P P O

36 Load Shed - S2 Inhibit (INPUT) P P P P P P P P P I

36A Load Shed - S2 Inhibit w Keyed Switch (INPUT) OF OF OF OF OF OF OF OF OF I

37 Go to "Isolated" Position (not SE Rated) (INPUT) - P P P P P P P P I

37A  37A Go to Isolated (SE) (INPUT) PF PF PF I

Load Control Contacts

45A Load Sequencing Contacts (1) (OUTPUT) P P P P P P P P P O

45B Load Sequencing Contacts (2) (OUTPUT) P P P P P P P P P O

45C Load Sequencing Contacts (3) (OUTPUT) P P P P P P P P P O

45D Load Sequencing Contacts (4) (OUTPUT) P P P P P P P P P O

45E Load Sequencing Contacts (5) (OUTPUT) P P P P P P P P P O

45F Load Sequencing Contacts (6) (OUTPUT) P P P P P P P P P O

45G Load Sequencing Contacts (7) (OUTPUT) P P P P P P P P P O

45H Load Sequencing Contacts (8) (OUTPUT) P P P P P P P P P O

45I Load Sequencing Contacts (9) (OUTPUT) P P P P P P P P P O

45J Load Sequencing Contacts (10) (OUTPUT) P P P P P P P P P O

45L Selective Load Shed (Assign up to 20 Contacts) P P P P P P P P P O

Closed Transition Operational Modes

47C Closed /In-Phase Transition default to Load Voltage Decay - - - - O O - - O

47D Closed Transition - - - - O O - - O

47E Closed/In-Phase Transition default to Time Delay Neutral - - - - O O - - O

47F Closed Transition to Load Voltage Decay - - - - O O - - O

47G Closed Transition Time Delay Neutral - - - - O O - - O

Communications

48F MODBUS Communication S S S S S S S S S

48G Ethernet TCP/IP O O O O O O O O O

Table 8. ATC-900 Features and I/O (Cont.).
ATC-900 FEATURES

P = Programmable (Internal or I/O),  PF = Prgammable Fixed I/O
O = Optional, OF = Optional Fixed,  S = Standard

CONTACTOR MCCB MAGNUM

ATC9 BIC9 CBC9 CTC9 ATx9 ATV9 CBV9

C2 C3 C5 C/D C/D C3 BIV9 CTV9 I/O
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5.6 Programming Setpoints for Inputs (Rules)

There are some rules to follow when particular Inputs are pro-
grammed.  
1. In the setpoints, Time Delay Neutral (TDN) must be set to 

"n/a" when using "Load Decay." Conversely, "Load Decay" 
must be set to "n/a" if "TDN" is being used.

2. The voltage unbalance protection can be disabled by the user 
simply by setting them to "0". 

3. With the Input of the controller programmed to the following 
inputs, associated setpoints will also be required to be appro-
priately set.

48M1 I/O Module (1) O O O O O O O O O O

48M2 I/O Module (2) O O O O O O O O O O

48M3 I/O Module (3) O O O O O O O O O O

48M4 I/O Module (4) O O O O O O O O O O

48U USB Port for Memory Stick S S S S S S S S S

Programmable Outputs

80B Input Terminal Blocks 0 0 0 S S 0* 0* S S

80C Output Terminal Blocks 0 0 0 S S O O S S

81A General Alarm Indication Contact (OUTPUT) P P P P P P P P P O

81B Monitor Mode (OUTPUT) P P P P P P P P P O

81C ATS in Test (OUTPUT) P P P P P P P P P O

81D Engine Test Aborted (OUTPUT) P P P P P P P P P O

81E Cooldown in Process (OUTPUT) P P P P P P P P P O

81F Engine Start Contact Status Gen 1 & Gen 2 (OUTPUT) P P P P P P P P P O

81G LOAD SHED - S2 Inhibit On (OUTPUT) P P P P P P P P P O

81GL LOAD SHED - S2 Inhibit On w/white indicating light OF OF OF OF OF OF OF OF OF O

81H ATS on Bypass (OUTPUT) P P P P P P P P P O

Only one type NO or NC may be programmed per system.

81J Lockout PF PF PF PF PF PF PF PF PF I

81K Monitor Mode (NC or NO) P P P P P P P P P I

81N Health P P P P P P P P P 0

81P  BP Safety Interlock Alarm (Unit will not transfer) P P P P P P P P P I

81R Waiting for Sync P P P P P P P P P 0

81S Closed Transition Inhibit (81T with Switch) P P P P P P P P P I

Three Source ATS Control (Primary/Secondary)

90A Primary Control Gen 2 Start Status (OUTPUT) P P P P P P P P P O

90B Secondary Input (INPUT) P P P P P P P P P I

* Contactor D & E Wallmount and D & E frame Closed Transition have Input Terminals Blocks with S2 Engine Start.

Table 8. ATC-900 Features and I/O (Cont.).
ATC-900 FEATURES

P = Programmable (Internal or I/O),  PF = Prgammable Fixed I/O
O = Optional, OF = Optional Fixed,  S = Standard

CONTACTOR MCCB MAGNUM

ATC9 BIC9 CBC9 CTC9 ATx9 ATV9 CBV9

C2 C3 C5 C/D C/D C3 BIV9 CTV9 I/O

INPUT SETPOINT(S)

Manual Retransfer Manual Retransfer, Preferred Source

Enable Manual Retransfer Manual Retransfer

Preferred Source Selector Preferred Source

Emergency Inhibit Preferred Source

Go to Emergency Preferred Source

Secondary Operating Mode, # of Generators, Preferred Source

Engine Test Mode Select Engine/PE Test Mode 
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Section 6: Troubleshooting and Maintenance

6.1 Level of Repair

This manual is written with the assumption that only transfer 
switch system troubleshooting will be performed. If the cause of 
malfunction is traced to an ATC-900, the malfunctioning unit 
should be returned to Eaton for a replacement.

ATC-900 Generic Part Numbers:

ATC-900 Eaton Open Transition 8160A90G01

ATC-900 Eaton Closed Transition 8160A90G64

DCT Module part number 70C1778G01

I/O module part number 70C1776G01

6.2 ATC-900 Device Troubleshooting

The Troubleshooting Guide (Table 9) is intended for service per-
sonnel to identify whether a problem being observed is external or 
internal to the unit. For assistance with this determination, con-
tact Eaton. If a problem is identified to be external to ATC-900, 
proceed to Section 6.3 and continue troubleshooting.

In a mission critical application, failure to transfer to the back-up 
power power system requires quick and decisive action.  The 
ATC-900 provides users with data to help quickly identify the root 
cause of the issue and minimize system downtime.  Historical 
Data, Event Details, and Hi-Speed Capture allows one to diagnose 
the problem quickly and accurately.  Please refer to Section 7 (His-
torical and Event Display) for displaying the information. The infor-
mation can also be downloaded using a memory stick (USB port) 
and put on a Windows PC for viewing in Microsoft Excel.

If a red fault message is flashing on top of the display and the
cause of the fault is resolved, simply press "Help" and then
"Enter" and the message will be removed.

Power Isolation Requirements: Control power for Source 1, J7-
1,2 must be electrically isolated from control power for Source 2,
J7-3,4. Similar for accessory I/O Module on J1-1,2 and J1-3,4
for S1 and S2 respectively.

Table 9. Troubleshooting Guide.

For ATS assistance, call Eaton Care at:

877-386-2273

NOTICE

DURING CONVERSATIONS WITH EATON CONCERNING TROUBLE-
SHOOTING OR PRODUCT RETURN, THE CUSTOMER MAY BE ASKED
FOR INFORMATION PERTAINING TO THE SOFTWARE VERSION AND
OPTIONS INCLUDED IN THE SPECIFIC UNIT. THE SYSTEM INFO
SCREEN HAS THE DATA REQUIRED FOR THE CONTROLLER. IF THE
CONTROLLER IS NOT FUNCTIONAL USE THE LABEL ON THE BACK
OF THE UNIT.

SYMPTOM PROBABLE CAUSE POSSIBLE SOLUTION(S)

All front panel indicator LED’s are off. Control power is deficient or absent.
ATC-900 is malfunctioning.

Verify that control power is connected at J7 and that it is within specifications.
Replace the unit.

Automatic LED is not blinking. Control power is deficient or absent.
Stuck waiting for Neutral position
ATC-900 is malfunctioning

Verify that control power is connected at J7 and that it is within specifications.
Mechanical problem; No inputfrom limit switch.
Replace the unit.

One or more voltage phases read incorrectly. Incorrect wiring.
ATC-900 is malfunctioning.

Verify voltage with multimeter. Check wiring.
Replace the unit.

Front panel pushbuttons do not work. Bad connection inside ATC-900. Replace the unit.

Unit did not accept new setpoints via front 
panel.

Operator error. Make sure "Enter" is pressed when completed.
No pushbuttons pressed for 2.5 minutes.

See Section 5 for rules on programming setpoints.
Avoid intervals of 2.5 minutes of inactivity with pushbuttons when changing set-
points.

Voltage dropout and pickup setpoints are dif-
ferent than what was programmed.

Adjusted nominal voltage setpoint. Re-adjust all dropout and pickup setpoints to default values.

Frequency dropout and pickup setpoints are 
different than what was programmed.

Adjusted nominal frequency setpoints. Re-adjust all dropout and pickup setpoints to default values.

Changed undervoltage, overvoltage, underfre-
quency, or overfrequency dropout setpoint 
and the pickup setpoint changed also. 

Pickup upper or lower limit ranges are dependent upon dropout 
setpoints. To prevent misapplication, they are automatically 
adjusted when overlapping occurs.

Source 1 or Source 2 is not available when it 
should be.

Voltage and/or frequency is not within setpoint values. Verify voltage and/or frequency with multi-meter. 
Check programmed setpoint values.

Source 1 or Source 2 is not shown connected 
when it should be.

No input from S1 or S2 aux contacts.
ATC-900 is malfunctioning.

Verify contact closure at desired control input on J4.
Replace the unit.

Engine fails to start after TDES times out. S1 or S2 Generator start relay contacts not closed.
Incorrect wiring at generator.

Replace the unit.
Check engine wiring/maintenance.

Engine starts at 2 minutes with TDES set over 
2 Minutes.

Any TDES value above two minutes, with no power on the con-
troller, will start the generator (fail-safe) after two minutes.

Power Controller with UPS or 24VDC (using DCT).

Engine fails to turn off after TDEC times out. S1 or S2 Generator start relay contacts not open.
Incorrect wiring at generator.
Connected LED not lit for either source.

Replace the unit.
Check engine wiring.
Verify contact closure at desired control input on J4. Replace the unit.

Unit will not perform an Engine Test. Incorrect password after Test button was pushed 
Engine Test setpoint is set to Disabled.
Number of Generators setpoint is set to 0.

Re-enter correct password. The factory password is 0900
Re-program Engine Test setpoint.
Re-program Number of Generators setpoint.

Switch does not perform correctly Assure correct Switch Type is programmed in the ATC-900 con-
troller

In the System menu screen 4 of 4, program the correct user switch. See section 
4.3
For more information visit: www.eaton.com IB140012EN
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6.3 General Switch Problem Solving

This section explains basic troubleshooting for Transfer Switches. 
The particular switch instruction booklet should be used to trou-
bleshoot. A basic problem solving effort is the first step to take 
prior to calling for assistance.  Frequently, the effort will success-
fully address most problems encountered.  The problem solving 
procedure is presented in the following sections as observed Prob-
lem Symptoms and one or more possible Solution Steps.  All of 
the steps presented may not apply to all transfer switches, 

depending upon the logic.  Remember, only qualified individuals
familiar with the transfer switch equipment and the system in
which it is applied should attempt these problem solving proce-
dures.

If a problem persists after having completed the problem solving 
procedure, contact an Eaton representative for further assistance.  
When calling for assistance, the following is the minimum infor-
mation required to properly address the need:
Note: If a message is flashing on top of the display and the fault is 
removed, simply press "Help" and then "Enter" and the message will be 
removed.

1. General Order Number (GO#) of transfer switch, plus related 
Item Number;

2. Catalog Number of transfer switch;

3. Actual location of transfer switch (type of facility, address, 
etc.);

4. Style number of the controller;

5. Company, name and position of individual representing com-
pany;

6. Basic description of situation as it exists; and

7. Any results of problem solving steps taken and/or readings 
taken from the events and summaries.

Table 9. Troubleshooting Guide (Cont.).

SYMPTOM PROBABLE CAUSE POSSIBLE SOLUTION(S)

BP status lamp is on or blinking. Lamps need to be off when both BP contactors are racked in. Rack contactor(s) in

Plant exerciser (PE) failed to exercise.
Incorrect date or time setting. 
Incorrect setpoint programmed for PE day and/or time.
Generator voltage and/or frequency did not become available 
within 30 seconds of engine starting.

Verify real time settings for Time/Date.
Re-program PE day and/or time setpoint.
Verify voltage and/or frequency with multi-meter. Check programmed setpoint val-
ues. Check engine maintenance.

Controller Displays "Safety Interlock – Trans-
fer Inhibited"

Bypass contactor Door(s) is open (red lamp is blinking), Contac-
tor(s) is not locked in (Statis lamp is on), Monitor Mode (Unit is in 
manual mode).

Close the door(s), assure contactor(s) is locked in, turn top user switch to auto-
matic. 

Unit displays “Lockout.” No contact closure at Lockout programmed input. Verify Lockout input circuit is closed.

Unit displays “INHIBIT”. No contact closure at Emergency Inhibit programmed Input. Check Emergency Inhibit Wiring.

Red Door lamp Flashing. Close and latch doors. For the contactor bypass, the door(s) is open and will cause the switch to not be in 
automatic.

Unit displays an S1 open or close error. Source 1 circuit did not open when it was commanded to open.
Source 1 circuit did not close when it was commanded to close.
S1 Aux Close contacts did not open when Source 1 opened.
S1 Aux Close contacts did not close when Source 1 closed.

Check Source 1 circuit trip wiring. Press "Help" then "Enter" push-buttons to clear 
message. 
Check Source 1 circuit wiring. Press "Help" then "Enter" push-buttons to clear 
message. 
Check S1 Aux Close control input wiring on on J6-1,2. Press "Help" then "Enter" 
push-buttons to clear message. 
Check S1 Aux Close control input wiring on on J6-3,4. Press "Help" then "Enter" 
push-buttons to clear message. 

Unit displays an S2 open or close error. Source 2 circuit did not open when it was commanded to open.
Source 2 circuit did not close when it was commanded to close.
S2 Aux Close contacts did not open when Source 2 opened.
S2 Aux Close contacts did not close when Source 2 closed.

Check Source 2 circuit trip wiring. Press "help" then "enter" push-buttons to clear 
message. 
Check Source 2 circuit wiring. Press "help" then "enter" push-buttons to clear 
message. 
Check S2 Aux Close control input wiring on J6-1,2. Press "help" then "enter" 
push-buttons to clear message. 
Check S2 Aux Close control input wiring on J6-3,4. Press "help" then "enter" 
push-buttons to clear message. 

NOTICE

WHILE PERFORMING TESTING, IF AN UNDESIRED OR UNDOCU-
MENTED RESULT OCCURS, FIRST CONTACT THE LOCAL GENSET
DEALER. IF THE RESULT IS NOT CORRECTED, CONTACT THE
EATON ATS TECHNICAL SUPPORT AT 1-877-386-2273.

DANGER

HAZARDOUS VOLTAGES IN AND AROUND TRANSFER SWITCH
EQUIPMENT DURING THE PROBLEM SOLVING PROCESS CAN
CAUSE PERSONAL INJURY AND/OR DEATH. AVOID CONTACT
WITH ANY VOLTAGE SOURCE WHILE PROBLEM SOLVING. USE
LOCK-OUT TECHNIQUES TO ASSURE POWER IS REMOVED.

WARNING

ONLY PROPERLY TRAINED PERSONNEL FAMILIAR WITH THE
TRANSFER SWITCH EQUIPMENT AND ITS ASSOCIATED EQUIP-
MENT SHOULD BE PERMITTED TO PERFORM THE PROBLEM SOLV-
ING FUNCTION. SPECIFICALLY, ONLY PERSONS CLASSIFIED AS
QUALIFIED UNDER FAILURE, TO UTILIZE QUALIFIED PERSONNEL
(UNDER NFPA 70E) SHOULD WORK ON EQUIPMENT. IF NOT, IT
COULD RESULT IN PERSONNEL INJURY AND/OR DEATH.
IB140012EN For more information visit: www.eaton.com
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6.3.1 Transfer Switch Appears Inoperative

Step 1: Verify that all plugs and sockets are properly intercon-
nected.

Step 2: If the source available LED is not on or the display shows 
the wrong voltage, make sure the controller setpoints 
match the system voltage. Verify that the correct system 
voltage is at the switch.

Step 3: Verify that the voltage selection plug on the transformer 
is in the proper position to match the system voltage.

Step 4: Look for any obviously burned components.  Determine 
the cause and rectify, if possible.  Replace defective com-
ponents after the cause is determined.

Step 5: Is switch closed on source 1? Verify whether or not the 
system voltage now appears on the load terminals.

If YES: Proceed to check logic for problems in respective
 logic instruction book.

If NO:  Check all power connections and the switching
 mechanism. What does the controller show for
 voltages on the main screen? 

6.3.2 Transfer Switch Will Not Automatically Transfer to Normal

Step 1: Is Option 29G installed?  If so, there is a switch on the 
door Labeled Auto Manual  with either push buttons for 
S1 close, Trip, S2 Close or a three position switch with 
the same. The Auto Manual selector-switch must be in 
Auto for it to run with the controller.

Step 2: Is Option 9B installed?  If so, there is a selector switch 
labeled “Maintenance”(or "Monitor Mode" for contactor-
based switches.

If YES:  Verify selector switch is in the “Operate” 
position.

If NO:  Proceed to Step 3.

Step 3: Are the correct line voltage and frequency available at ter-
minals N1, N2, and N3?  Record the readings.

If YES: Proceed to Step 4.

If NO: Check Preferred source.

Step 4: Is the transformer voltage selector plug in the correct 
position?

If YES: Proceed to Step 5.

If NO: Position plug correctly.

Step 5: Check the voltage on transformer NT1 by measuring volt-
age between voting relay KV-1 and GND.  Is the voltage 
measured 120 Vac (+/- 10 volts)?  Record the reading.

If YES:  Proceed to Step 6.

If NO:  Check voltage transformer NT1.

Note: For contactor Bypass type switches, the doors need to be closed and 
latched for Normal Operation

Step 6: Is the Preferred power source available?

If YES:Proceed to Step 8.

If NO: Apply the correct system voltage to Preferred 
Source

connections. or change the setpoints on the 
controller to match the system voltage

Step 7: Is the switch connected to the Non-preferred source?

If YES:Proceed to Step 8.

If NO: Proceed to Step 9.

Step 8: If a problem persists, contact Eaton.

6.3.3 Transfer Switch Will Not Automatically Transfer To the
Non-Preferred Source

Step 1: If the alternate source is a generator, is it running?

If YES: Proceed to Step 2.

If NO: Check the generator.  Check the engine start 
contacts.

Step 2: Is the correct line voltage and frequency available at the 
Non-preferred source terminals?  Record the readings.

If YES: Proceed to Step 3.

If NO: Verify that there is output voltage from the 
generator.

Step 3: Is the voltage selector plug in the correct position?

If YES:  Proceed to Step 4.

If NO:  Position plug correctly.

Step 4: Is the Preferred source available?

If YES: Proceed to Step 5.

If NO: Proceed to Step 6.

Step 5: Is a test Engine Test or Plant Exerciser being run, or is 
the "Go to Emergency" input energized?

If YES: Proceed to step 6.

If NO:  STOP!  The transfer switch should not transfer to 
the Non-preferred source if the preferred source is avail-
able and connected.
For more information visit: www.eaton.com IB140012EN
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Step 6: Make sure that the setpoints are set according to the 
system voltage.

If YES: Proceed to Step 7.

If NO:  .Adjust system voltage setpoints to match sys-
tem voltage and phase.

Step 7: Is the Non-preferred switching device charged?

If YES: Proceed to Step 8.

If NO:  Consult Magnum Breaker troubleshooting manual 
on how to charge the breaker before proceeding.

Step 8: Is the Preferred switching device OPEN?

If YES: Proceed to Step 10.

If NO:  Proceed to Step 9.

Step 9: If this is a Magnum, measure the voltage between termi-
nals B10 and B11 on the Preferred switching device 
(shunt trip). Is the voltage measured 120 Vac (+/- 10 
volts)?  Record the reading.

If YES: Refer to the Magnum Breaker maintenance 
manual IB#2C12060 and check the shunt trip
Preferred switch.

If NO: Check the wiring to B10 and B11.

Step 10: If this is a Magnum measure the voltage between termi-
nals B12 and B13 on the Non-preferred switching device 
(spring release coil). Is the voltage measured 120 Vac 
(+/- 10 volts)?  Record the reading.

If YES: Refer to the Magnum Breaker maintenance 
manual IB#2C12060 and check the spring
release coil Non-preferred switching device.

If NO: Check the wiring to B12 and B13.

Step 11: If a problem persists, contact Eaton.

Note: After 10 minutes of inactivity, the display will go to a dim 
state.  Pressing any button will restore the display to its normal 
brightness. 

6.4 Replacement

Follow these steps to replace the ATC-900.
Step 1: Turn off control power at the main disconnect or isola-

tion switch of the control power supply and lock it out to 
guard against other personnel accidentally turning it on.

Step 2: Verify that all “foreign” power sources wired to the ATS 
Switch are de-energized. These may also be present on 
some of the terminal blocks. 

Step 3: Before disconnecting any wires from the unit, make sure 
they are individually identified to ensure reconnection 
can be correctly performed. Taking a picture may help 
with re-connections.

Step 4: Disconnect all plugs and connectors going to the ATC-
900.

Step 5: Remove the 6 mounting screws holding the unit against 
the door or panel. These are accessed from the rear of 
the unit.

Step 6: Set the screws aside for later use.

Step 7: Mount the replacement unit. 

Step 8: Secure the ATC-900 to the panel with the 6 mounting 
screws.

Step 9: Re-connect all plugs and connectors to their proper 
socket on the ATC-900. Make certain that each plug is 
securely seated.

Step 10: Clear out all personnel, close all ATS panels, remove any 
lockouts, and restore control power. Ensure all setpoints 
are correct. 

6.5 Maintenance and Care

The ATC-900 is designed to be a self contained and maintenance 
free unit. The printed circuit boards are calibrated and conformally 
coated at the factory. They are to be serviced by factory trained 
personnel only.  The front panel including the display can be 
cleaned lightly with a soap and water mixture.

6.6 Firmware Upgrade

If a firmware upgrade is recommended, Eaton tech support will 
provide you with a file download link.  To upgrade the firmware, 
please consult the instructions provided by Eaton tech support or 
included with your firmware upgrade kit. After the USB thumb-
drive is inserted, the last item on the menu will turn blue.  Select 
the firmware file to update.  Read the menus.  It will take about 3 
minutes to update. 
* Ensure that power will not be removed during this upgrade. 
Note: The firmware upgrade is not the same as uploading or 
downloading setpoints or downloading event information.   See 
Section 7.1 for instructions on extracting setpoint and event infor-
mation.

For ATS assistance, call Eaton Care at:

877-386-2273.

CAUTION

SUPPORT THE ATC-900 FROM THE FRONT SIDE WHEN THE
SCREWS ARE LOOSENED OR REMOVED IN STEP 5. WITHOUT SUCH
SUPPORT, THE UNIT COULD FALL AND THE PANEL COULD BE DAM-
AGED.
IB140012EN For more information visit: www.eaton.com
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Section 7: Historical & Event Display

The ATC-900 event and data logging history can be read on the 
ATC-900's display or downloaded to a USB thumb drive. Every 
ATC-900 transfer switch includes a front panel mounted NEMA 
4X rated USB port for use in uploading downloading setpoints and 
event data. Downloading event data provides the ability to more 
thoroughly analyze information using a PC. It also allows data to 
be quickly e-mailed when off site troubleshooting support is 
required.

The information is time-stamped and has detailed resolution.  An 
example of a usage of this timing is with the 10 second rule for 
critical applications.  One could see the events and timing from 
when power was removed to when the switch transferred includ-
ing engine start and source available.

Historical Data

Figure 15. Historical Data Screen

The Historical Data display indicates historical and cumulative 
counter values as follows:
• Source 1 Available
• Source 1 Connected
• Source 1 Engine Run
• Source 2 Available
• Source 2 Connected
• Source 2 Engine Run
• Tier 4 Timer
•· Load Energized
• Number of Transfers

Historical counter resets are date and time stamped events that 
are captured in the event log.

Event Summary

Figure 16. Event Summary Screen

The ATC-900 controller stores a maximum of 500 time-stamped 
events. 

Events include:
1. Actions of the transfer sequence

2. Alarms

3. Changes to the setpoints

4. Changes to the time/date

5. Resetting a historical counter

6. Engine Run test

7. I/O State changes

For event details, the time-stamping resolution is 0.01 seconds

Events Details

Figure 17. Event Summary Detail Screen

Each transfer event can be expanded to view a step-by-step, time 
stamped, sequence of operation. All metered values are also 
logged and can be viewed on the Event Data Screen.
For more information visit: www.eaton.com IB140012EN
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Hi-Speed Capture

Figure 18. Hi Speed Capture Screen

The ATC-900 stores 4 seconds of metered data every 20 mil-sec-
onds or 0.02 seconds for certain events.  The data is captured 2 
seconds before and 2 seconds after the event. If the event is a 
power failure, then the capture is 4 seconds before the power fail-
ure. 
Oscillographic data for 10 events is stored in the controller and 
may be downloaded over USB or displayed graphically on the TFT 
display.  Events include:

1. Source unavailability actions that initiate a transfer sequence 
(undervoltage, overvoltage, etc.)

2. Successful transfers (at the point of breaker/contactor clo-
sure.)

3. Unsuccessful transfers (at the point of breaker/contactor fail-
ure to close or open.) 

7.1 USB Operation

Insert a compatible USB flash drive into the USB port on the front 
panel.  The ATC-900 will not accept a laptop directly hooked up 
to it, only a flash thumb drive (memory stick).  When the USB 
flash drive is recognized, the USB menu icon will turn from gray to 
blue.  Use the arrow keys to navigate to the USB icon and press 
Enter. 
Note: if the USB drive has never been connected to an ATC-900 controller 
before, it will automatically create the required folder structure.)  

From here you can select from the  following options: Main Menu, 
Save Setpoints, Load Setpoints, Save Statistics, Save Events, and 
Save Hi-Speed.  

Main Menu – returns you to the Main Menu.

Save Setpoints – save current controller setpoints onto the USB 
flash drive.

Load Setpoints/Firmware – load setpoints or firmware from files 
on the USB flash drive (USB to Controller).

Save Statistics – saves all statistical controller data to the USB 
flash drive.

Save Events – saves all event data to the USB flash drive.

Save Hi-Speed – saves all high speed capture data to the USB 
flash drive.

To save current controller setpoints, use the arrow keys to navi-
gate to the “Save Setpoints” icon and press Enter.  The screen 
will display “Saving DSP Setpoints.”  Once it has finished, it will 
display “Saved Setpoints to File: STPmmddyy-##.CSV”, where 
mmddyy is the current date, and ## is the numerical id (e.g. 1, 2, 
3, etc.)  If there is not enough free space on the drive, the screen 
will display “Insufficient Memory”.

To load controller setpoints from a setpoint file on your USB flash 
drive, use the arrow keys to navigate to the “Load Setpoints” icon 
and press Enter. The "Load Setpoints" feature will require a pass-
word to access (factory default is 0900). Once the password is 
entered correctly the screen will display a list of all setpoint files 
on the USB flash drive.  Use the up/down arrow keys to highlight 
the desired setpoint file and press Enter.  The controller will save 
a backup of the current setpoints to “STPmmddyy-BAK-##.CSV” 
and display a message confirming that setpoints were success-
fully loaded from the file.  

To save controller statistics (e.g. connected time, available time, 
engine run time, etc.), use arrow keys to navigate to the “Save 
Statistics” icon and press Enter.  The screen will display “Saving 
ATC- Statistics” while the file is being created.  Upon completion, 
the display will show “Saved ATC-900 Statistics to File: HSTm-
mddyy-##.CSV”. 

To save controller events (e.g. transfer events, power up events, 
setpoint changes, etc.), use arrow keys to navigate to the “Save 
Events” icon and press Enter.  The screen will display a percent-
age progress bar while event data is saved to the USB drive.  
When it is complete, it will display “Saved Events to File: EVTm-
mddyy-##.CSV”.

To save high-speed capture data (i.e. time-stamped voltage and 
current data), use arrow keys to navigate to the “Save Hi-Speed” 
icon and press Enter.  The screen will display “Saving High Speed 
Captures” along with a progress bar.  Once complete, it will dis-
play “High Speed Capture Files Saved”.

To access any of your saved files, simply remove the USB flash 
drive and connect it to a USB port on your PC.  Browse to your 
USB drive and locate the “ATC-900” folder.  Inside that folder 
should be three sub-folders: Firmware, History and Setpoint.  All 
setpoint saves and backups will be in the “Setpoint” folder. Firm-
ware Upgrade files must be in the Firmware folder. All Statistics, 
Events, and High-Speed capture files will be in the “History” 
folder.  All files except firmware upgrades are viewable using a 
CSV file viewer such as Microsoft Excel, Notepad, or OpenOffice 
Calc.

A user friendly setpoint program is available free of charge on line
at: www.eaton.com. Download "Eaton ATC-900 Setpoint Editor"
(EASE). This can be loaded on any personnel computer and will 
allow for the user to view the current setpoints and also change 
the setpoints.  Once the setpoints have been saved to the USB 
thumb drive, that drive can be used to set several switches to the 
same settings.
IB140012EN For more information visit: www.eaton.com
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Appendix A: Feature Timer List and Status Display Messages

Feature: Time Delay Normal to Emergency (TD Normal to Emer-
gency)

TDNE delays the transfer to the Non-preferred Source to permit 
stabilization of the Non-preferred power source before the transfer 
is made. This timer will begin the countdown from its setting 
value when the Non-preferred Source becomes available. If the 
Preferred Source should become available during the countdown 
of this timer, the timer will be aborted. Also see feature Commit to 
Transfer During TDNE Timing.

Feature: Time Delay Engine Start (TD Engine Start)

TDES is used where the source is an engine generator. It delays 
initiation of the engine start circuit in order to override momentary 
power outages and/or fluctuations. This timer and the associated 
engine start circuit will operate with or without control power. 
There are two separate start circuits, one for each source when 
applications of two generators are selectedwith Time Delay Engine 
Start (TDES) timer values individually programmable for each. 
When one generator is selected, this timer’s engine start circuit 
will operate on generator 2 for source 2. If the source that is being 
transferred to has a generator and that source is already available, 
the TDES timer will be bypassed.

Feature: Time Delay Emergency to Normal (TD Emergency to Nor-
mal)

TDEN delays the transfer to the Preferred Source to permit stabili-
zation of the Preferred power source before the transfer is made. 
This timer will begin the countdown from its setting value when 
the Preferred Source becomes available. During the countdown of 
this timer, if the Preferred Source should become unavailable, the 
timer will be aborted. If the Preferred Source is available and the 
Non-preferred Source fails while the TDEN timer is counting down, 
the TDEN timer will be bypassed.

Feature: Time Delay Engine Cooldown (TDEC)

TDEC permits the generator to run under a no-load condition after 
a transfer from the generator source has been made. Countdown 
timing begins when the transfer is completed. In applications 
where two generators are selected, the same cool-down is used 
for both.

Feature: Time Delay Normal Disconnect (TDND) &
Time Delay Normal Reconnect (TDNR)

Timer to disconnect from an unavailable source after a user 
defined period of time (TDND) with a range of 0-10 seconds.  It is 
then held off from reconnecting to the same source for a user 
defined period of time (TDNR) with a range of 0-60 seconds. A 
flowchart example is shown in Appendix C.

Feature: Time Delay Emergency Disconnect (TDED) &
Time Delay Emergency Reconnect (TDER)

Timer to disconnect from an unavailable source after a user 
defined period of time (TDED) with a range of 0-10 seconds.  It is 
then held off from reconnecting to the same source for a user 
defined period of time (TDER) with a range of 0-60 seconds. A 
flowchart example is shown in Appendix C.

Feature: System Nominal Frequency (NOMF)

There are only two choices for system nominal frequency of the 
distribution system, 50 or 60 Hertz. The dropout/pickup, underfre-
quency and overfrequency upper and lower setting limits are 
based on the nominal frequency value.

Feature: System Nominal Voltage (NOMV)

This refers to the standard system nominal RMS line to line volt-
age. A wide range (110 to 600) of sensing voltage is available to 
be programmed. The undervoltage and overvoltage dropout/pickup 
setpoint limits are based on the nominal voltage setting.

Feature: Commit to Transfer During TDNE Timing (CTDNE)

This feature provides for selection as to whether or not commit-
ment to transfer is desired when Time Delay Normal to Emergency 
countdown has begun.  If no commitment is chosen and the Pre-
ferred Source returns to availability when the TDNE timer is count-
ing down, the transfer is aborted and the engine generator (if 
applicable) is cooled down.

Feature: Engine Test Mode (TMODE)

This feature provides selection of the type of test that can be initi-
ated by the front panel Engine Test pushbutton. An engine test 
without transferring the load to it, or an engine test with a full 
transfer of the load to the engine, can be chosen. Load testing is 
fail-safe. If the generator fails during testing for any reason, the 
ATC-900 will signal the transfer switch to return to normal. The 
External option requires a programmable input set to Engine Test 
Mode Select and connected to a two position switch. When the 
switch is open no transfer occurs during the engine test,  when 
closed a full transfer of the load occurs during engine test. If the 
disable test mode is chosen, the front panel pushbutton cannot be 
used to initiate a test.

Feature 6B: Test Engine Run

This feature provides selection of the length of time in hours and 
minutes that the ATC-900 will enable the generator contacts 
during an Engine Test that was initiated from the front panel push-
button or for the plant exerciser feature, if applicable. Separate 
run times can be set for each.

Feature 5J:
Undervoltage Monitoring for Source 2

This feature constantly monitors Source 2 for an undervoltage 
condition. When the Source 2 voltage drops to a value equal to or 
below the undervoltage dropout setting, the source will become 
unavailable. The source’s voltage will then have to rise to a value 
that is equal to or above the pickup setting to become available 
again.

Underfrequency Monitoring for Source 2

This feature constantly monitors Source 2 for an underfrequency 
condition. When the Source 2 frequency drops to a value equal to 
or below the underfrequency dropout setting, the source will 
become unavailable. The source’s frequency will then have to rise 
to a value that is equal to or above the pickup setting to become 
available again. This can be disabled in the setpoint settings under 
menu 2 in the Setpoints Dropouts/Pickups.

CAUTION

CHANGING THE SYSTEM NOMINAL VOLTAGE OR FREQUENCY SET-
POINTS WILL CAUSE PICKUP AND DROPOUT SETPOINTS TO
CHANGE AUTOMATICALLY TO NEW DEFAULT VALUES.
For more information visit: www.eaton.com IB140012EN
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Feature 5K:
Overvoltage Monitoring for Source 2

This feature constantly monitors Source 2 for an overvoltage con-
dition. When the Source 2 voltage rises to a value equal to or 
above the overvoltage dropout setting, the source will become 
unavailable. The source’s voltage will then have to drop to a value 
that is equal to or below the pickup setting to become available 
again. This can be disabled in the setpoint settings under menu 1 
in the Setpoints Dropouts/Pickups.

Overfrequency Monitoring for Source 2

This feature constantly monitors Source 2 for an overfrequency 
condition. When the Source 2 frequency rises to a value equal to 
or above the overfrequency dropout setting, the source will 
become unavailable. The source’s frequency will then have to 
drop to a value that is equal to or below the pickup setting to 
become available again. This can be disabled in the setpoint set-
tings under menu 2 in the Setpoints Dropouts/Pickups.

Feature 5L:
Voltage Unbalance Monitoring for Source 2

This feature constantly monitors Source 2 for a voltage unbalance 
condition using symmetrical components calculations. When the 
ratio of negative sequence to positive sequence voltage (V2/V1) 
exceeds the unbalance dropout setting the Unbalance/Phase Loss 
time delay starts counting.  If the timer expires before the unbal-
ance is resolved the source will become unavailable.  The unbal-
ance must drop to a value that is below the pickup setting to stop 
the timer or to become available after the timer expires.  This can 
be disabled in the setpoint settings under menu 3 in the Setpoints 
Dropouts/Pickups.

Feature 5M: Voltage Phase Loss for Source 2

This feature constantly monitors Source 2 for a phase loss condi-
tion using symmetrical components voltage calculations. When 
the ratio of negative sequence to positive sequence voltage (V2/
V1) exceeds the phase loss dropout setting the Unbalance/Phase 
Loss time delay starts counting.  If the timer expires before the 
phase loss is resolved the source will become unavailable.  The 
phase loss must drop to a value that is below the pickup setting 
to stop the timer or to become available after the timer expires.  
This can be disabled in the setpoint settings under menu 3 in the 
Setpoints Dropouts/Pickups.

Feature 7B: Time Delay Engine Fail

TDEF (0 to 60 seconds) is used where at least one source is an 
engine generator, TDEF will delay an available source from being 
declared unavailable in order to override momentary generator 
fluctuations. This time delay is only implemented when the load is 
connected to a generator source. TDEF is not displayed when the 
number of generators is zero. TDEF is used for both generators in 
the Dual Generator mode.

Feature 8C/8D: Transfer Time Delay Bypass

This feature allows a pushbutton input to be used to bypass the 
timer for standard feature (TDNE) or standard feature (TDEN) indi-
vidually, or both simultaneously. This pushbutton is on the front 
of the controller (pushing "Enter" and "Help" at the same time.  
One could also wire in a pushbutton remote switch to any of the 
Inputs to do the same function. This feature is usually used in 
testing when it is not desirable to wait for completion of the tim-
ing sequence.

Feature 9B: Maintenance Mode (Monitor Mode)

This is a two position switch that is labeled Maintenance Mode for 
breakers, power breakers (MG) and Monitor Mode for contractors.  
This will place the controller in Monitor Mode and no transfers will 
occur and the controller will continue to monitor the availability, 
connected state, and voltages. 

Feature 9C Monitor

This is a two position switch that will place the controller into 
Monitor.  It will use one of the inputs of the controller and is used 
for contactors.  When used, no transfers will occur and the con-
troller will continue to monitor the availability, connected state, 
and voltages.

Feature 10A: Preferred Source Selection

This feature permits the selection of either source (1, 2 or None, 
or External) as the Preferred (or Normal) Source. The Normal 
Source is the source that the switch always looks to for availabil-
ity so that it can transfer to it. When two generators are selected 
and the switch has transferred to the Emergency Source, the 
ATC-900 will constantly be waiting and attempting to start the 
generator on the Preferred Source so that it may return to it. If 
NONE is chosen, the Preferred Source or the Normal Source will 
be the source that is presently attached to the load. This can be 
changed in the controller setpoints or one may wire up a two posi-
tion switch into one of the programmable inputs (controller set-
point must be set to External).

Feature 15G & 15H

This feature, mainly for contactors, are Source Position Contacts 
(to Terminal Blocks) for Source 1 and Source 2. Up to 10 each 
position contacts for Source 1 and Source 2 may be obtained 
using the outputs of the controller and the I/O Modules if desired. 
15G and 15H are contacts which indicate to the position even if 
power is removed.  For Closed Transition type switches these are 
always available.  For Open type switches, 15G and 15H are an 
option. 

Feature 16: External Overcurrent Protection

When integral overcurrent protection is provided for either one or 
both sources, the need for separate upstream overcurrent protec-
tion (in most instances) is eliminated. With this factory installed 
feature in the ATC-900, further automatic transfer operation is 
locked-out until the appropriate source breaker is reset.  It will 
continue to monitor the voltage availability and the switch posi-
tions.

Feature 16T: Load Current Unbalance Monitoring
(must have option 18J DCT Module)

This feature constantly monitors the load current for an unbalance 
condition using symmetrical components calculations. The current 
unbalance enable threshold is used to avoid spurious unbalance 
detections under light loads.  The unbalance calculations are not 
performed until the average load current exceeds this threshold.  
When the ratio of negative sequence to positive sequence current 
(I2/I1) exceeds the unbalance dropout setting the Unbalance/
Phase Loss time delay starts counting.  If the timer expires before 
the unbalance is resolved the connected source will become 
unavailable.  The unbalance must drop to a value that is below the 
pickup setting to stop the timer or to become available after the 
timer expires.  This can be disabled in the setpoint settings under 
menu 3 in the Setpoints Dropouts/Pickups.
IB140012EN For more information visit: www.eaton.com



Instructional Booklet
Page 36 Effective: March 2021

Operation and Maintenance Manual,
Automatic Transfer Switch Controller, ATC-900
Feature 23: Plant Exerciser

This feature provides for the automatic test operation of the gen-
erator at a pre-selected weekly interval. When the test is running, 
pressing and releasing the Engine Test pushbutton will cancel the 
test. The day of the week, hour, and minute that exercising is 
desired can be programmed into the ATC-900. Up to twelve sepa-
rate month and day combinations can be set. The type of test, 
whether a load transfer or just an engine test, can also be selected 
(see information about External setting in Engine Test Mode). Load 
testing is fail-safe. If the generator fails during testing for any rea-
son, the ATC-900 will signal the transfer switch to return to the 
Preferred source. The ATC-900 is factory shipped with this fea-
ture set to off. 

Feature 26D: Go To Emergency

This feature enables an external contact closure to initiate a trans-
fer from the Preferrd Source to the Non-preferred Source.  If the 
external contact is closed and the Non-preferred Source fails, the 
ATC-900 will transfer the load back to the Preferred Source.

Feature 26J: Undervoltage Monitoring for Source 1

This feature constantly monitors Source 1 for an undervoltage 
condition. When the Source 1 voltage drops to a value equal to or 
below the undervoltage dropout setting, the source will become 
unavailable. The source’s voltage will then have to rise to a value 
that is equal to or above the pickup setting to become available 
again.

Underfrequency Monitoring for Source 1

This feature constantly monitors Source 1 for an underfrequency 
condition. When the Source 1 frequency drops to a value equal to 
or below the underfrequency dropout setting, the source will 
become unavailable. The source’s frequency will then have to rise 
to a value that is equal to or above the pickup setting to become 
available again. This can be disabled in the setpoint settings under 
menu 2 in the Setpoints Dropouts/Pickups.

Feature 26K: Overvoltage Monitoring for Source 1

This feature constantly monitors Source 1 for an overvoltage con-
dition. When the Source 1 voltage rises to a value equal to or 
above the overvoltage dropout setting, the source will become 
unavailable. The source’s voltage will then have to drop to a value 
that is equal to or below the pickup setting to become available 
again. This can be disabled in the setpoint settings under menu 1 
in the Setpoints Dropouts/Pickups.

Overfrequency Monitoring for Source 1

This feature constantly monitors Source 1 for an overfrequency 
condition. When the Source 1 frequency rises to a value equal to 
or above the overfrequency dropout setting, the source will 
become unavailable. The source’s frequency will then have to 
drop to a value that is equal to or below the pickup setting to 
become available again. This can be disabled in the setpoint set-
tings under menu 2 in the Setpoints Dropouts/Pickups.

Feature 26L: Voltage Unbalance Monitoring for Source 1

This feature constantly monitors Source 1 for a voltage unbalance 
condition using symmetrical components calculations. When the 
ratio of negative sequence to positive sequence voltage (V2/V1) 
exceeds the unbalance dropout setting the Unbalance/Phase Loss 
time delay starts counting.  If the timer expires before the unbal-
ance is resolved the source will become unavailable.  The unbal-
ance must drop to a value that is below the pickup setting to stop 
the timer or to become available after the timer expires.  This can 
be disabled in the setpoint settings under menu 3 in the Setpoints 
Dropouts/Pickups.

Feature 26M: Voltage Phase Loss for Source 1

This feature constantly monitors Source 1 for a phase loss condi-
tion using symmetrical components voltage calculations. When 
the ratio of negative sequence to positive sequence voltage (V2/
V1) exceeds the phase loss dropout setting the Unbalance/Phase 
Loss time delay starts counting.  If the timer expires before the 
phase loss is resolved the source will become unavailable.  The 
phase loss must drop to a value that is below the pickup setting to 
stop the timer or to become available after the timer expires.  This 
can be disabled in the setpoint settings under menu 3 in the Set-
points Dropouts/Pickups.

Feature 29J: Manual Retransfer

This feature provides for a selection between an automatic trans-
fer and re-transfer mode or a manual pushbutton re-transfer to 
Normal from the Emergency Source mode. The External option 
requires a programmable input set to Enable Man Retran and con-
nected to a two position switch. When the switch is open auto-
matic re-transfer occurs,  when closed the manual pushbutton re-
transfer is selected.  When either the Manual or External option is 
selected a programmable input set to Man Retransfer and con-
nected to a normally open pushbutton switch is required to initiate 
the retransfer. If this option is not selected the factory default 
selection is automatic.

Feature 32A: Time Delay Neutral

This feature provides a time delay in the transfer switch Neutral 
position when both breakers/contactors are open. This delay takes 
place when the load is transferred in either direction to prevent 
excessive in-rush currents due to out-of-phase switching of large 
motor loads. This feature is not available with the Neutral Load 
Sense Delay (TDNLD) feature.

Feature 32B: Load Voltage Decay

This feature utilizes the load voltage measurements to sense back 
EMF that is generated when the transfer switch is in the Neutral 
position. It provides a delay in transfer in either direction if an 
unacceptable level is sensed as established by a customer pro-
grammed level. The transfer will not take place until the back EMF 
decays below the acceptable programmed level. This feature has a 
separate setting of enabling or disabling the operation. If disabled, 
the transfer switch will not delay in the Neutral position and will 
transfer between the sources as fast as possible. This feature is 
not available with the Time Delay Neutral (TDN) Feature 32A.

Feature 32C: In-Phase/Load Voltage Decay

In-phase transition is a feature that will allow a transfer between 
two live sources only when the phase difference between the two 
sources is near zero.  This is an open transition transfer that pre-
vents in-rush currents from exceeding normal starting currents in 
the case where motor loads are being transferred.
Load Voltage Decay utilizes the load voltage measurements to 
sense back EMF that is generated when the transfer switch is in 
the Neutral position.  It provides a delay in transfer in either direc-
tion if an unacceptable level is sensed as established by a cus-
tomer programmed level.  The transfer will not take place until the 
back EMF decays below the acceptable programmed level.  This 
feature has a separate setting of enabling or disabling the opera-
tion.  If disabled, the transfer switch will not delay in the Neutral 
position and will transfer between the sources as fast as possible.  
This feature is not available with the Time Delay Neutral (TDN) 
Feature 32A.
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Feature 32D: In-Phase/Time Delay Neutral (3 Position)

In-phase transition is a feature that will allow a transfer between 
two live sources only when the phase difference between the two 
sources is near zero.  This is an open transition transfer that pre-
vents in-rush currents from exceeding normal starting currents in 
the case  where motor loads are being transferred.
Time Delay Neutral provides a time delay in the transfer switch 
Neutral position when both breakers/contactors are open.  This 
delay takes place when the load is transferred in either direction 
to prevent excessive in-rush currents due to out-of-phase switch-
ing of large motor loads.  This feature is not available with the 
Neutral Load Sense Delay feature.

Feature 32F: In-Phase Transition

Provides In-Phase transition, which is a feature that will permit a 
transfer or re-transfer between two available sources that have a 
phase angle difference of five degrees or less with the number of 
generators set to 1 or 2. The In-Phase transition feature includes 
permissible frequency difference and synchronization time set-
points. In the event Source 1 and Source 2 fail to synchronize 
within the permitted frequency difference and time, the alarm 
relay will energize and “Failed to Sync” will be displayed on Line 
1. After resetting the alarm, another in-phase transition may be 
attempted or a non-synchronized transfer may be initiated by fail-
ing the connected source. The adjustable frequency difference is 
0.0 to 3.0 Hz. If the synchronization does not occur within a 
specified amount of time, the alarm relay will energize and the 
failure will be logged into the Transfer History as either “Sync Fail 
- Freq” or “Sync Fail - Phase” depending on whether the fre-
quency difference or the phase difference was excessive.

Feature 35A: Pre-Transfer Signal

Typically associated with elevator controls, this feature provides a 
form C output to remotely signal an elevator that a re-transfer is 
about to take place. If there is a power outage, the Pre-Transfer 
(TPRE) is skipped. The ATC-900 has a programmed pre-transfer 
delay timer that can be set from 0 to 120 seconds. Timers, such 
as TDNE, will time out before the PRE-Transfer signal occurs.

Feature 35D: Post-Transfer Signal

This feature provides a form C output from the ATC-900 to signal 
that the switch did transfer.  It can be set for 0 to 120 seconds. 
The Post Transfer output is enabled during neutral (Time Delay 
Neutral) but it does not start to count down TDPOST until con-
nected to the new source. 

Feature 35C: Pre/Post Transfer

This feature provides a form C output from the ATC-900 to signal 
that a re-transfer is about to take place.  It also energizes the out-
put to signal that the switch did transfer.  The Pre/Post signal will 
remain enabled from the time Pre-Transfer starts until the Post-
Transfer finishes, inclusive of any TDN. 

Feature 36A: Emergency Inhibit (Load Shed)

This feature enables the Emergency Inhibit control input to inhibit 
transfers to the Non-preferred (Emergency) Source. See the Con-
trol Inputs section for more information. The ATC-900, when 
used in conjunction with the optional DCT metering module, has 
the ability to shed and pick up loads based on available generator 
capacity. Depending on the number of loads to be managed, an 
accessory I/O module may be required.

Feature 37: Go to Isolated (Neutral) Position

The Go to Isolation Position feature will allow the user to close 
contacts and force the switch to an open or tripped (isolated) 
mode.  The controller's screen will display “Go to Neutral” when it 
is activated.

Feature 37A: Service Equipment

This factory programmed feature makes the transfer switch suit-
able for a service equipment rating by responding to a Go-To-Neu-
tral input. This will also put the controller into Monitor Mode.  This 
feature is not available on contactor switches as Service Equip-
ment but is available as a Go To Neutral input.

Feature 45A-L: Load Sequencing Capability

This feature provides the sequential closure of up to ten remote 
relays after a transfer. A customer programmed time delay is 
available to delay closure between each of the relays. Usually an 
I/O module will be used for this but the controller can be used 
depending on the amount of I/Os required.

Feature 46: Potential Transformer (PT) Ratio

This feature allows external voltage transformers to be used on 
the ATC-900’s source and load sense inputs. Once this option is 
enabled, the PT Ratio setpoint can be adjusted in steps of 1, 
between 2:1 and 500:1. Also, when this option is enabled, the 
Nominal System Voltage setting will be fixed at 120 or 110 volts, 
depending upon the Nominal System Frequency setting. If the 
Nominal System Frequency setting is 60 Hz then the Nominal 
System Voltage will be fixed at 120 volts and all voltage pick-up 
and drop-out setpoints will be based upon the 120 volt level. The 
same is true of a Nominal System Frequency of 50 Hz whose 
Nominal System Voltage will be fixed at 110 volts. The metering 
display will use the PT Ratio value to calculate and display the 
load and source voltages.

Feature 47x: Closed Transitions

See section 1.5.3 Closed Transition Type Operation

Feature 48F: Modbus RTU (RS-485)

This option provides integrated communications for the ATC-900 
via Modbus RTU through an RS-485 port. Registers are available 
to read back status, voltages, frequencies, and historical data. 
Registers are also available for transfer switch control. Setpoints 
may be read back and/or programmed via a pass-through com-
mand. History and Events may also be read. Consult the ATC-900 
Modbus Communications Guide (IB140006EN) for a full list of 
Modbus registers on the Eaton.com website. A "disabled" option 
has been added to the Modbus Configuration setpoint for an 
increased level of security in installations where Modbus commu-
nications are not desired.

ATC-900 Primary/Secondary Implementation

Feature 90A and 90B: Primary Secondary (Three Source ATS
Control)

The ATC-900 Primary/Secondary controller functionality provides 
the user with the ability to control a three source system consist-
ing of a utility and two generator sources. In a three source sys-
tem, the Primary ATS controls the engine starting and stopping of 
the Secondary ATS. See Figure 19 for a block diagram of the high 
level connections. The Secondary ATS is kept powered up from 
24VDC from the generator battery using the DCT module or a 
120VAC UPS.
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Figure 19. SecondaryThree-source Transfer Switch Arrangement 

Primary ATS Connections
• S1 - Utility
• S2 - Connected to Load side of Secondary ATS
• Gen Start - Provides the Primary Out functionality to signal the 

Secondary ATS to run its generators.

Secondary ATS Connections

• (Control power is 24VDC from generator battery)
• S1 - Generator
• S2 - Generator
• Secondary In - Indicates when its generator(s) should be run-

ning.

Secondary Generator Startup/Shutdown Operation

Handling of the Secondary's Gen Start relays for the two genera-
tors will differ based on Preferred Source selection and TDES set-
points on the Secondary controller.  The flowcharts at the end of 
this document show two different scenarios based on whether or 
not a Preferred Source is selected.
In normal operation the Primary is expected to handle TDEC and 
the Secondary will remove Gen Start contacts as soon as Second-
ary In is removed.
In the event of a source 1 power failure, (see Figure 19) the Pri-
mary ATS engine start relay closes signaling the Secondary ATS 
to start the preferred generator. 

Note: The Secondary ATS requires the DCT module for a DC 
power input.

The Primary ATS handles all transfer time delays between the Util-
ity to Generator transfer. If the preferred generator does not start 
within the programmed time delay, the Secondary ATC-900 will 
signal the non-preferred generator to start. If Preferred is set to 
"None", then both generators will start and the Secondary ATS 
will transfer to the first generator source available. The second 
generator will shut down 5 minutes after the ATC-900 senses the 
load is connected to an available source.

Secondary Generator Failure / Transfers

Generators attached to the Secondary controller can fail in two 
ways: they can fail to start, or fail while providing power to the 
load.  Currently, the ATC-900 only reports a Generator Fault 
Alarm during starting if a generator fails to start within 90 sec-
onds when in test or plant exercise modes.  In these cases, the 
Gen Start contact is opened after the 90 second timeout.  In non-
test/exercise modes the Gen Start contact is kept closed until 
either the generator starts or the reason for attempting to start the 
generator is removed (for example, the Secondary In signal is 
removed).

Failure of the generator providing power to the load is handled by 
reporting a Generator Fail Alarm and transferring to the second 
generator with normal time delays for TDES, TDEC, TDEN/TDNE, 
etc.  The Primary controller sees this only as a failure of S2, and 
will react as with any other failure of S2.  The Generator Fail 
Alarm remains active until either manually cleared or until Second-
ary In is removed and re-asserted to start a new session.
Once a generator fails, the other generator will be kept on until 
either the Generator Fail Alarm is manually cleared, or Secondary 
In is removed.  This is true even if the failed generator restarts and 
load is transferred back to it, e.g. if the failed generator is the pre-
ferred source.

Pre Transfer, Post Transfer, Load Sequencing, and Load Shed

The use of Pre Transfer, Post Transfer, Load Sequencing and Load 
Shed relays must be carefully considered in view of the dual trans-
fer switches.  It may be necessary to mirror these functions on 
both controllers and parallel/series relay outputs from both control-
lers to ensure proper control during any transfer.  There will be no 
special handling of these signals based on Primary/Secondary 
setup in Phase 1 ATC-900 controllers.

Engine Test / Plant Exercise

A Primary initiated Engine Test or Plant Exercise will cause the 
Secondary to respond just as it does for a normal transfer. A Sec-
ondary initiated Engine Test or Plant Exercise requires Secondary 
In to be closed so must be carefully coordinated with the Primary 
test setup.

Real Time Clock

The ATC-900 has a battery backed real time clock to track date 
and time. The date and time can be set through the front panel 
System Info / Set Time & Date screen.  It can also be set automat-
ically with an optional Simple Network Time Protocol (SNTP) Cli-
ent Module connected to the ATC-900's Accessory I/O port or by 
writing via the Modbus port. There are several settings associate 
with the real time clock.

Automatic DST

Sets Automatic Daylight Saving Time (DST) on or off. This follows 
the current (2017) North American standard for DST. When this 
setpoint is set to ON, time automatically moves ahead by one hour 
the second Sunday in March @ 2 a.m.; time automatically moves 
back by one hour on the first Sunday in November @ 2 a.m.

Time Sync

Selects the time sync source or turns time sync off.
Two NTP Client module options are currently available: one PLC 
based and the other Meter based.  Either of these options must be 
ordered and properly configured to function correctly. When 
selected, the ATC-900 real time clock will be automatically 
synced every minute via the SNTP Client Module.  Accuracy 
between the ATC-900 event logs and the NTP Client time is 
within 10 milliseconds.
For complete details regarding setting time via Modbus, see ATC-
900 Modbus Communications Guide IB140006EN.

Time Zone Offset

This setpoint works in conjunction with the time sync options to 
accurately display the current time for the location of the ATC-
900 installation.  Because SNTP is based on UTC time an offset 
must be specified for proper logging and display of local time on 
the ATC-900.

Secondary ATS 

S2

Primary ATS 

S1
Gen 1 Gen 2 

Secondary-In 

S2

Gen Start

S1

Utility

Load
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-Immediately turn on Preferred Source Gen Start
-Start Emergency Source TDES counting down

Preferred 
Available?

Emergency 
TDES=0?

-Turn on Emergency Source Gen 
Start

Yes

No No

Emergency 
Available?

-Set transfer switch to Preferred Source (No TDN or TDEN if 
switch was previously on Emergency Source)
-Cancel Emergency Source TDES
-Set Emergency Source to Idle State

Yes

Preferred 
Available?

-Set transfer switch to Preferred Source (No TDN or TDEN if 
switch was previously on Emergency Source)
-Turn off Emergency Source Gen Start
-Set Emergency Source to Idle state

Yes

No No

-Set transfer switch to Emergency Source (No TDN or TDNE if 
switch was previously on Normal Source)
-No Change to Preferred Source Gen Start or state.

Yes

Secondary-In 
Active?

-Turn off Preferred and Emergency Source Gen 
Starts
-Set Preferred and Emergency Sources to Idle 
state

-Follow normal procedures to transfer between 
Primary and Emergency sources based on source 
availability, etc.

Wait for next 
Secondary-In Active

Secondary-In goes 
Active

Yes

No

Secondary Controller with Preferred Source

During startup, if Emergency source comes up first, followed quickly by 
Preferred source, the load will be initially powered by the Emergency 
source followed by a transfer from Emergency to Preferred source with 
normal TDEN/TDN delays.  Use manual retransfer to avoid this if desired.
TDEC will be used to “cool down” Emergency generator.
IB140012EN For more information visit: www.eaton.com



Instructional Booklet
Page 40 Effective: March 2021

Operation and Maintenance Manual,
Automatic Transfer Switch Controller, ATC-900
 

-Immediately turn on Gen Start for both Sources

Source 2 
Available?

Source 1 
Available?

-Set transfer switch to Source 1 (No TDN or TDEN if switch 
was previously on Source 2)
-Turn off Source 2 Gen Start after fixed 5 minute TDEC.
-Set Source 2 to Idle state

Yes

No No

-Set transfer switch to Source 2 (No TDN or TDNE if switch 
was previously on Source 1)
-Turn off Source 1 Gen Start after fixed 5 minute TDEC.
-Set Source 1 to Idle state.

Yes

Secondary-In 
Active?

-Turn off Gen Start for both sources
-Set both sources to Idle state

-Follow normal procedures to transfer between 
sources based on source availability, etc.

Wait for next 
Secondary-In Active

Secondary-In goes 
Active

Yes

No

Secondary Controller with No Preferred Source

* Gen Start of the slower source will be kept on until 
it starts, then TDEC set to 5 minutes to turn it back 
off.
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Appendix A: Feature List and Status Display Messages

RED BAR FLASHING MESSAGES ALL RED BARS ARE GENERAL ALARMS

1 Lockout Automatic control is disabled but still monitors source status. User must reset

2 Engine Test aborted While in engine test, if either S1 or S2 is removed, the warning will display

3 Closed Transition Fail (1->2) In Closed Transition, the switching device failed to operate correctly from S1 to S2

4 Closed Transition Fail (2->1) In Closed Transition, the switching device failed to operate correctly from S2 to S1

5 In-phase Transition Fail (1->2) With In-Phase, the switching device failed to operate correctly from S1 to S2

6 In-phase Transition Fail (2->1) With In-Phase, the switching device failed to operate correctly from S2 to S1

7 Open Transition Fail (1->2) In Open Transition, the switching device failed to operate correctly from S1 to S2

8 Open Transition Fail (2->1) In Open Transition, the switching device failed to operate correctly from S2 to S1

9 Generator Unavailable When directed to transfer and genertor is not available 

10 Failed to Sync - Frequency With In-Phase or Closed Transition, Failed to sync because of Frequency

11 Failed to Sync - Voltage With In-Phase or Closed Transition, Failed to sync because of Voltage

12 Failed to Sync - Phase Angle With In-Phase or Closed Transition, Failed to sync because of Phase Angle

13 Source 1 Mech Failed to Open The Source 1 Mechanism for a breaker or contactor did not open 

14 Source 1 Mech Failed to Close The Source 1 Mechanism for a breaker or contactor did not close

15 Source 2 Mech Failed to Open The Source 2 Mechanism for a breaker or contactor did not open 

16 Source 2 Mech Failed to Close The Source 2 Mechanism for a breaker or contactor did not close

17 Overran Neutral (S1->N) The mechanism is connected to Source 2 instead of remaining in Neutral.

18 Overran Neutral (S2->N) The mechanism is connected to Source 1 instead of remaining in Neutral.

19 Factory Options Error Internal controller failure.  (clear alarms/reboot)

20 Setpoints Error Internal controller failure.  (clear alarms/reboot)

21 Cal factor Error Internal controller failure.  (clear alarms/reboot)

22 State Error Internal controller failure.  (clear alarms/reboot)

23 Timer Error Internal controller failure.  (clear alarms/reboot)

24 Clock Error Internal controller failure.  (clear alarms/reboot)

25 RAM test Error Internal controller failure.  (clear alarms/reboot)

26 ROM test Error Internal controller failure.  (clear alarms/reboot)

27 Watchdog Internal controller failure.  (clear alarms/reboot)

28 Self-test Error Internal controller failure.  (clear alarms/reboot)

29 Gen Start Communications Internal controller failure.  (clear alarms/reboot)

30 Acc I/O Communications Lost communications to the Accessory I/O Module(s). 

31 NTP Communications Error Lost communications to the NTP module.

32 Clock Sync Error Invalid date/time received from NTP device or Modbus write.

33 NTP Module Error Error code received from NTP module.

34 Firmware Upgrade Required Previous upgrade attempt interrupted (insert USB and restart upgrade).
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YELLOW BAR FLASHING MESSAGES

1 Overvoltage Indication of Overvoltage (not withing setpoint setting)

2 Undervoltage Indication of Undervoltage (not withing setpoint setting)

3 Underfrequency Indication of Underfrequency (not withing setpoint setting)

4 Overfrequency Indication of Overvoltage (not withing setpoint setting)

5 Voltage Unbalance Indication of Voltage Unbalance

6 Phase Loss Indication of Phase Loss

7 Phase Reversal Indication of Phase Reversal 

8 Plant Exerciser Indication of switch currently in the Exerciser mode

9 Monitor Mode Automatic control is disabled but still monitors source status

10 Go To Emergency The switch is commanded to go to the Emergency position

11 Emergency Inhibit The switch is commanded to go to Emergency Inhibit or Load Shed

12 Go To Neutral The switch is commanded to go to Trip or to the Neutral position

13 In Automatic Bypass The switch is in Bypass

14 Secondary Inactive Controller is configured as a Secondary and the Secondary In signal is inactive 

15 Safety Interlock - Transfer Inhibited Bypass Door Open, Contactor(s) Not Locked in, in Monitor Mode. 

16 Closed Transition Disabled The switch is commanded to perform only open transitions.

Timer Countdown Bar

1 Time Delay Engine Start Countdown timer before generator contacts are closed

2 Time Delay Normal Disconnect Countdown timer for when Source 1 is not available to switch to neutral.

3 Time Delay Normal to Emergency Countdown timer before normal is opened for transfer to emergency source

4 Time Delay Normal Reconnect Countdown timer for when Source 1 is available to switch back to source 1.

5 Time Delay Emergency Disconnect Countdown timer for when Source 2 is not available to switch to neutral.

6 Time Delay Emergency to Normal Countdown timer before emergency is opened for transfer to normal source

7 Time Delay Emergency Reconnect Countdown timer for when Source 2 is available to switch back to source 2.

8 Time Delay Engine Fail Countdown timer before engine source is declared unavailable.

9 Time Delay Neutral Countdown timer with both sources disconnected from the load (Trip)

10 Sync Timer Countown timer while waiting for sources to synchronize for a transition

11 Pretransfer Timer A notice prior to the transferring of the load

12 Posttransfer Timer A notice after the transferring of the load

13 S1 Unbalance Timer Timer to indicate S1 Unbalanced (not withing setpoint setting)

14 S2 Unbalance Timer Timer to indicate S2 Unbalanced (not withing setpoint setting)

15 Waiting for S1 Generator Waiting on S1 Generator to become available (voltage and Frequency)

16 Waiting for S2 Generator Waiting on S2 Generator to become available (voltage and Frequency)

17 Engine Run Timer Countdown timer of the engine test

18 Time Delay Engine Cooldown Countdown cool off timing before generator contacts are opened

19 Waiting for Manual Re-Transfer Waiting on an input contact closure to complete the manual re-transfer

20 Load Sequence Timer(s) Not on the yellow bar but underneath but still on the timer countdown screen. Named dependent on I/Os and I/O Modules used.
For more information visit: www.eaton.com IB140012EN
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Appendix B: I/O Descriptions

TYPE I/O I/O DEFINITIONS SUMMARY

6C I Remote Engine Test Provides an input to initiate a test to simulate a loss of the Source 1 as standard.  All programmed time delays (TDNE, TDEN, etc.) will be per-
formed as part of the test.  Engine run ime of the test is equal to the plant exerciser programmed set point. All tests are fail-safe protected. 
The test is initiated via remote momentary contact closure.

8E I Bypass Timers The Time Delay Bypass Pushbutton contact, when closed, will reduce any or all of the programmed time delay to zero. Must be executed when 
the appropriate timer is displayed on the controller. The bypass time delay feature is initiated via remote momentary contact closure. (The 
front of the controller has a Bypass Timer also).

8F I Bypass Timers w external 
push button

 Provides a means to bypass the time delays with via a device panel mounted push-button switch.

10A I Preferred Source Selector Provides a means to designate either Source 1 or Source 2 as the “Preferred” Source using a remote contact or device panel mounted contact 
closure.  The “Preferred” Source is the source that the transfer switch will connect the load to if it is available. The Preferred Source setpoint 
must be set to "External" to use this feature.

10C I Preferred Source Selector w/
selector switch

Provides a means to designate either Source 1 or Source 2 as the “Preferred” Source via device panel mounted selector switch control.  The 
“Preferred” Source is the source that the transfer switch will connect the load to if it is available. The Preferred Source setpoint must be set 
to "External" to use this feature.

23N  I  Engine Test Mode Select Input to enable load or no load test

26D I Go to Emergency (S2) Provides a means to send the switch to the Non-preferred (Emergency) sourceproviding the voltage and frequency are within the limits of the 
setpoints.  This signal will initiate an engine start.

26E I Go to Emergency (S2) Input 
w/selector Switch

Provides a device panel mounted selector switch labeled, "Auto/Go to Source 2", to initiate a transfer to the Source 2 power source. This 
includes starting the generator, performing the programmed time delays and the transfer operation.  Re-transfer will occur when the external 
contact is opened. This is a fail-safe function.

29E I ATS in Bypass A signal to the controller to specify that the switch is in the bypass position

29G I Selector Switch for Auto & 
Non-Auto 

Provides a device panel mounted selector switch to specify if the switch is in the automaitc or normal mode or if the switch is in Non-auto-
matic electrical mode.

29K I Enable Manual Retrtansfer Provides an input to remotely initiate a manual retransfer from the Non-preferred source to the Preferred source.

29J I Enable Manual Pushbutton 
Transfer E to N or N to E

Provides an input to remotely initiate a manual retransfer from the Non-preferred source to the Preferred source or vice-versa.

29L I Manual Retransfer On/Off Provides an input to remotely enable or disable the manual retransfer feature.

29M I Manual Retransfer On/Off 
Input w/selector switch

Provides an device panel mounted selector switch to enable or disable the manual retransfer feature.  Selection of this option automatically 
adds option 29J.

36 I Load Shed - Emergency 
Inhibit

Enables load shed (S2 Inhibit), See 36A

36A I Load Shed - Emergency 
Inhibit w Keyed Switch 

Provides a device panel mounted selector switch to initiate a load circuit disconnection from the Source 2 power source. If the load circuit is 
connected to Emergency and the selector switch is switches to the "S2 Inhibit/Enabled" position, then a re-transfer to Source 1 is completed 
if Source 1 is available. If the Preferred Source is not available, then the transfer switch will transfer to neutral. If the load circuit is connected 
to Source 1 and the switch is in the "Emergency Inhibit" position, then a transfer Source 2 is prohibited. 

37 I Go to "Isolated" Position Provides an input to transfer a 3 position transfer switch (source 1/off/source 2) to the off position using a remote contact closure.  When the 
signal is removed, the transfer switch will transfer back to the available, prefrred source.

81J I Lockout Provides an input to temporarily disable automatic control. This feature is used to indicate a tripped breaker in a breaker based transfer 
switch.  It is treated as an alarm and the alarm must be rest to continue automatic operation.

81K I Monitor Mode (N.O. or N.C.) Provides an input to disable automatic control in the ATC-900 controller.  This function is used for when manual operation is required.  The 
controller continues to accurately monitor source status and set points can be changed, however no action will be inititated by the controller. 
There are two settings, N.O. and N.C.

81P I Contactor Bypass Safety 
Interlock Alarm

Whenever the contactor bypass will not operate automatically because of items as: a Door Open, a Contactor(s) not locked in, not in auto-
matic, in Monitor Mode, etc. Also can be monitored by Mod-bus and Ethernet.

81R O Waiting for Sync Provides an output that closes when closed or in-phase

81S I Closed Transition Inhibit  An input, when closed, will inhibit closed transition.  The transition will now be an open type (depending on what the open set point is set to)

90B I Secondary Input The ATC-900 Primary/Secondary controller functionality provides the user with the ability to use two independent transfer switches in three 
source systems consisting of a utility and two generator sources. In a three-source system, the Primary ATS controls the engine starting and 
stopping of the Secondary ATS.  The Secondary input receives the engine start signal from the Primary controller.

14C O S1 Available The ATC-900 will measure voltage and frequency and if they are measured in the envelope of the settings an Output will show that S1 is 
Available 

14D O S2 Available The ATC-900 will measure voltage and frequency and if they are measured in the envelope of the settings an Output will show that S2 is 
Available 

15R O Normal (S1) Source Position 
1 Form C 

Provides 1 form-c relay contact that indicates the position of the source 1 power switching device.

15S O Emergency (S2) Source Posi-
tion 1 Form C 

Provides 1 form-c relay contact that indicates the position of the source 2 power switching device.

35A O Pre-Transfer Contacts Provides a signal prior to the transferring of the load. Will not transfer until the programmable delay set point in the controller is reached. If 
both sources are not available, this option will ignore the time delay set in the controller.

35D O Post Transfer Contacts Provides a signal after the transferring of the load to the delay set point of the controller when reached. 
IB140012EN For more information visit: www.eaton.com
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*3.5. Function Code 05 – Write Single Coil

(Programmable Outputs and Operation Commands)

Function code 05 executes a Write Coil Command to control the 
programmable output relays of the ATC-900 by sending the Coil 
Value (FF00 for coil ON, 0000 for coil OFF) to the appropriate reg-
ister address. 
Note: The programmable output must be mapped to “Remote I/O” (via 
Group 5 setpoints), otherwise the command is ignored and the ATC900 
responds with an exception code (01 – ILLEGAL FUNCTION).

Note: S2 Permit (Input), S2 Request (Output), and TDIRF (Timer) are used 
on a private switch, please see switch instruction booklet for information 
on operation of each.

35C O Pre/Post Transfer Signal Provides a signal prior to the transferring of the load. Will not transfer until the programmable delay set point in the controller is reached. If 
both sources are not available, this option will ignore the time delay set in the controller.  The time delay is programmable for 0-120 second pre 
transfer and 0-120 seconds post transfer.

45A-L O Load Sequencing Contacts Provides the capability for sequential contact closure of up to 10 contacts after a transfer.  A single adjustable time delay between each of 
the relay closures is provided. Operates using the configurable output contacts (form-c).  Adjustable 0-120 seconds.

45L O Selective Load Shed Provides an output contact that opens to shed a customer load if the measured kW value exceeds the Load Shed kW setpoint value. The load
will be picked up if the Load Restore setpoint is attained. The DCT module is required for current measurements. User to set kV and time 
values.

81A O General Alarm Indication 
contact

Provides remote indication that an alarm condition exists on the ATC-900.  Remains on until all alarms are resolved and reset at the controller.

81B O Monitor Mode Provides remote indication that the ATS is not in automatic mode. When Monitor Mode is released, the ATS will be in normal or automatic 
operation.

81C O ATS in Test Provides remote indication that the ATS is currently running a test.   The test could be initiated by the device panel engine test pushbutton or 
automatically using the programmed engine excersier.

81D O Engine Test Aborted Provides remote indication that an engine test has been aborted. If during engine test, if either S1 or S2 is removed, the output will be enabled. 
The ATC-900 event log contains detailed event information that can help assess the reason the test was aborted

81E O Cooldown in Process Provides remote indication that an engine cooldown is in progess

81F O Gen Start Status (1 & 2) Provides remote indication that the engine start contact is calling for the generator to start. There is a separate Output for each S1 and S2. 

81G O LOAD SHED - S2 Inhibit On Provides remote indication that the emergency inhibit is on .

81GL O LOAD SHED - S2 Inhibit On 
w/white indicating light

Provides a 30mm pilot light on the transfer switch device panel to indicate that S2 Inhibit is on.

81H O ATS on Bypass Provides remote indication that the bypass switch is carryling the load.

81M O Load Bank Control The load bank control output is turned on when an unloaded engine test is in process and the load is connected to the source that is not under 
test.  It is off at all other times. If, while an engine test is in process, the non-test source fails (i.e. Source 1), the test is aborted which will 
cause load bank control relay to turn off in anticipation of transferring load to the generator.

81N 0 Health Provides a remote indication that an alarm condition or loss of control power exists on the ATC-900.  Remains on until an alarm condition 
occurs or control power is lost.

90A O Primary Control The ATC-900 Primary/Secondary controller functionality provides the user with the ability to use two independent transfer switches in three 
source systems consisting of a utility and two generator sources. In a three-source system, the Primary ATS controls the engine starting and 
stopping of the Secondary ATS.  The Secondary input receives the engine start signal from the Primary controller.

-- O Remote I/O Uses Modbus control to set an Output relay.  See the ATC-900 Modbus Communications Guide IB140006EN for more information.*

-- I Remote I/O Enables logging of input change events for customer-specific applications.

TYPE I/O I/O DEFINITIONS SUMMARY
For more information visit: www.eaton.com IB140012EN
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Appendix C: Operational Flowcharts

• Open Delayed Transition (Contactor, MCCB, Power)
• Open In-Phase Transition (Contactor, Power)
• Closed Transition (Contactor, Power)
• The use of TDND, TDNR, TDED, and TDER timers.
Note: These flowcharts refer to “breaker” or “contactor.”
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Note: There are options for closed transition such as Closed Transition and Closed Transition to Load Decay or Time Delay Neutral.
There is settable input (Closed Transition Inhibit) that if closed, will inhibit closed transition and switch to the open type.
There is an output contact (Waiting for Sync) that will close when Closed or In-Phase transition is synchronizing
IB140012EN For more information visit: www.eaton.com
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TDND/TDNR & TDED/TDER Timers Transition Flowchart Example

Connected to
Normal

No Timers
Counting Down

Disconnected
from both

TDNE
Counting Down

Connected to
Normal
TDND

Counting Down

Normal
Available

Normal Unavailable
Emergency Unavailable

TDND > 0

Connected to
Normal

TDND/TDNE
Counting Down

Normal Available, Commit to Transfer Off
(Clear TDND/TDNE)

Normal Unavailable
Emergency Available

TDND > 0
TDNE > 0

Disconnected
from both
No Timers

Counting Down

Disconnect from
Normal

Disconnect from
Normal

Connect to
Emergencyyy
Connect to
Emergency

Connect to
Normal

Connect to
Normal

TDND = 0

Disconnected
from both

TDNR
Counting Down

Normal Available
(Set TDNR)

Emergency Available
(Set TDNE)

Emergency
Unavailable

(Clear TDNE)

Normal Available
(Clear TDND)

Normal Unavailable
(Set TDND)

Emergency Unavailable
(Clear TDNE)

Emergency Available
(Set TDNE)

TDNE = 0

TDNR = 0

TDND – Time Delay Normal Disconnect (0-10 sec)
TDNE – Time Delay Normal to Emergency (0-9999 sec)
TDNR – Time Delay Normal Reconnect (0-60 sec)

Disconnected
from both

TDNE/TDNR
Counting Down

TDNE= 0

Normal Unavailable
Emergency Available

TDNE > 0

Normal Available
Emergency Unavailable

TDNR > 0

Normal Unavailable
Emergency Unavailable

Normal Available
Emergency Available

TDNR > 0
TDNE > 0

Normal Available
(Set TDNR)

Normal Unavailable
(Clear TDNR)

Normal Unavailable
(Clear TDNR)

Emergency Available
(Set TDNE)

Emergency
Unavailable

(Clear TDNE)

TDNE= 0Commit = 0
&

TDNR= 0

Disconnect from
Normal

Disconnect from
Normal

TDND = 0

Note: Commit to Transfer overrides TDNR = 0
for Emergency Available and TDNE > 0
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Connected to
Emergency
No Timers

Counting Down

Connected to
Emergency

TDEN
Counting Down

Disconnected
from both

TDER
Counting Down

Connect to
Emergencyyy
Connect to
Emergency

Connect to
Normal

Connect to
Normal

Emergency Available
(Set TDER)

Emergency Unavailable
(Clear TDER)

Normal Available
(fail-safe transfer)

Emergency Available
(Clear TDED)

Emergency Unavailable
(Set TDED)

Connected to
Emergency

TDED
Counting Down

Normal Available
(Set TDEN)

Normal Unavailable
(Clear TDEN)

TDEN = 0
Or

Emergency
Unavailable

(fail-safe transfer)

TDED – Time Delay Emergency Disconnect (0-10 sec)
TDEN – Time Delay Emergency to Normal (0-9999 sec)
TDER – Time delay Emergency Reconnect (0-60 sec)

Disconnected
from both
No Timers

Counting Down

TDER= 0

Normal Unavailable
Emergency Available

TDER > 0

Normal Unvailable
Emergency Unavailable

Normal Unavailable
Emergency Available

Normal Available
Emergency Available

TDEN > 0

Normal Unavailable
Emergency Available

TDED > 0

TDED= 0

Disconnect from
Emergency

Disconnect from
Emergency

Normal Available
(fail-safe transfer)

Connect to
Emergencyyy
Connect to
Emergency

Normal Available
(fail-safe transfer)

Note: In all cases above if Normal disconnected for TDND prior to connecting to Emergency, TDNR shall be
set upon Normal becoming available and must reach zero to enable transfers. In cases where TDEN and
TDNR are both counting, both must reach zero to enable transfer.
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This instruction booklet is published solely for information pur-
poses and should not be considered all-inclusive.  If further infor-
mation is required, you should consult an authorized Eaton sales 
representative.

The sale of the product shown in this literature is subject to the 
terms and conditions outlined in appropriate Eaton selling policies 
or other contractual agreement between the parties.  This litera-
ture is not intended to and does not enlarge or add to any such 
contract.  The sole source governing the rights and remedies of 
any purchaser of this equipment is the contract between the pur-
chaser and Eaton.

NO WARRANTIES, EXPRESSED OR IMPLIED, INCLUDING WAR-
RANTIES OF FITNESS FOR A PARTICULAR PURPOSE OR MER-
CHANTABILITY, OR WARRANTIES ARISING FROM COURSE OF 
DEALING OR USAGE OF TRADE, ARE MADE REGARDING THE 
INFORMATION, RECOMMENDATIONS, AND DESCRIPTIONS 
CONTAINED HEREIN.  In no event will Eaton be responsible to the 
purchaser or user in contract, in tort (including negligence), strict 
liability or otherwise for any special, indirect, incidental or conse-
quential damage or loss whatsoever, including but not limited to 
damage or loss of use of equipment, plant or power system, cost 
of capital, loss of power, additional expenses in the use of exist-
ing power facilities, or claims against the purchaser or user by its 
customers resulting from the use of the information, recommen-
dations and description contained herein.

CSA is a registered trademark of the Canadian Standards Associa-
tion. National Electrical Code and NEC are registered trademarks 
of the National Fire Protection Association, Quincy, Mass. NEMA 
is the registered trademark and service mark of the National Elec-
trical Manufacturers Association. Uniform Building Code (UBC) is 
a trademark of the International Conference of Building Officials 
(ICBO). UL is a federally registered trademark of Underwriters Lab-
oratories Inc.
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PURCHASE AND INSTALLATION SPECIFICATION 
FOR A NEW INDOOR STANDBY ENGINE/GENERATOR SYSTEM 

 
 
PART 1 - GENERAL 
 

1.1 Summary 
 
1.1.1 This specification describes a new 2000kW/2500kVA, 3-phase, 3 wire, 2400V solidly 
grounded standby duty engine/generator set mounted on isolators for installation in an existing 
generator room. The engine/generator set shall be received, rigged into place, and installed by the 
electrical contractor (EC). The electrical contractor shall obtain the services of a mechanical 
contractor to assist with the installation of the exhaust system, dampers, louvers, fan(s), fuel 
systems/piping, ventilation, and associated controls for same. The electrical contractor and their 
subcontractors shall be referred to as CONTRACTOR. The generator vendor or supplier herein 
referred to as VENDOR. NJSEA herein shall be referred to as the OWNER. 

 
1.1.2 The demolition of the existing generators shall be by the CONTRACTOR. The 
CONTRACTOR shall be responsible for the removal and disposal of the remaining auxiliary 
equipment such as battery chargers, existing wall mounted day tanks, wall-mounted supply air fan, 
selected louvers, selected dampers, selected actuators, inertia pads, etc. Refer to construction 
documentation for more information. 

 
1.1.3 The CONTRACTOR shall be responsible for obtaining all the state of New Jersey licenses 
and insurance requirements to provide the services required for this project.  

 
1.1.4 Installation of all power and control wiring shall be by the CONTRACTOR. The 
CONTRACTOR shall obtain the services of a NETA certified testing company to test and verify 
control wiring (engine start, cooldown/shutdown, etc.) and commission existing switchgear and ATS 
system. Testing company shall program existing two (2) EATON EDR-5000 relays and one (1) 
EATON ATC-900 ATS controller. The generator vendor shall setup and program the generator 
controller and annunciator as well as provide assistance to setup and coordinate programing of the 
existing ATC-900 ATS controller for proper operation. The generator shall be equipped with a 
controller equal to or greater that the CAT EMCP4.2B model. 

 
1.1.5 It is the intent of this specification to solicit bids from preferred VENDORS, CATERPILLAR, 
CUMMINS, and DETROIT DIESEL (No substitutions) for new, complete, premium quality 
equipment, tested and guaranteed by the manufacturer. The VENDOR shall provide a written 
proposal to the CONTRACTORS, properly signed, to furnish all equipment as specified herein in 
conformance with the terms and conditions stated. It is understood that by furnishing this proposal, 
the VENDOR has read and understands the specifications and the bid is made in accordance 
therewith. Any and all substitutions, alterations, or deviations from the specifications must clearly be 
stated.  

 
1.1.6 Bidder to furnish integral standby diesel engine generator set, including all associated 
equipment such as generator, day tank and fuel pumping system with controls, local indicating 
control panel, local/remote monitoring panels and system controls as herein indicated. Refer to 
mechanical equipment schedules and wiring diagrams for more information. 

 
1.1.7 The bidder is required to furnish complete data regarding the performance, functions, and 
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quality standards of units rated for the base bid standby rated service and any applicable 
alternatives. The generating unit and accessories shall be required to automatically furnish the 
specified power output to the subject facility for the duration of any normal utility power source 
failure. 

 
1.1.8 The VENDOR MUST INCLUDE guaranteed lead times for delivery of the specified 
equipment in the proposal. Any applicable state and local taxes shall be included as a separate line 
item in the proposal. 

 
1.1.9 The VENDOR shall provide, supervise delivery, rigging, leveling and installation by the 
CONTRACTOR and acceptance test a complete and operable Emergency/Standby electric 
generating system, including all devices and equipment specified herein, as shown on the 
drawings, or required for the service. Equipment shall be new, factory tested, and delivered ready 
for installation. The VENDOR shall provide system startup services as well as full load bank testing 
and commissioning. 

 
1.1.10 Work in this section includes providing labor, materials, equipment, and services necessary 
for a complete and safe installation by the CONTRACTOR in accordance with the contract 
documents and all applicable codes and authorities having jurisdiction for the following major items 
and services: 
 

A. New diesel driven generator with fan and cooling system mounted on 
common base. 
 

B. Local and remote engine/generator control panel. 
 

C. Exhaust critical grade insulated silencer mounted from steel roof supports 
approved by a structural engineer obtained by the CONTRACTOR.  
 

D. Base vibration isolators. 
 

E. Day tank and pumping system with controls (refer to mechanical 
equipment schedules for more information). 

 
F. Flexible connections to all components. 

 
G. Supervision of unloading of engine-generator set from carrier. 

 
H. Supervision with respect to rigging, erection and assembly of all 

equipment and ancillary equipment including the exhaust systems, 
ductwork, battery systems, chargers, etc. 
 

I. Supervise all power and control wiring external to the set. 
 

J. Factory and field startup and load bank testing as well as onsite training 
of onsite personnel.  

 
1.2 Work Included  

 
1.2.1 Furnish one (1) new standby power diesel engine generator to be installed inside an existing 
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generator room on an existing concrete pad supported with driven piles located in the Meadowlands 
on the north service road to the Sports Complex west of the Giants training facility in East 
Rutherford, NJ. 

 
1.2.2 Generator and systems shall be equipped with all necessary operating accessories as 
specified herein.  

 
1.2.3 Provide supervision support necessary for the delivery, installation, testing, start-up, 
commissioning upon receipt and installation by the CONTRACTOR, and for a complete and safe 
installation in accordance with all applicable codes and authorities having jurisdiction for the 
following: 

 
A. Furnish low-emission standby diesel driven engine-generator set 

assembly, engine cooling system and controls mounted on common base 
with isolation as herein specified.  

B. Local and remote control, and safety devices. 
C. Engine-generator local control panel. 
D. Local and Remote alarm annunciation. 
E. Dual Starters, dual Cranking batteries with containment and dual Battery 

chargers and Best Battery System.  
F. Racor dual fuel water separator system and dual secondary fuel filters 

with isolation valves on each for change-out while generator is operating.  
G. Racor CCV crankcase ventilation filter system. 
H. Super critical exhaust silencer (insulated) and stainless-steel flexible 

exhaust connections.  
I. Redundant oil filters with isolation valves for changeout while generator is 

operating. 
J. Base vibration isolators. 
K. 120°F ambient radiator and air discharge duct adapter flange. 
L. Recommended spare parts. 
M. Complete shop and installation drawings.  
N. Factory and site Acceptance Tests. 
O. Delivery to designated area (FOB customer first designation). 

Assist/oversee all work performed under other contracts associated with 
the receiving, hoisting, and installation of the work of this contract.  

P. Provide installation and assembly assistance, engineering, startup, 
testing, checkout, programming, etc. as required for a complete system 
installation and site acceptance testing. 

Q. Instruction to OWNER’S operating personnel for the proper operation and 
maintenance of equipment. 

R. 300-gallon Day Tank and associated pumping system and controls. 
S. Discharge Air and Combustion Air OA louvers and dampers with 

associated controls 
T. Cooling Exhaust Fan assembly and associated Discharge louvers and 

dampers. 
 

1.2.4 Removal and disposal of two (2) existing generators, inertia pads, exhaust system, louvers, 
dampers and attached accessories indicated on the bidding documents shall be by the OWNER.  

 
1.2.5 The following work will be performed by CONTRACTOR under contract with assistance by 
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generator VENDOR unless otherwise noted herein: 
 

A. Receiving and unloading of engine-generator sets/enclosure sections 
from carrier or rigger at the jobsite. 

B. Rigging and hoisting of engine-generator sets/enclosure from point of 
unloading to point of installation. 

C. Electrical connections (control & power wiring unless otherwise noted). 
D. The installation of the furnished exhaust silencers, flexible connections to 

the exhaust manifolds, as well as the furnishing, installation, and 
insulation of the exhaust piping from the silencers, including elbows and 
flexible connection provided by equipment VENDOR.  

E. CONTRACTOR shall: furnish and install intake/exhaust louvers and 
associated dampers per generator requirements. Install discharge air 
plenum duct connector to generator radiator flange. Install all required 
fuel piping to day tank and generator. Install any other associated fuel 
piping and day tank vent piping as shown on the bid documents. The new 
fuel delivery system shall comply with local codes and regulations, 
including NFPA 37. 

F. Obtaining all applicable authority permits. 
 

1.3 Approved Manufacturers:     
  

Diesel engines:   Caterpillar, Cummins, Detroit, (No substitution) 
 Power generators:   Caterpillar, Cummins, Detroit (No substitution) 
 Radiators:    Caterpillar, Modine  
 Exhaust Silencers:   Maxim, Nelson, GT, Miratech Corp. 
 Governors:    Woodward 
 Voltage Regulator   CAT DVR or Equal by respective VENDOR 
 Starting Batteries:   Lead Acid (Dual Set)   
 Battery Chargers:   LaMarche (Dual Set) 
 Load Banks    N/A 
 Graphic Mimic Panels:  N/A 

Local/Remote Control/Annun. Panel: CAT EMCP 4.2B with annunciator or Equal by 
respective approved VENDORS. 

 Distribution   N/A 
 Protective Relays   Included in gen controller and/or external 

main line CB or disconnect device 
Main Line Breaker or Disconnect (See 1.3.1) 

 
1.3.1 The generator main line breaker or disconnect when provided shall be EATON type 50VCP-
TR40 with integral trip unit with standard and IEEE relay curves. 
 
1.3.2 Proposed substitutions shall include complete submittal data, as specified herein, clearly 
denoting any and all deviations and/or exceptions to the equipment and accessories specified 
herein. The complete proposal must be submitted to the engineer or architect for 
approval/disapproval not less than 10 days prior to the scheduled bid date.  If approved, the 
Contractor is responsible for the charges for all necessary revisions. 

 
1.3.3 Submit the following information with the proposal package for review and evaluation 10 
days prior to scheduled bid date: 
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A. A paragraph-by-paragraph specification compliance statement, describing 

the differences between the specified and the proposed equipment. 
Dimensions of the generator sets, transfer switches, paralleling 
equipment (when specified) and accessory hardware, including plan and 
elevation drawings. 
 

B. Sequence of operation if required to enhance the description included in 
this specification. 
 

C. Indication of the nearest field service office staffed with factory trained 
technicians. Provide service organization data and manpower. Indicate 
typical response time for emergency calls. Provide typical scenario for an 
emergency service call. 

 
1.4 Information to be Furnished with Bid: 

 
1.4.1 The information submitted with the bid shall include, but not be limited to, the following 
items: 
 

A. Technical Proposal that includes the specification and description of all 
components, equipment, and operation including manufacturers of all 
major components and equipment. Manufacturer’s product literature and 
performance data, sufficient to verify compliance to specification 
requirements. 

B. Model number and manufacturer of the diesel engines along with 
relationship of bidder to the manufacturer. 

C. Fact sheet giving HP, number of cylinders, compressor units, ratings, fuel, 
coolant, lubricating oil, exhaust, ventilation requirements, and other 
pertinent data. 

D. Literature describing the generator sets indicating current production 
status. 

E. Literature describing the auxiliary equipment to be furnished with all sub-
component VENDORS listed. 

F. Overall dimensions, required clearances, and weights of the equipment 
and all major auxiliary devices. Submit sketches showing each individual 
system configuration and dimensioned physical layout, including all 
output and control.  

G. The size and capabilities of the local technical, training, and service 
organization, including response time to service calls. 

H. Qualifications of the VENDOR specific to this scope. 
I. A clear statement of compliance that diesel engine-generator being 

proposed will be capable of accepting full rated load in 10 seconds or less 
from signal to start. 

J. A clear statement that proposed diesel meets all applicable state and 
federal emission standards for this type of equipment. 

K. A clear statement of compliance that diesel engine-generator being 
proposed will be capable of meeting the full load transient requirements 
for both voltage and frequency deviation and recovery times as specified 
herein.  
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L. Warranty information along with description of capabilities and facilities to 
provide parts, service, and product warranty support. 

M. Recommended spare parts and preventive maintenance schedule. 
N. The man hours allocated for field testing, supervision, and coordination. 
O. Alternates, and associated physical layout changes, if applicable. 
P. Delivery date after approval of drawings. Submit proposed schedule for 

engine-generator set, and associated controls, factory witness testing, 
and delivery.  

Q. Make and model of each engine and generator. 
R. Engine manufacturer's certified horsepower curve including fuel 

consumption and the following data in a tabulated form: 
 

1) Number of Cylinders. 
2) Bore, in. 
3) Stroke, in. 
4) Piston displacement, cu. in. (liters). 
5) Compression ratio. 
6) Piston speed, ft./min. at rated RPM. 
7) BMEP, PSI at rated KW output. 
8) Number of turbochargers. 
9) Number and type of main bearings. 
10) Fuel transfer pump flow, GPM. 
11) Exit exhaust gas temperature (°F), gas flow, CFM, and maximum 

allowable exhaust gas back pressure in inches of mercury. 
12) Radiator air flow, CFM and confirmation that specified duct 

restriction will be acceptable and not affect cooling. 
 

S. Shipping and operating weights and dimensions of equipment being 
proposed. Details on shipping, handling and assembly of shipping parts 
should also be included. 

T. Details of rigging and diesel engine-generator subassembly. This engine 
generator as supplied by VENDOR shall be provided with all necessary 
components and be shipped so braced as to permit a rigging lift of 
approximately 2 stories.  

U. Details of mounting requirements, including vibration isolator selections. 
V. Factory and site acceptance procedures. 
W. Warranty statements and available warranty upgrades and extensions. 
X. Price list of a complete list of spare parts, with notation of recommended 

spare parts, that the OWNER should maintain on site for the existing and 
new diesel engine-generators including breaker and accessories to 
ensure minimum downtime for repair. Parts with limited shelf life shall be 
noted. 

Y. Compliance review of specifications. A paragraph-by-paragraph 
specification compliance statement, describing the differences between 
the specified and the proposed equipment. VENDOR shall note on this 
specification all deviations (D) and exceptions (E) by section and 
paragraph. Any deviations and exceptions not noted per above will be 
construed as “in compliance with specification” whereby the VENDOR is 
responsible and at no charge to purchaser for any changes or additions. 
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1.5 Equipment Submittals and Shop drawings:     
 
1.5.1 Within 10 days after award of contract, provide a PDF or (6) hard copies of the following 
information for review: 

 
A. Prepare and submit for review, detailed shop drawings for the equipment 

furnished hereunder. In case of question, the OWNER’S representative 
will make the final decision as to the requirement for shop drawings for 
specific areas of work. 

 
B. Submittals shall contain all required and detailed information for all 

components of the system including all necessary wiring diagrams and/or 
interconnecting schematics for connection of the new diesel engine-
generator controls and auxiliaries. The interconnect diagrams shall 
include composite drawings for all components and shall indicate wiring 
and termination points for all wiring. 

 
C. The review of any submitted data or shop drawings for material, 

equipment apparatus, devices arrangements and/or layout shall not 
relieve the manufactures from responsibility of furnishing same of proper 
dimensions and weight, capacities, sizes, quantity, quality, and 
installation details to efficiently perform the requirements and intent of 
contract. The review shall not relieve the manufacturer from responsibility 
for errors of any sort on submitted data or shop drawings. 

 
D. Manufacturer's certification of prototype testing. 
 
E. Manufacturer's published warranty documents.  
 
F. Shop drawings shall show plan and elevation views with certified overall 

dimensions, rigging weights, exhaust details as well as wiring 
interconnection details. Interconnection wiring diagrams showing all 
external connections required; with field wiring terminals marked in a 
consistent point-to-point manner. 

 
G. Manufacturer's installation instructions.  

 
1.6 Warranty:  

 
1.6.1 A no deductible warranty shall be provided for all products against defects in materials and 
workmanship for a two year or 500 run hours from the startup date. Warranty shall cover all costs of 
covered repairs, including travel expenses. 
 

1.7 Single Supplier: 
 
1.7.1 The supplier shall be the manufacturer's authorized distributor, who shall provide initial 
start-up services, conduct field acceptance and load bank testing, and warranty service.  

 
1.7.2 The supplier shall have 24-hour service availability and factory-trained service technicians 
authorized to perform warranty service on all products provided.  
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1.8 Manuals: 

 
1.8.1 Six (6) sets of operating and maintenance instructions and manuals, covering completely 
the operation and maintenance of the equipment furnished hereunder, shall be submitted to the 
OWNER. The manuals shall include outline, interconnection, wiring, and control drawings 
accurately describing the equipment provided. 

 
1.8.2 Six (6) sets of parts lists and manuals for each item of equipment shall be furnished to the 
OWNER. Maintenance manuals shall outline all necessary periodic functions required and shall 
include a recommended system for keeping logs and records. Include troubleshooting charts, 
schematics of all assemblies and wiring diagrams, in sufficient detail and clarity to enable the 
OWNER’S technicians to understand, operate, and maintain the system. Provide ladder logic for all 
programmable logic controllers in the system. 
 

1.9 Standards: 
 
1.9.1 The equipment components specified within these documents shall conform to all relevant 
local code requirements and, as a minimum, the following: 
 

A. National Electrical Manufactures Assoc. (NEMA). 
B. American National Standards Institute (ANSI). 
C. Underwriters Laboratories, Inc. (UL), labeling and listing. 
D. Institute of Electrical and Electronics Engineers (IEEE). 
E. American Society for Testing and Materials (ASTM). 
F. Society of Automotive Engineers (SAE). 
G. National Fire Protection Assoc. (NFPA). 
H. American Society of Mechanical Engineers (ASME) 
I. EGSA 

 
1.10 Quality Assurance and Rating Baseline 

 
1.10.1 The equipment supplied shall be new and of current production from a supplier regularly 
engaged in the manufacturer, assembly and testing of electric power generator sets so there will be 
a single source responsibility for warranty, parts, and service.  

 
1.10.2 A torsional analysis of the diesel engine and power generator rotating masses shall be 
conducted by the engine manufacturer to insure compatibility. Results shall be provided to 
OWNER’S engineer. 

 
1.10.3 Ratings criteria:  The base bid rating of the generator set shall be based on the following: 

 
A. All ratings are standby and shall be verified by engine manufacturer's 

standard published data. Momentary, intermittent, or special ratings are 
not acceptable. 
 

B. Engine ratings shall be based on the standard ambient conditions set 
forth in SAE J1349. 
 

C. Engine Standby rating shall be available for the duration of any normal 
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power outage for a minimum of 500 hours per year.  
 

D. Power generator KW and KVA ratings shall be based on NEMA insulation 
class temperature rise of windings above an ambient of 40 degree C as 
determined by resistance change. 

 
1.10.4 Factory Tests:  Testing of the generator sets shall be at the factory of the 
engine generator supplier and will include his standard factory tests in addition to the testing 
specified herein. 
 
PART 2 - PRODUCTS 
 

2.1 Diesel Engine/Generator Set: 4-cycle, 1800 rpm, diesel engine generator set. Engine 
Generator set ratings: 2000 kW, 2500kVA at 0.8 PF, Standby rating, based on site 
conditions noted below. System voltage of 2400 Volts AC, three phase, four-wire, 60 
hertz. Site Conditions: Altitude 50 ft., ambient temperatures up to 122 degrees F (50 
degrees C). 

 
2.1.1 Prototype Tests and Evaluation:  Prototype tests shall have been performed 

on a complete and functional unit; component level type tests will not 
substitute for this requirement. Prototype testing shall comply with the 
requirements of NFPA 110 for level 1 systems. 

 
2.1.2 Performance:  Voltage regulation shall be plus or minus 0.5 percent for any 

constant load between no load and rated load. Random voltage variation with 
any steady load from no load to full load shall not exceed plus or minus 0.5 
percent. 

 
2.1.3 Frequency regulation shall be isochronous from steady state no load to 

steady state rated load. Random frequency variation with any steady load 
from no load to full load shall not exceed plus or minus 0.25%.  

 
2.1.4 The diesel engine-generator set shall be capable of single step load pick up 

of 100% nameplate kW and power factor, less applicable derating factors, 
with the engine-generator set at operating temperature.  

 
2.1.5 The generator set shall be capable of sustaining a minimum of 90% of rated 

no load voltage with the specified kVA load at near zero power factor applied 
to the generator set.  

 
2.2 Engine:   

 
2.2.1 Furnish one standalone diesel engine generator set to be connected to a 

solidly grounded system. The system shall be complete with required control 
apparatus and starting system, including free standing breaker and control 
equipment.  

 
2.2.2 The diesel engine-generator shall be capable of developing sufficient 

horsepower to deliver the specified kW at 80% power factor for unlimited 
hours of operation when equipped with all necessary operating accessories, 
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including engine mounted radiator, auxiliary pumping equipment and fuel oil 
pump as well as all other components listed herein. 

 
2.2.3 Rating of the generator set shall be based on operation of the set when 

equipped with all necessary operating accessories such as radiator, fan, air 
cleaners, lubrication oil pump, jacket water pump, fuel transfer pump, fuel 
injection pump or pumps, governor, battery charging alternator, alternating 
current generator, and exciter regulator. 

 
2.2.4 Engine accessories and features shall include:   

 
A. An electronic governor system shall provide automatic isochronous 

frequency regulation. 
 
B. The diesel engine-generator shall provide the output rating with an 

exhaust system including flexible connections for all piping, exhaust 
silencer and flue pipe having a maximum of 10 in. of water column back 
pressure after the silencer. 

 
C. The diesel engine shall be a full compression ignition engine, four stroke 

cycle, water cooled solid injection, suitable for operation with No. 2 diesel 
oil. The engine speed shall not exceed 1800 rpm at normal full load 
operation. 

 
D. Skid-mounted radiator and cooling system rated for full load operation in 

122 degrees F (50 degrees C) ambient as measured at the generator air 
inlet. Radiator shall be provided with a duct adapter flange. The cooling 
system shall be filled with 50/50 ethylene glycol/water mixture by the 
equipment supplier. Rotating parts shall be guarded against accidental 
contact per OSHA requirements. 

 
E. An engine driven, mechanical, positive displacement fuel pump. Primary 

fuel filter with priming pump and cooler. 
 
F. Replaceable dry element air cleaner with restriction indicator. 
 
G. Flexible supply and return fuel lines. 
 
H. Engine mounted battery charging alternator, 45 amperes minimum, and 

solid-state voltage regulator.  
 
I. Duplex secondary fuel filter and water separators shall be manufactured 

by Racor Inc. and shall be maintainable and replaceable while the engine 
is operating with isolation valves on each. Replacement element dual fuel 
filters shall be manufactured by Racor Inc. and shall be engine mounted 
and convenient for servicing. Dual fuel filters shall enable replacement of 
either one of the elements with the diesel engine-generator under full load 
operation. The Engine shall have dual water separators with alarm 
contacts. Provide single lever actuation for transferring between the dual 
fuel filters and dual water separators with contacts for remote indication. 
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J. A crankcase fumes recovery system shall be provided as manufactured 
by Racor, Inc. type CCV which recovers all fumes and re-circulates to the 
engine intake system. VENDOR shall submit model selected for review 
by OWNER’S engineer. 

 
K. The governor shall be speed control/sensing, capable of maintaining 

accurate engine speed control for any load from open circuit to full rated 
load and shall be electronic by Woodward (no equal). The frequency at 
any constant load, including no load, shall remain within a steady state 
band of +/-0.25% of rated frequency. Frequency modulation shall not 
exceed one cycle per second for the addition of full load with a voltage dip 
not to exceed 20% of nominal voltage. The frequency regulation from no 
load to rated load shall be in accordance with that defined by diesel 
engine-generator performance. For any addition of load up to 100% of 
rated load, the frequency shall recover to the steady state frequency band 
within 5.0 seconds. Engine speed drop shall be adjustable from 
isochronous to 5 percent. 

 
L. The engine shall have a positive displacement, mechanical, full pressure, 

lubricating oil pump for supplying oil under constant pressure to main 
bearings, piston pins, timing gears, camshaft bearings, crank pin 
bearings, and valve rocker mechanism. An oil pressure relief and 
regulating valve shall be provided to maintain proper lubricating oil 
pressure.  

 
M. Redundant dual full flow, engine mounted, lube oil filters equipped with 

isolation and bypass valve shall be provided and the filters shall be of the 
spin on type for ease of service and allow replacement while generator is 
operating. A full flow lube oil cooler with bypass valve shall be provided to 
provide engine oil cooling. The engine shall have sufficient oil retention 
compartments or cavities to eliminate potential damage from dry starting 
during standby generator service without the use of a pre-lube pump 
system. Provide dipstick oil level indication. 
 

N. Furnish the engine with stainless steel flexible exhaust fittings and critical 
grade type Maxim, Nelson (Donaldson) or Burgess-Manning silencer (a 
maximum of 80dBA at a distance of 5 feet 0 inches beyond the 
attenuated muffler discharge pipe in fully installed position; selection is 
responsibility of the manufacturer), to be installed by the CONTRACTOR. 
Exhaust outlet pipe and insulation will be provided under another 
Contract. The resulting available backpressure for the system, after 
silencer losses, shall be at least 16 inches of water column, with a 
maximum allowable pressure loss across the silencer not to exceed 40% 
of the maximum backpressure capacity of the diesel engine-generator. 
The flue exhaust insulation shall limit the surface temperature to 
maximum 400°F. For the purposes of this Specification, the following 
octave band sound pressure levels shall not be exceeded for 
conformance with the 80 dBA criteria. 

Maximum Sound 
Octave Band     Power Level, dB  
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1 90 
2 85 
3 80 
4 75 
5 71 
6 69 
7 68 

 
O. The cooling system shall consist of a vertically mounted radiator, fan, 

engine-driven water circulating pump and all accessories pertaining 
thereto. The system shall have sufficient capacity for cooling the engine 
under full load conditions at an ambient temperature of 120°F. Provide 
permanent type antifreeze for -25°F. protection. The radiator fan shall be 
capable of overcoming 1.0 inch of water column static pressure external 
to the unit, including its radiator. The engine pump seals shall withstand a 
coolant head of up to 50 feet without damage or leakage. Radiator shall 
be supplied with a suitable air discharge duct adapter flange. The unit 
shall be supplied with an initial supply of 50% biodegradable coolant 
mixture and a suitable rust inhibitor. A low coolant level switch shall be 
supplied and shall be alarmed. 

 
P. Provide a thermostatically controlled tank type coolant engine block 

heating system and wiring to a terminal box on the generator (for 
connection under another Contract). The heaters shall be sized as 
recommended by the engine manufacturer in compliance with NFPA110 
requirements, to maintain engine block coolant temperatures in the range 
of 100 - 120 degrees F for reliable automatic starting at the ambient 
temperature of 0°F. The heaters shall automatically disconnect when the 
engine starts and shall be provided with hand shutoff valves to facilitate 
service without draining cooling system. The jacket coolant heater system 
shall be complete with contactors, thermostat, and accessories. Heaters 
shall be suitable for operation at single-phase, 240volt, 60 hertz. 

 
Q. Provide dual element heavy duty air cleaning filter, to filter all indoor or 

outdoor air, as available, for combustion. Filter shall be dry type, 
replaceable element. Filter shall have air restriction gauge. 

 
R. Each engine shall be started by means of dual separate 24-volt DC 

automatic starting systems. There shall be dual heavy duty engine 
starting motors, each capable of starting the engine should the other one 
fail and shall be capable of three complete cranking cycles without 
overheating. Each starting motor shall be of the heavy-duty type and shall 
automatically disconnect upon engine startup. The starting motor shall be 
sourced from dual batteries with independent chargers.  

 
S. The automatic starting control shall be actuated by contacts in the 

automatic transfer switches as specified elsewhere. The automatic 
starting control shall be mounted in the generator control panel and 
actuated by contacts from the automatic emergency transfer scheme. The 
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cranking cycle shall consist of four cranks of 10 seconds each, with three 
10 second rest periods between cranks. Crank and rest period shall be 
individually adjustable to meet any starting requirements. If the engine 
fails to start after the cranking cycle has been completed, the control will 
lock out, and actuate the over-crank signal light on the control panel and 
sound an audible alarm. The cranking motor shall be automatically 
disengaged when the engine accelerates to 600 RPM by means of a 
suitable speed sensing circuit. 

 
T. Provide all interconnecting conductors as required and recommended. All 

prewiring on each machine that is furnished and installed by the engine-
generator manufacturer shall be installed in a suitable raceway system 
consisting of properly organized junction boxes, flexible metal and/or 
sealtite conduit raceways, termination boxes with terminal blocks with 
wiring identifications and all additional appurtenances, fasteners, 
hardware, etc., needed to achieve a neat and orderly arrangement of all 
branch circuit components formed into a consistent pattern on each 
generator being furnished. 

 
U. Provide a crankcase explosion relief valve or vented crankcase for each 

engine.  
 
V. Automatic Engine Protection System:  Each engine shall be equipped 

with sensors which will shut down the engine and pre-alarm sensors 
indicating the approach to specified settings. Immediate automatic 
shutdown shall occur in the event of a malfunction to the starting, cooling, 
or lubricating systems by simultaneous closure of the air inlet damper and 
governor movement to the no-fuel position. 

 
 2.3  AC Generator:  
 

2.3.1 Generator rating shall be 2000kW/2500kVA, 2400 volts, 3 phase, 4 wire, 
solidly grounded wye, 60 hertz, 1800 RPM, for standby 0.8 power factor. The 
AC generator shall be synchronous, four pole, 2/3 pitch, revolving field, drip-
proof construction, single pre-lubricated sealed bearing, air cooled by a direct 
drive centrifugal blower fan, and directly connected to the engine with flexible 
drive disc. All insulation system components shall meet NEMA MG1 
temperature limits for Class H insulation system. Actual temperature rise 
measured by resistance method at full load shall not exceed 105 degrees 
Centigrade over 40 deg. C ambient.  

 
2.3.2 Generator shall be capable of maintaining the rated output kVA and voltage 

at the terminals of the generator with a maximum total harmonic voltage 
distortion of 5 percent when a 100 percent nonlinear six-pulse rectifier current 
load profile is applied at the terminals of the generator. The TIF factor shall 
not exceed 50. Subtransient reactance shall not exceed 12% at specified 
load requirement. 

 
2.3.3 The generator shall be provided with output termination wiring chamber, 

which shall contain copper bus bars of adequate size and spacing based on 
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voltage rating, with required between phases and between phase and 
ground, so as to be able to properly terminate the load side cables. Provide 
solderless copper bodied, long barrel, concentric compression type 2 bolt-
hole lugs. The wiring chamber shall be suitable for top, bottom or side entry 
of cable and conduit and shall be of sufficient size for termination of cable 
and installation of current transformers. The generator bus bars shall be 
arranged to be compatible with phase rotation sequence of the normal supply 
service. A grounding pad shall be provided. 

 
2.3.4 Permanent Magnetic Excitation System:  The generator shall be equipped 

with a permanent magnet generator excitation system and shall have 
sufficient capacity to provide ample excitation to the generator under all load 
conditions, including motor starting. The stator power output shall be matched 
to the voltage regulator requirements. The output of the PMG shall be used to 
supply power to the voltage regulator and to effectively isolate the regulator 
power circuits from the distortion that occurs when the generator supplies 
large non-linear loads. Both the PMG and the rotating brushless exciter shall 
be mounted outboard of the bearing for ease of service. The PMG stator 
output leads shall be brought out to a terminal strip. All insulation shall have a 
minimum rating of 155°C. and be of an epoxy resin type.  

 
2.3.5 Short Circuit Conditions: the system shall be capable of sustaining 300 

percent of rated current for 10 seconds. The rotating rectifier shall use a 
three-phase full wave rectifier assembly with hermetically sealed silicon 
diodes protected against abnormal transient conditions by a multi-plate 
selenium surge protector. There shall be provisions for manual excitation 
from 24VDC source. Windings shall be braced to withstand the maximum 
available line-to-line or line-to-neutral short circuit current. 

 
2.3.6 Insulation System: The insulation system of both the rotor and the stator shall 

be NEMA class H materials and shall be synthetic, non-hydroscopic and 
fungus resistant The stator winding shall be given multiple dips and bakes of 
varnish, plus a final coating of epoxy for extra moisture and abrasion 
resistance. 

 
2.3.7 Exciter:  The exciter shall be a high-frequency, direct-connected rotating 

brushless type. It shall be three phase, full wave and be matched with rotor 
and voltage controller. The rotating part of the exciter including the rectifier 
assembly shall rotate together with the alternator rotor as a complete 
assembly on one shaft. The exciter field leads shall be terminated on a 
terminal strip. All insulation shall have a minimum hot spot rating of 155°C. 
and be of an epoxy resin type.  

 
2.3.8 Frequency modulation shall not exceed one cycle per second for the load 

steps previously noted and 0-5 cycles per second for 33 percent step-load at 
5 second intervals with a maximum 20% voltage drop. 

 
2.3.9 Stable operating conditions shall be reestablished within five seconds 

following any sudden change in load between no load and full load or 
between full load and no load. Stable generator operation is defined as 
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operation with terminal voltage held constant within plus or minus 1% of rated 
voltage. 

 
2.3.10 Steady state frequency regulation shall be maintained within 0.5% of 60Hz. 

 
2.3.11 Main Rotor:  The rotor shall be a fully laminated, salient pole design. Cooling 

fan(s) shall be an integral part of the rotor assembly. Rotor shall be 
dynamically balanced according to NEMA Std. MG1 and ANSI 2.19 (1989) 
except that the maximum amplitude will be .001 in. peak to peak. Rotor shall 
be braced to withstand overspeed of 25% over synchronous speed. All 
insulation shall have a minimum hot spot rating of 155°C. and be of an epoxy 
resin type. 

 
2.3.12 Stator Windings:  The stator winding shall be of 2/3 pitch design. All insulation 

shall have a minimum hot spot rating of 155°C. and be of an epoxy resin 
type. Stator frame shall be fabricated bar and plate steel construction. The 
windings shall be braced to withstand single and three phase fault conditions. 

 
2.3.13 Bearing:  The rotor bearing shall be pre-lubricated, shielded, ball type with 

provisions for adding grease. Minimum B-10 bearing life shall be 40,000 
hours. Bearings shall contain RTD’s or thermistors. 

 
2.3.14 Ventilation and Cooling: The generator shall be self-ventilated and have a 

one-piece cast aluminum alloy low noise cooling fan. 
 

2.3.15 Space Heater:  A 120 VAC space strip heater suitable to reduce 
condensation shall be fitted on the stator frame and shall be accessible for 
field replacement. Power leads shall be brought to a terminal strip in the 
auxiliary terminal box. Provide indication in the local indicting control panel for 
the status of the space heater. 

 
2.3.16 Voltage Regulator: Voltage regulator shall be matched to exciter and 

alternator and be solid-state, including voltage buildup circuit. Overexcitation 
protection due to loss of sensing voltage shall be provided with inverse time 
characteristic to protect the generator and the connected load from abnormal 
voltages. Loss of sensing shutdown shall not activate if a short circuit 
condition were to occur. It shall include field adjustable underfrequency 
protection using a volts per hertz function. The regulator shall have three-
phase true rms sensing isolated from the power input. Stability and voltage 
range controls shall be mounted on the regulator and be easily accessible 
with provisions for remote voltage level control. Voltage shall be maintained 
to +/- 1% of rated voltage from no load to full load with no more than +/- 0.5% 
of rated voltage within a 40°C. change in operating temperature. Remote 
voltage level rheostat shall provide adjustment of +/-10%. Voltage regulator 
shall be bench-tested with varying sensing voltages for a 24-hour burn-in 
period. The design of regulator shall permit fast and easy changeout in the 
event a malfunction should occur requiring only the volts per hertz cutout and 
voltage level adjustments to be set. 
 

2.3.17 Structural Steel Base: The engine-generator, radiator and other auxiliaries 
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shall be mounted on a heavy-duty structural steel base that shall be free of 
harmful vibrations. The base shall be designed with sufficient rigidity to resist 
all starting and operating forces in order to provide a stable mounting frame 
for the unit. The base shall incorporate a battery tray or box with hold-down 
clamps within the rails. The fuel supply and return connections and lube oil 
drain shall be terminated at the web of the base rail. The base shall have 
sufficient rigidity to accept spring type isolators, furnished under this Section, 
beneath the entire unit between the base and sub-base tank. Spring isolators 
shall be provided in quantities determined by a qualified vibration isolation 
VENDOR to permit a minimum static deflection of 3 inches. Mountings shall 
incorporate a leveling device, vertical limit stops, seismic restraints (for site 
location) and single layer of ¾ inch Super W type pad. The mountings shall 
be installed directly under the structural steel base and shall be positioned to 
accept the weight and weight distribution for uniform mounting deflection. 
Spring isolators shall be similar to Mason Industries, Inc., Type SLR, or as 
approved. Pads shall be similar to Mason Industries, Inc., Super W, or as 
approved. The vibration isolators shall not have a surge or natural frequency 
within 2√2 of any operating speed of the engines. 

 
 2.4 Engine-Generator Set Control:  
 

2.4.1 The generator set shall be provided with a microprocessor-based control 
system which is designed to provide automatic starting, monitoring, and 
control functions for the generator set. The control system shall also be 
designed to allow local monitoring and control of the generator set, and 
remote monitoring and control as described in this specification.  

 
2.4.2 The control shall be mounted on the generator set. The control shall be 

vibration isolated, and prototype tested to verify the durability of all 
components in the system under the vibration conditions encountered.  

 
2.4.3 The control shall be UL508 listed, CSA282-M1989 certified, and meet 

IEC8528 part 4. All switches, lamps and meters shall be oil-tight and 
dust-tight, and the enclosure door shall be gasketed. There shall be no 
exposed points in the control (with the door open) that operate in excess of 
50 volts. The controls shall meet or exceed the requirements of Mil-Std 461C 
part 9, and IEC Std 801.2, 801.3., and 801.5 for susceptibility, conducted, 
and radiated electromagnetic emissions. The entire control shall be tested 
and meet the requirements of IEEE587 for voltage surge resistance.  

 
2.4.4 The generator set mounted control shall include the following features and 

functions:   
 

A. Three position control switch labeled RUN/OFF/AUTO. In the RUN 
position the generator set shall automatically start and accelerate to 
rated speed and voltage. In the OFF position the generator set shall 
immediately stop, bypassing all time delays. In the AUTO position the 
generator set shall be ready to accept a signal from a remote device 
to start and accelerate to rated speed and voltage.  
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B. Red "mushroom-head" push-button EMERGENCY STOP switch. 
Depressing the emergency stop switch shall cause the generator set 
to immediately shut down and be locked out from automatic restarting.  

 
C. Push-button RESET switch. The RESET switch shall be used to clear 

a fault and allow restarting the generator set after it has shut down for 
any fault condition.  
 

D. Push-button PANEL LAMP switch. Depressing the panel lamp switch 
shall cause the entire panel to be lighted with DC control power. The 
panel lamps shall automatically be switched off 10 minutes after the 
switch is depressed, or after the switch is depressed a second time.  
 

E. Generator Set AC Output Metering: The generator set shall be 
provided with a metering set including the following features and 
functions:  

 
1) Digital metering set, 0.5% accuracy, to indicate generator 

RMS voltage and current, frequency, output KW, KW-hours, 
and power factor. Generator output voltage shall be available 
in line-to-line and line-to-neutral voltages and shall display all 
three phase voltages (line to neutral or line to line) 
simultaneously.  

 
2) Generator Set Alarm and Status Message Display: The 

generator set shall be provided with alarm and status 
indicating lamps to indicate non-automatic generator status, 
and existing alarm and shutdown conditions. The lamps shall 
be high-intensity LED type. The lamp condition shall be clearly 
apparent under bright room lighting conditions. The generator 
set control shall indicate the existence of the following alarm 
and shutdown conditions on a digital display panel:   

 
     EMCP Warning/Shutdown Display: 

over crank (shutdown)  
low coolant temperature (alarm)  
high coolant temperature (alarm) 
high coolant temperature (shutdown)  
loss of coolant (alarm) 
loss of coolant (shutdown)  
low oil pressure (alarm)  
low oil pressure (shutdown)  
overspeed (shutdown) 
control switch not in automatic 
low DC voltage (alarm)  
high DC voltage (alarm) 
low fuel (alarm) 
fuel leak detection (alarm) 
main circuit breaker open (alarm) 
main circuit breaker ground fault (alarm) 
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emergency stop (shutdown) 
 

EMCP Protection Display: 
high AC voltage (shutdown)  
low AC voltage (shutdown)  
over/under frequency (shutdown)  
over current (alarm)  
over current (shutdown)  
short circuit (shutdown)  
fail to crank (shutdown)  

 
Local Annunciator: 
 emergency stop (shutdown) 

over crank (shutdown)  
low coolant temperature (alarm)  
high coolant temperature (alarm/shutdown) 
low oil pressure (alarm/shutdown)  
overspeed (alarm/shutdown) 
low coolant level (alarm/shutdown) 
low fuel level (alarm/shutdown) 
EPS supplying load status 
control switch not in automatic 
low DC voltage (alarm/shutdown)  
high DC voltage (alarm/shutdown) 
battery system common trouble (alarm) 
low starting air pressure (alarm/shutdown) 
air shutdown damper status 
summary alarm 

 
3) In addition, provisions shall be made for indication of two 

customer-specified alarm or shutdown conditions. Labeling of 
the customer-specified alarm or shutdown conditions shall be 
of the same type and quality as the above specified conditions. 
The non-automatic indicating lamp shall be red and shall flash 
to indicate that the generator set is not able to automatically 
respond to a command to start from a remote location.  
 

4) Engine Status Monitoring:  The following information shall be 
available from a digital status panel on the generator set 
control:    

 
engine oil pressure (psi or kPA)  
engine coolant temperature (degrees F or C) Both left 
and right bank temperature shall be indicated on 
V-block engines. 
engine oil temperature (degrees F or C)  
engine speed (rpm)  
number of hours of operation (hours)  
number of start attempts  
battery voltage (DC volts)   
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5) The control system shall also incorporate a data logging and 

display provision to allow logging of the last 10 warning or 
shutdown indications on the generator set, as well as total time 
of operation at various loads, as a percent of the standby 
rating of the generator set.  

 
6) Control Functions:  The control system provided shall include 

a cycle cranking system, which allows for user selected crank 
time, rest time, and # of cycles. Initial settings shall be for 4 
cranking periods of 10 seconds each, with 10 second rest 
period between cranking periods.  
 

7) The control system shall include an idle mode control, which 
allows the engine to run in idle mode in the RUN position only. 
In this mode, the alternator excitation system shall be 
disabled.  
 

8) The control system shall include an engine governor control, 
which functions to provide steady state frequency regulation 
as noted elsewhere in this specification. The governor control 
shall include adjustments for gain, damping, and a ramping 
function to control engine speed and limit exhaust smoke while 
the unit is starting.  
 

9) The control system shall include time delay start (adjustable 
0-300 seconds) and time delay stop (adjustable 0-600 
seconds) functions.  

 
10) The control system shall include sender failure monitoring 

logic for speed sensing, oil pressure, and engine temperature 
which is capable of discriminating between failed sender or 
wiring components, and an actual failure condition.  
 

11) Alternator Control Functions:  The generator set shall include 
an automatic voltage regulation system which is matched, and 
prototype tested with the governing system provided. It shall 
be immune from mis-operation due to load-induced voltage 
waveform distortion and provide a pulse width modulated 
output to the alternator exciter. The voltage regulation system 
shall be equipped with three-phase RMS sensing and shall 
control buildup of AC generator voltage to provide a linear rise 
and limit overshoot. The system shall include a 
torque-matching characteristic, which shall reduce output 
voltage in proportion to frequency below a threshold of [58-59] 
HZ. The voltage regulator shall include adjustments for gain, 
damping, and frequency roll-off. Adjustments shall be broad 
range, and made via digital raise-lower switches, with an 
alpha-numeric LED readout to indicate setting level. Motorized 
voltage adjust pot is not acceptable for voltage matching.  
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12) Controls shall be provided to monitor the output current of the 

generator set and initiate an alarm when load current exceeds 
110% of the rated current of the generator set on any phase 
for more than 60 seconds. The controls shall shut down and 
lock out the generator set when output current level 
approaches the thermal damage point of the alternator.  
 

13) Controls shall be provided to monitor the KW load on the 
generator set and initiate an alarm condition when total load 
on the generator set exceeds the generator set rating for in 
excess of 5 seconds.  
 

14) Controls shall include a load shed control, to operate a set of 
dry contacts (for use in shedding customer load devices) when 
the generator set is overloaded. 
 

15) An AC over/under voltage monitoring system which responds 
only to true RMS voltage conditions shall be provided. The 
system shall initiate shutdown of the generator set when 
alternator output voltage exceeds 110% of the operator-set 
voltage level for more than 10 seconds, or with no intentional 
delay when voltage exceeds 130%. Under voltage shutdown 
shall occur when the output voltage of the alternator is less 
than 85% for more than 10 seconds.    
 

16) A battery monitoring system shall be provided which initiates 
alarms when the DC control and starting voltage is less than 
25VDC or more than 32 VDC. During engine starting, the low 
voltage limit shall be disabled, and if DC voltage drops to less 
than 14.4 volts for more than two seconds a "weak battery" 
alarm shall be initiated.  

 
17) Control Interfaces for Remote Monitoring: All control and 

interconnection points from the generator set to remote 
components shall be brought to a separate connection box. No 
field connections shall be made in the control enclosure or in 
the AC power output enclosure. Provide the following features 
in the control system:     
 

18) Form "C" dry common alarm contact set rated 2A @ 30VDC to 
indicate existence of any alarm or shutdown condition on the 
generator set.  

 
19) Output contact programmed to trip a remote breaker upon a 

downstream overcurrent (fault condition). 
 

20) The control shall be provided with a direct serial 
communication link for communication network interface.  
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2.4.5 Generator Set Auxiliary Equipment and Accessories:      
 

A. Provide dual lead acid batteries complete with diode isolation system 
(Best Battery), PVC coated steel rack and containment pan or battery 
box, necessary cable, and connectors, all in conformance with each 
engine manufacturer’s requirements. Batteries shall provide a 
minimum of 240 seconds of continuous crank in an ambient of from 
0°F. to 120°F. 

 
B. For maintenance of batteries at 90-100% of full charge, provide dual 

temperature sensitive automatic two-rate type battery chargers 
(Lamarche, or as approved), for each engine’s starting battery 
system. The automatic charger shall be capable of charging the 
batteries and the charger shall recycle automatically to high rate after 
a discharge. The charger shall be complete with DC ammeter, 
voltmeter, individual float and equalize adjustments, on-off switch, DC 
fuse and charging indicator light and shall be suitable for operation on 
a 120-volt circuit. Charger shall automatically current limit during the 
engine cranking cycle. Provide two sets of Form “C” contacts rated 10 
amperes at 120 volts for common summary alarm, one at generator 
set alarm panel, and one spare. The alarm initiation shall have an 
adjustable time delay to compensate for loss of normal power 

 
C. Remote Annunciator: Provide and install a 16-light LED remote alarm 

annunciator with horn, located as shown on the drawings or in a 
location which can be conveniently monitored by facility personnel. 
The remote annunciator shall provide all the audible and visual alarms 
called for by NFPA Standard 110 for level 1 systems; and in addition, 
shall provide indications matching generator set alarm panel. Alarm 
silence and lamp test switch(es) shall be provided. LED lamps shall 
be replaceable and indicating lamp color shall be capable of changes 
needed for specific application requirements. Alarm horn shall be 
switchable for all annunciation points. Alarm horn (when switched on) 
shall sound for first fault, and all subsequent faults, regardless of 
whether first fault has been cleared, in compliance with NFPA110 3-
5.6.2. 

 
D. Fuel Storage Day Tank: Provide a 300 Gallon, dual wall day storage 

tank with sufficient capacity to allow operation at full load. The tank 
shall be constructed of corrosion resistant steel and shall be UL listed. 
The equipment, as installed, shall meet all local and regional 
requirements for above ground tanks and shall be suitable for 
mounted on concrete pad. Tank shall be provided as a package unit 
with indication, fittings, vents, pumping system and all associated 
controls as a complete package unit. Day tank controls shall have 
capability to automatically re-fill the tank, to cycle fuel between new 
day tank and the existing main fuel storage tank and to maintain fuel 
temperature below 140°F (adj.) at all times. 
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E. Combustion Air OA Louvers and Dampers: Provide new OA louvers 
with associated control dampers to allow for sufficient combustion air 
and cooling air delivery under all weather conditions. The new louvers 
shall be selected to withstand the local wind forces and to prevent 
moisture “carry-over” under adverse weather conditions.  

 
F. Cooling Exhaust Fan assembly shall be selected to provide sufficient 

outdoor air circulation to remove from space residual heat released 
after generator’s use. The cooling exhaust fan controls shall operate 
selected Combustion Air Louvers and Dampers for this application. 
Refer to construction documents for more information. 

 
PART 3 - EXECUTION 
 

3.1 Installation: Equipment shall be received, rigged, leveled and installed in its 
entirety by the CONTRACTOR in accordance with final submittals and contract 
documents. Installation shall comply with applicable state and local codes as 
required by the authority having jurisdiction. Install equipment in accordance with 
manufacturer's instructions and instructions included in the listing or labeling of UL 
listed products.  

 
3.2 Installation of equipment shall include furnishing and installing all interconnecting 

wiring between all major equipment provided for the on-site power system. The 
CONTRACTOR shall also perform interconnecting wiring between new generator 
and existing switchgear and ATS equipment sections, under the supervision of the 
new equipment supplier. 

 
3.3 CONTRACTOR shall obtain the services of a NETA testing firm to assist with engine 

start wiring terminations, programing, and testing the existing ATC-900 controller as 
wells as programing, setting, and testing the two (2) EDR-5000 relays. New and 
existing equipment shall be initially started, tested, commissioned, and operated by 
representatives of the manufacturer with assistance from the CONTRACTOR and 
CONTRACTORS’ testing firm. 

 
3.4 All equipment shall be physically inspected for damage. Scratches and other 

installation damage shall be repaired prior to final system testing. Equipment shall be 
thoroughly cleaned to remove all dirt and construction debris prior to final testing of 
the system. 

 
3.5 Factory Tests: Equipment supplied shall be fully tested at the factory for function and 

performance.  
 
3.6 Generator set factory tests on the equipment shall be performed at rated load and 

rated PF. Generator sets that have not been factory tested at rated PF will not be 
acceptable. Tests shall include run at full load, maximum power, voltage regulation, 
transient and steady-state governing, single step load pickup, and function of safety 
shutdowns. 

 
3.7 Functional testing of the generator set shall be at the factory of the engine-generator 

supplier and shall include the manufacturer's standard tests together with any 
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required additional tests to demonstrate compliance with the performance 
requirements specified herein. Six (6) certified copies of this factory performance test 
shall be submitted prior to delivery at jobsite. As a minimum, the factory test 
procedure shall consist of the following: 

 
  3.7.1 Time lag from signal to start to operation at rated voltage and frequency for a 

cold engine having only the jacket coolant heaters in operation. 
 
  3.7.2 A complete check of all protection and control circuitry and instrumentation. 

Overspeed shutdown shall be demonstrated to be within +/- 1% of 2050 RPM 
by manually overriding the governor and noting the speed at which the 
engine is shut down by the simultaneous closure of the air inlet damper and 
governor movement to the no-fuel position. Emergency shutdown shall also 
be demonstrated and shall shut engine down by simultaneous closure of air 
inlet damper and governor movement to the no-fuel position. 

 
  3.7.3 Step Load Test:  2 hours at 50% load then remove; 2 hours at 75% load then 

remove; and 4 hours at 100% load then remove. A full set of operating data 
(including engine monitor and gauge points) shall be recorded every 15 
minutes. Certified Test Reports shall be provided.  

 
  3.7.4 For all testing herein the generator shall be capable of returning to its rated 

voltage and frequency as follows: 
 

Load Step Max. Volt. Dip Max. Freq. 
Dip 

Max. Recovery 
Time 

50% 7% 5% 2 sec 
75% 15% 10% 3 sec 

100% 25% 16% 7 sec  
 

  3.7.5 Full Rated Load “Cold” Start: step applications in 25% increasing and 
decreasing increments shall be conducted and the frequency and voltage 
deviations and recovery times shall be within the performance requirements 
specified herein. Hold for 10 minutes at each incremental load application, 
check for stable operation, fuel consumption, engine performance, and 
generator performance. Load steps shall be applied and removed from the 
generator set with voltage and frequency readings being recorded on a chart 
recorder of sufficient response and resolution to verify performance 
compliance.  

 
 3.7.6 Full Rated Load “Cold” Start: step applications from 0-100% and 100% - 0 

shall be conducted and the frequency and voltage deviations and recovery 
times shall be within the performance requirements specified herein. Check 
for stable operation, fuel consumption, engine performance, and generator 
performance. As a minimum, at least three (3) full rated 1.0 power factor load 
steps shall be repetitively applied and removed from the generator set with 
voltage and frequency readings being recorded on a chart recorder of 
sufficient response and resolution to verify performance compliance. 

 
 3.7.7 Perform full load transient tests to verify that the KW's, voltages, amperes, 
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and frequency transient parameters are within acceptable limits. Submit 
results of transient tests. Submit oscillographs tracings with all three phases 
of voltage and frequency recorded for all transients. 

 
  3.7.8 Simulate all pre-alarm, alarm, and shutdown functions.  

 
 3.7.9 Six (6) certified copies of the factory test report shall be forwarded to the 

OWNER’S representative.  
 

  3.7.10 The OWNER’S representatives may witness the factory testing. Notification 
of the date of the testing shall be made a minimum of three (3) weeks prior to 
the test. Necessary costs of such witness tests shall be in VENDOR's base 
bid. The VENDOR shall include in their bid a separate cost adder for air 
travel, transportation to/from factory and lodging for three (3) OWNER’S 
representatives to attend the factory acceptance testing. 

 
 3.8 Training: The equipment supplier shall provide training for the facility operating 

personnel covering operation and maintenance of the equipment provided. The 
training program shall be not less than 4 hours in duration and the class size shall be 
limited to 5 persons. Training date shall be coordinated with the facility OWNER. 

 
 3.9 Provide a complete list of spare parts with pricing for all equipment being furnished 

as part of this Specification (i.e., including accessories and auxiliary equipment) with 
notation of all recommended spare parts to be kept on site for repair and 
replacement during the first 600 hours of operation, including, but not limited to, the 
following:  air filters, oil filters, fuel filters, spare bulbs, spare jacket water heater 
element, anti-freeze inhibitor, inhibitor test kit, oil sample kit, etc., special tools 
required for repair and replacement, and a storage cabinet to house the above. 

 
3.10 Shipping, Rigging and Field Installation Assistance 
 

3.10.1 The diesel engine-generator shall be shipped ready for rigging. Manufacturer 
shall deliver FOB to customer first designated area, assumed to be site at 
Stamford, CT. Assistance by the VENDOR shall be required at the time of the 
receiving, hoisting, and installation of all equipment provided under this 
contract.  
 

3.10.2 State in the technical proposal the anticipated breakdown of each piece to be 
rigged including a description of the following: 

 
A. Dimensions of each piece. 
B. Weight of each piece. 
C. Components of each piece. 
D. Method of each piece must be assembled in the field. 
E. Type of physical protection that must be provided for all equipment, in 

the event of an extended installation period. 
 

3.10.3 VENDOR shall pack equipment for shipment to customer site via VENDOR 
selected shipper and shipping method. VENDOR shall wrap equipment such 
that unloading in inclement weather or storage in unheated area does not 
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cause damage to equipment. 
 

3.10.4 Provide assistance, engineering, testing, checkout, programming, etc. as 
required for a complete system installation and site acceptance testing to 
ensure both the new generator and existing switchgear controls function 
properly and as intended.  
 

3.10.5 When installation is to begin, and when notified (at least 5 days in advance) 
by the installing CONTRACTOR, a factory trained representative shall be 
provided by the VENDOR at the Project Site for the purpose of instructing the 
installing CONTRACTOR as to the proper methods of handling, installing, 
and connecting the equipment. This instruction shall last for at least 1 working 
day and shall be included in the VENDOR's proposal price. 

 
 3.11 Field Inspection, Start-Up, and Site Acceptance Tests 
 

3.11.1 On-Site Acceptance Test: The complete installation shall be tested for 
compliance with the specification following completion of all site work. 
Installation acceptance tests to be conducted on-site shall include a "cold 
start" test, a full load test, and a one-step rated load pickup test in 
accordance with NFPA 110. VENDOR shall provide a resistive load bank. 
The CONTRACTOR shall make all of the necessary temporary power 
cable connections. 

 
A. Upon successful completion of the installation, the installing 

CONTRACTOR shall notify the equipment VENDOR, at least two (2) 
weeks in advance, requesting a field inspection and start-up of the 
generator set. The inspection, start-up, and site-tests shall be performed 
by a factory trained and certified Craftsman who is employed by the 
VENDOR. Delegation of this responsibility will not be considered 
fulfillment of these Specifications. 

 
B. A general inspection of the unit shall be made to ensure the fuel, cooling, 

exhaust, equipment monitoring, electrical, and other critical system 
installations have been properly completed. Any required test equipment 
to be used for the site test shall be delivered and connected. The 
generator set shall be started for the purpose of making any required 
preliminary adjustments and verification of correct generator phase 
rotation. 

 
C. Time lag from signal start to operation at rated voltage and frequency in 

10 seconds or less for a cold engine having only the jacket coolant 
heaters in operation must be demonstrated.  

 
1) Each installed generator set shall be load tested for an eight (8) hour 

period using the existing site installed load banks and external load 
banks as necessary to achieve full rated loads. Instrument readings 
shall be recorded every 1/2 hour. Testing shall consist of 2HR at 50% 
load; 2 Hour at 75% load; and four (4) hours at 100% load.  

2) Operate each engine from full to partial load. Provide 25% load step 
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increments to verify engine-gen response. Provide 0-100% load steps 
and record every 15 minutes. Tests to be monitored by a suitable real 
time 3Phase voltage and frequency recorder such as Astromed Dash 
or equivalent.  

 
D. A complete check of all protection and control circuitry and 

instrumentation. Overspeed shutdown shall be demonstrated to be within 
+/- 1% of 2050 RPM by manually overriding the governor and noting the 
speed at which the engine shutdown.  

 
E. Site-Acceptance test shall include the verification of proper operation of 

all new and existing system components. Perform a final system "pull the 
plug" test as scheduled by the OWNER to demonstrate the full operation 
of the system.  

 
F. The site tests shall be performed in the presence of a representative of 

the OWNER and the engineer to whom copies of all test results shall be 
submitted for final approval. Engine-generators that do not meet the test 
requirements shall be re-tested at no additional cost to the OWNER. 
 

G. The VENDOR's bid price shall include the cost of his labor and any 
required material costs to perform all tests as specified until they are 
performed successfully. Fuel oil will be furnished by the OWNER. 

 
H. Provide new fuel level indication and required wiring for same for existing 

main 4000GAL above ground fuel tank to replace existing. Install in main 
generator room near doorway.  
 

I. Prior to connecting the fuel lines and testing, the CONTRACTOR shall 
have the existing fuel and tank contents evaluated for contaminants, etc. 
and tested. If existing fuel is deemed useable, filter and treat fuel as 
required. Provide cost estimates and lead time for this work on 
ADD/ALTERNATE basis. Coordinate this work with the OWNER and site 
manager prior to the new generator start-up and testing. SEE NJSEA BID 
SCOPE page 5 ADD/ALTERNATES 

 
 
 

END OF SPECIFICATION 
 


	3-NJSEA PART 2&3 - Cover for Construction Specs 11-18-22 r1.pdf
	TAB 3 - Division 26 – Electrical

	Tab1 - NJSEA DIV 1 r1 (11-18-22).pdf
	011000-00 Project Summary
	017310-00 Cutting and Patching
	017600-00 Warranties
	PART 1 – GENERAL

	017750-00 Commissioning & Turnover
	PART 1 – GENERAL
	PART 2 – PRODUCTS
	PART 3 – EXECUTION

	017760-00 Operating and Maintenance Data

	Tab3 - NJSEA DIV 26 r1 (11-18-22).pdf
	260500-10 Electrical General Provisions
	260500-20 Specific Provisions
	260513-10 5kV - 35 kV Shielded Power Cable
	260513-20 Medium Voltage Cable & Slpices
	PART 1 -  GENERAL
	1.1 RELATED DOCUMENTS
	A. Drawings and general provisions of the Contract, including General and Supplementary Conditions and Division 1 Specification Sections, apply to this Section.

	1.2 SUMMARY
	A. This Section includes cables and related splices, terminations, and accessories for medium-voltage electrical distribution systems.

	1.3 DESCRIPTION
	A. This specification covers the fabrication, furnishing, assembly, delivery and installation of all materials and workmanship necessary for a complete medium voltage cable system.
	B. Cable furnished by this specification shall be designed, built and tested in accordance with the latest standards of ASTM, ICEA, UL and NEMA as specified herein.
	C. Cable shield fault carrying capacity shall be capable of carrying available fault to ground current for the duration of the fault.

	1.4 DEFINITIONS
	A. NETA ATS:  Acceptance Testing Specification.

	1.5 SUBMITTALS
	A. Product Data:  For each type of cable indicated.  Include splices and terminations for cables and cable accessories.
	B. Material Certificates:  For each cable and accessory type, signed by manufacturers.
	C. Source quality-control test reports.
	D. Field quality-control test reports.

	1.6 QUALITY ASSURANCE
	A. Installer:  Engage a cable splicer, trained and certified by splice material manufacturer, to install, splice, and terminate medium-voltage cable.
	B. Testing Agency Qualifications:  An independent agency, with the experience and capability to conduct the testing indicated, that is a member company of the InterNational Electrical Testing Association or is a nationally recognized testing laborator...
	1. Testing Agency's Field Supervisor:  Person currently certified by the InterNational Electrical Testing Association or the National Institute for Certification in Engineering Technologies to supervise on-site testing specified in Part 3.

	C. Source Limitations:  Obtain cables and accessories through one source from a single manufacturer.
	D. Electrical Components, Devices, and Accessories:  Listed and labeled as defined in NFPA 70, Article 100, by a testing agency acceptable to authorities having jurisdiction, and marked for intended use.
	E. Comply with IEEE C2 and NFPA 70.

	1.7 PROJECT CONDITIONS
	A. Interruption of Existing Electric Service:  Do not interrupt electric service to facilities occupied by Owner or others unless permitted under the following conditions and then only after arranging to provide temporary electric service according to...
	1. Notify Owner no less than one (1) week in advance of proposed interruption of electric service.
	2. Do not proceed with interruption of electric service without Owner's written permission.



	PART 2 -  PRODUCTS
	2.1 MANUFACTURERS
	A. Subject to compliance with requirements, provide products by one of the following:
	1. Cable Splicing and Terminating Products and Accessories:
	a. Thomas & Betts Corporation/Elastimold, (NO EQUAL WILL BE ACCEPTED). Note contractor shall match existing used on site. Verify exact type with Owner.



	2.2 CABLES (SEE 260513.10)
	2.3 SPLICE KITS
	A. Connectors and Splice Kits:  Comply with IEEE 404; type as recommended by cable or splicing kit manufacturer for the application. Contractor shall match existing Elastimold splice kits used on site. No ther splice kit will be acceptable to Owner.
	B. Splicing Products:  As recommended, in writing, by splicing kit manufacturer for specific sizes, ratings, and configurations of cable conductors.  Include all components required for complete splice, with detailed instructions.
	1. Combination tape and cold-shrink-rubber sleeve kit with rejacketing by cast-epoxy-resin encasement or other waterproof, abrasion-resistant material.
	2. Heat-shrink splicing kit of uniform, cross-section, polymeric construction with outer heat-shrink jacket.
	3. Premolded, cold-shrink-rubber, in-line splicing kit.
	4. Premolded EPDM splicing body kit with cable joint sealed by interference fit of mating parts and cable.


	2.4 SOLID TERMINATIONS
	A. Multiconductor Cable Sheath Seals:  Type recommended by seal manufacturer for type of cable and installation conditions, including orientation.
	1. Compound-filled, cast-metal body, metal-clad cable terminator for metal-clad cable with external plastic jacket.
	2. Cold-shrink sheath seal kit with preformed sleeve openings sized for cable and insulated conductors.
	3. Heat-shrink sheath seal kit with phase- and ground-conductor rejacketing tubes, cable-end sealing boot, and sealing plugs for unused ground-wire openings in boot.
	4. Cast-epoxy-resin sheath seal kit with wraparound mold and packaged, two-part, epoxy-resin casting material.

	B. Shielded-Cable Terminations:  Comply with the following classes of IEEE 48.  Insulation class is equivalent to that of cable.  Include shield ground strap for shielded cable terminations.
	1. Class 1 Terminations:  Modular type, furnished as a kit, with stress-relief tube; multiple, molded-silicone rubber, insulator modules; shield ground strap; and compression-type connector.
	2. Class 1 Terminations:  Heat-shrink type with heat-shrink inner stress control and outer nontracking tubes; multiple, molded, nontracking skirt modules; and compression-type connector.
	3. Class 1 Terminations:  Modular type, furnished as a kit, with stress-relief shield terminator; multiple-wet-process, porcelain, insulator modules; shield ground strap; and compression-type connector.
	4. Class 1 Terminations, indoors:  Kit with stress-relief tube, nontracking insulator tube, shield ground strap, compression-type connector, and end seal.
	5. Class 2 Terminations, indoors:  Kit with stress-relief tube, nontracking insulator tube, shield ground strap, and compression-type connector.  Include silicone-rubber tape, cold-shrink-rubber sleeve, or heat-shrink plastic-sleeve moisture seal for ...
	6. Class 3 Terminations:  Kit with stress cone and compression-type connector.


	2.5 SEPARABLE INSULATED CONNECTORS
	A. Description:  Modular system, complying with IEEE 386, with disconnecting, single-pole, cable terminators and with matching, stationary, plug-in, dead-front terminals designed for cable voltage and for sealing against moisture.
	B. Terminations at Distribution Points:  Modular type, consisting of terminators installed on cables and modular, dead-front, terminal junctions for interconnecting cables.
	C. Load-Break Cable Terminators:  Elbow-type units with 200-A load make/break and continuous-current rating; coordinated with insulation diameter, conductor size, and material of cable being terminated.  Include test point on terminator body that is c...
	D. Dead-Break Cable Terminators:  Elbow-type unit with 600-A continuous-current rating; designed for de-energized disconnecting and connecting; coordinated with insulation diameter, conductor size, and material of cable being terminated.  Include test...
	E. Dead-Front Terminal Junctions:  Modular bracket-mounted groups of dead-front stationary terminals that mate and match with above cable terminators.  Two-, three-, or four-terminal units as indicated, with fully rated, insulated, watertight conducto...
	1. Protective Cap:  Insulating, electrostatic-shielding, water-sealing cap with drain wire.
	2. Portable Feed-Through Accessory:  Two-terminal, dead-front junction arranged for removable mounting on accessory stand of stationary terminal junction.
	3. Grounding Kit:  Jumpered elbows, portable feed-through accessory units, protective caps, test rods suitable for concurrently grounding three phases of feeders, and carrying case.
	4. Standoff Insulator:  Portable, single dead-front terminal for removable mounting on accessory stand of stationary terminal junction.  Insulators suitable for fully insulated isolation of energized cable-elbow terminator.

	F. Test-Point Fault Indicators:  Applicable current-trip ratings and arranged for installation in test points of load-break separable connectors, and complete with self-resetting indicators capable of being installed with shotgun hot stick and tested ...
	G. Tool Set:  Shotgun hot stick with energized terminal indicator, fault-indicator test tool, and carrying case.

	2.6 ARC-PROOFING MATERIALS
	A. Tape for First Course on Metal Objects:  10-mil- (250-micrometer-) thick, corrosion-protective, moisture-resistant, PVC pipe-wrapping tape.
	B. Arc-Proofing Tape:  Fireproof tape, flexible, conformable, intumescent to 0.3 inch (8 mm) thick, compatible with cable jacket.
	C. Glass-Cloth Tape:  Pressure-sensitive adhesive type, 1/2 inch (13 mm) wide.

	2.7 SOURCE QUALITY CONTROL
	A. Test and inspect cables according to ICEA standards before shipping.
	B. Test strand-filled cables for water-penetration resistance according to ICEA T-31-610, using a test pressure of 5 psig (35 kPa).
	C. Cables must be tested prior to energizing.


	PART 3 -  EXECUTION
	3.1 PRE-INSTALLATION
	A. Cables shall be ordered on maximum size reels available from the manufacturer so as to reduce to a minimum, or eliminate entirely the need for splicing.  Submit cable reel sizes for owner approval.
	B. Movement of Cable Reels
	1. Reels of cable must not be dropped from any height, particularly from trucks or other transporting equipment.
	2. Lift reels using following methods:  Crane or boom type equipment - insert shaft (heavy rod or pipe) through reel hubs and lift with slings on shaft, preferably utilizing spreader or yoke to reduce or avoid sling pressure against reel head.  Forkli...
	3. Reels may be moved short distances by rolling.  Reels should be rolled in the direction indicated by arrows painted on reel heads.  Surfaces over which the reels are to be rolled should be firm, clear of debris, and also clear of protruding stones,...

	C. Storage of Cable Reels
	1. Cable ends are sealed prior to shipment.  If factory seals are cut off, new tape seals must be applied to prevent moisture entry into cable. Strip cable finishes back two inches (2"), down to insulation for braided or non-jacketed constructions.  T...
	2. Whenever possible, the factory applied lagging (protective cover) should be left in place until removal is absolutely necessary.  Additional covering, such as tarpaulin, plastic sheeting, etc., may be used if cable is to be stored for long periods,...
	3. Store reels of cable on a firm surface, paved if possible, or on planking to prevent settling into soft ground.
	4. The storage area should have good drainage.
	5. Use fencing or other barriers to protect cables and reels against damage by vehicles or other equipment moving about in the storage areas.

	D. Handling Cable Reels
	1. Cold weather handling and pulling-in of cable can be more difficult, depending on the cable construction and installation location. Cold-induced stiffness of cable must be considered along with radius and number of bends in the proposed installatio...
	2. In general, most cables can be safely handled without damage if not subjected to temperatures lower than ten (10) degrees F. (minus twelve (-12) degrees C.)* in the twenty-four (24) hour period preceding pulling and bending.  If it is anticipated t...
	*Fourteen (14) degrees F. (minus four (-4) degrees C.) for PVC jacketed cables.

	E. Pulling Tension
	1. Always determine the safe maximum pulling tension of the cable and compare this to the tension required for the particular run configuration being considered.
	2. A tension-monitoring device must be used during the pulling system to insure that the cable maximum pulling tension is not exceeded. This must be a continuous monitoring device so that cable pulling is not interrupted.


	3.2 INSTALLATION
	A. The Electrical Contractor shall thoroughly inspect the site.  After such inspection, the Electrical Contractor must review his cable installation method (direction of pull, reel setup, number of splices, etc.) with the Owner prior to the cable inst...
	B. Electrical Contractor shall pump dry all manholes prior to cable installation.  Extreme caution must be exercised during cable installation due to existing energized circuits.
	C. Always determine that existing and new ducts and conduits are clear of obstructions and properly sized.
	D. Thoroughly swab all new conduits by rodding and brushing before pulling in cables.  Thoroughly mandrel and swab all existing and new conduits before pulling in cables.  Use rod equipped with brass knuckle-joint fittings so the rod can be joined and...
	E. Attachment to the cable can be accomplished with any of the commercially available devices (Kellems grips, Greenlee wire grip, etc.) or by field-made pulling eyes using the conductors, or by factory-made pulling eyes.  The choice may depend on the ...
	F. Factory applied seals on cable ends may be disrupted during the pulling operation and therefore should be checked and replaced if the cables are not going to be spliced or terminated right after pull-in.  This is especially important for undergroun...
	G. Install cables according to IEEE 576.
	H. Pull Conductors:  Do not exceed manufacturer's recommended maximum pulling tensions and sidewall pressure values.
	1. Where necessary, use manufacturer-approved pulling compound or lubricant that will not deteriorate conductor or insulation. Cable pulling compound shall be applied at the beginning of the cable entry into the conduit and at each manhole and/or pull...
	2. Use pulling means, including fish tape, cable, rope, and basket-weave cable grips that will not damage cables and raceways.  Do not use rope hitches for pulling attachment to cable.
	3. New cables to be installed shall not be spliced.

	I. Roller tracks and/or cable guides shall be placed in each manhole to insure that the manufacturer's minimum bending radius is not exceeded and to protect the cables during the transition from top to bottom or bottom to top conduit positions within ...
	J. Install exposed cables parallel and perpendicular to surfaces of exposed structural members and follow surface contours where possible.
	K. In the case of installing directly buried cables, a layer of approximately three inches (3") of selected backfill should be placed at the bottom of the open trench prior to installing cables. The cables should be laid into the trench being careful ...
	L. Separate cables crossing other cables or piping by a minimum of 4 inches (100 mm) of tamped earth.  Install permanent markers at ends of cable runs, changes in direction, and buried splices.  Refer to specification section 16054.
	M. Install "buried-cable" warning tape 12 inches (305 mm) above cables.  Refer to specification section 16054.
	N. In manholes, handholes, pull boxes, junction boxes, and cable vaults, train cables around walls by the longest route from entry to exit and support cables at intervals adequate to prevent sag.
	O. Install cable splices at pull points and elsewhere as indicated; use standard kits.
	P. Install terminations at ends of conductors and seal multiconductor cable ends with standard kits.
	Q. Install separable insulated-connector components as follows:
	1. Protective Cap:  At each terminal junction, with one on each terminal to which no feeder is indicated to be connected.
	2. Portable Feed-Through Accessory:  Three.
	3. Standoff Insulator:  Three.

	R. Arc Proofing:  Unless otherwise indicated, arc proof medium-voltage cable at locations not protected by conduit, cable tray, direct burial, or termination materials.  In addition to arc-proofing tape manufacturer's written instructions, apply arc p...
	1. Clean cable sheath.
	2. Wrap metallic cable components with 10-mil (250-micrometer) pipe-wrapping tape.
	3. Smooth surface contours with electrical insulation putty.
	4. Apply arc-proofing tape in one half-lapped layer with coated side toward cable.
	5. Band arc-proofing tape with 1-inch- (25-mm-) wide bands of half-lapped, adhesive, glass-cloth tape 2 inches (50 mm) o.c.

	S. Properly phase out cables before any connections.
	T. Follow manufacturer’s instructions for installation of cables in cold weather.
	U. Ground shields of shielded cable at terminations, splices, grounding conductors, and separable insulated connectors at all manholes to ground rods or ground bus.  Ground metal bodies of terminators, splices, cable and separable insulated-connector ...

	3.3 IDENTIFICATION
	A. The outer surface of each jacketed cable shall be durably marked throughout its length with the following information:
	1. The manufacturer’s name, trademark, or other distinctive marking by which the organization responsible for the product may be readily identified.
	2. The size of the conductor.
	3. The type of conductor; copper.
	4. The rated voltage for which the cable was tested or approved.
	5. The year of manufacture.
	6. The listing of Underwriter’s Laboratories (UL).

	B. This identification shall be repeated along the cable at regular intervals with unmarked surfaces not exceeding six (6) inches.
	C. Durable marking on the outer jacket shall be surface printing only.  The printing shall be sharply defined and clearly visible.
	D. The manufacturer shall maintain records permitting traceability of each shipped length of cable, by means of shipping reel number, to the manufacturer’s records and tests of the original insulated length produced.  Retention shall be for a minimum ...
	E. Contractor shall furnish and install embossed brass or stainless steel circuit identification tags on each cable spliced in the manhole. Tags shall be installed in both the new and existing manholes (within the scope of the project). Each cable sha...
	F. See Division 16 Section "Electrical Identification" for additional requirements.

	3.4 FIELD QUALITY CONTROL
	A. Testing:  Contractor shall engage a qualified testing and inspecting agency to perform field tests and inspections and prepare test reports.
	1. Perform each visual and mechanical inspection and electrical test stated in NETA ATS.  Certify compliance with test parameters.
	2. After installing medium-voltage cables and before electrical circuitry has been energized, test for compliance with requirements.
	3. The following, but not limited to, tests should be completed:
	a. Production Testing
	b. Continuous DC spark testing of the non-conducting stress control layer prior to extrusion of the EP Insulation.
	c. Mooney Viscosity, Scorch Viscosity and Specific Gravity of each batch of the EP Insulation prior to extrusion.
	d. AC Voltage Withstand test for a 5-minute duration of each finished cable at the values specified in Table 1.
	e. Volume Resistivity of the nonmetallic shield.
	f. DC Resistance of all insulation conductors and metallic shields.
	g. Dimensional Verification of all extruded layers.
	h. Absence of water in conductors and interfaces confirmed.


	B. Conditions Applying to Tests
	1. All performance and other factory tests prescribed by this Specification are to be made by, and at the expense of the Manufacturer.  All samples are to be furnished by the Manufacturer.
	2. The Owner may elect to witness tests and to make inspection of the Cable during the process of manufacture, except for those processes of a confidential nature.  Manufacturer shall notify Owner at least three (3) calendar weeks prior to manufacturi...
	3. Cable shall not be shipped unless all required tests have been completed and the results of tests show compliance with all requirements of these Specifications.
	4. All tests listed in this Specification shall be made with the results kept on file by the Manufacturer.  One (1) copy of the test results shall be submitted to the Owner along with a certificate of compliance stating that all Cable tested meets the...

	C. Remove and replace malfunctioning units and retest as specified above.

	3.5 SHIPPING
	A. All finished Cable shall be shipped on heavy duty wooden non-returnable reels.  Each end of the Cable shall be firmly and properly secured to the reel.  The Cable shall be protected on the reel against physical damage, dirt and weathering in transi...
	B. Each end of each length of Cable shall be sealed hermetically before shipment.  There shall be no water and no corrosion in the completed Cable when the reel is shipped.
	C. Reels shall be securely blocked-in position so that they will not shift during transit.  The Manufacturer shall be responsible for any damage to the Cable during transit, which is the result of the Cable reels not having been properly fastened, sea...
	D. The minimum diameter of the drum shall be not less than fourteen (14) times the overall diameter of the Cable.
	E. The inner or drum end of the Cable, when allowed to project through the flange of the reel, shall be protected from injury by a suitable covering of galvanized or painted sheet iron or steel having ends and sides rounded or shaped so as to ward off...
	F. Paralleled Cables to be furnished three (3) phases of equal length on each reel.  For Cables specifically required not to be paralleled, each length of Cable listed in the specific requirements section shall be shipped on a separate reel.
	G. Each reel shall be marked as follows:
	1. Durably and legibly stenciled on one (1) flange of the reel plainly stating the destination, Customer's order number, shipping length of cable on reel, gross weight, number, type and size of conductor, type of Cable construction and rated voltage.
	2. With an arrow and suitable accompanying wording stenciled on the flange of the reel, indicating which way it should be rolled.
	3. With a durable number on one (1) flange of the reel, either branded on the reel or stamped on metal tags permanently attached to the reel.
	4.  Export packaging and shipment (is), (is not) required.


	3.6 WARRANTY
	A. The Manufacturer shall warrant that the Cable furnished under this Specification is new of first-class material and workmanship throughout, that it has been tested in accordance with this Specification and that the results of the tests comply with ...
	1. Any length of Cable found defective in material or workmanship during the installation of the Cable, or
	2. Any length of Cable failing during normal and proper use within the life of the installation (forty (40) years minimum) which shows defects of material or workmanship, provided in each case that immediate written notice of such failure is given to ...

	B. Where two (2) or more lengths of single-conductor Cable are installed and operated as the equivalent of one (1) multiple-conducting Cable, any length of Cable injured as a result of the failure within the life of the installation of one (1) of the ...
	C. All replacements by the Manufacturer under the provisions of this Section shall be made free of charge, f.o.b. the delivery point called for in the original purchase order.
	D. Except as otherwise agreed, lengths of Cable which have been replaced under the provisions of this Section shall become the property of the Manufacturer and shall be returned to the Manufacturer by the Owner f.o.b. Owner's city, unless special cond...
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