4.32
UNITIZED POWER CENTER - Substation No.7B - oPTION 1
4.32.1
General

This specification covers the procurement of one single-ended unitized power centered.  The unit-substation shall consist of one (1) 750 KVA transformer, one (1) primary switch and one 480V switchboard. The Contractor shall furnish and install the unitized power center as specified herein and as shown on the contract drawings. 


The transformer shall be connected to a new  primary interrupter switch by a top entry 15KV cable in conduit. The transformers and switchgear sections, split for shipping, shall have lifting eyes to facilitate installation.


The Contractor shall furnish and coordinate all transitions between major components of the substation, such as transformers, bus bars, all cables, cable terminations and switchboard sections.  It will be the sole responsibility of primary Contractor to ensure proper field fit of all components.  The whole unit assembly shall comply with the diagram and plan layout/section views shown on the project drawings. Any dimensional deviation is unacceptable.


The entire unit-substation including transformers, switchboard, primary switches, etc., shall carry a minimum 3 year guarantee. The contractor shall provide a single point of contact for Lockheed Martin to interface with, in the event that any component, regardless of the manufacturer, is found to be defective.

4.32.2
POWER CENTER UNIT

The three-phase unitized power center and all components shall be designed, manufactured and tested in accordance with the latest applicable standards of NEMA and ANSI.


The power center  enclosure shall be NEMA 3R, outdoor type metal enclosed enclosure and be rodent-proof with each vent having a metal mesh screen.


The dimensions of each switchgear unit shall be equal to the dimensions shown on the project drawings.

4.32.2.1
manufacturer


A.
Cutler-Hammer

4.32.2.2
ratings


A.
The primary switch section ratings shall be as follows:



Nominal System Voltage


13.8 kV three-phase four wire



System Grounding



Solid



Maximum Design Voltage


15 kV



Basic Impulse Level



60 kV



Bus/Switch Continuous Current


600 Amperes



Switch Load-Break Current


600 Amperes



Momentary and Fault-Close Current

80 kA with fuses



Two Second Current





25 kA without fuses.


B.
The transformer ratings shall be as follows:



kVA Rating
750kVA/1000KVA AA/FFA



Frequency
60 Hz



Temperature Rise
80 degrees C



Vacuum Impregnated
Yes



Nominal Voltage, Primary
13.8 kV



Primary BIL Rating
60 kV



Primary Winding Configuration
Delta



Nominal Voltage, Secondary
480V/277 Volts 



Secondary Winding Configuration
Wye

A. The primary switch, transformer and distribution section shall be combined in a unitized steel structure having internal steel barriers to effectively segregate the sections into separate compartments.

B.
The manufacturer shall supply a channel base, six inches (6”) in height, attached to the integral assembly so as to facilitate movement into position by rolling or jacking and to provide the means for bolting the substation securely to the floor. 


C.
Interconnections between the switch, transformer and the low-voltage apparatus shall be factory installed.


D.
The entire assembly shall be front accessible and suitable for installation against a wall. Ventilating openings, cable connections and transformer tap changers shall be accessible from the front for normal maintenance.

4.32.2.4
bus


A.
All phase bus conductors must be silver-plated copper and be mounted on indoor insulators.


B.
Ground bus conductor shall be silver-plated copper and be directly fastened to a bare metal surface of each vertical section, and be of a size sufficient to carry the rated 2-second current of the switchgear assembly.


C.
When the transformer has a three-phase, four-wire secondary, full-size neutral bus shall be included. Bus bar taps for panels with single-pole branches shall be arranged for sequence phasing of the branch circuit devices. The neutral bus shall have a suitable lug for each outgoing feeder requiring a neutral connection.

4.32.2.5
wiring/terminations


A.
The primary switch section shall have provisions for terminating the incoming primary feeder cable. The type of termination, entry location, and the size and type of incoming cable shall be as shown on the drawings.


B.
Small wiring, fuse blocks, and terminal blocks within the vertical section shall be furnished as indicated on the drawings. Each control wire shall be labeled with wire markers. Terminal blocks shall be provided for customer connections to other apparatus.

4.32.2.6 primary load interrupter switch section


A.
The primary disconnect switch shall be load interrupting with quick-make, quick-break stored energy manual operating mechanism. It shall be three-pole, two-position gang operated.  


B.
Current limiting fuses with a short-circuit interrupting rating of 50,000 amperes RMS symmetrical shall be supplied fixed mounted on the load side of each switch pole. The fuse continuous current rating shall be in accordance with the manufacturer's recommendation. Fuses shall be of the non-indicating type removable from the front without special tools.


C.
Access to fuses while energized shall be positively prevented through a mechanical interlock system which keeps the section front door held closed when the switch is in the closed position.


D.
Any internal parts that remain energized with the switch open shall be guarded by a fixed internal safety barrier to prevent inadvertent contact by operating or maintenance personnel with the door open. Interphase insulating barriers shall be provided as needed for the voltage class to isolate switch and fuse poles from each other and from grounded metal.  The fuses and the switch blades shall be de-energized in the open position. 


E.
Provision shall be made for operating the switch and storing the removable handle without opening the full length door. 


F.
Means shall be provided to padlock the switch in the open or closed position.


G.
Three distribution class surge arresters shall be provided to protect the transformer from surge voltages equal to or greater than its kV BIL rating. One surge arrester shall be located on the load side of each fuse.


H.
Where indicated on the drawings, a key interlock shall be supplied to prevent switch operation unless the associated secondary main device is open. 


I.
An inspection window shall permit a full view of the position of all three switch blades.

4.32.2.7
Transformer Section


A.
A three-phase, 60-Hz, ventilated dry-type transformer shall be supplied as part of the unitized assembly. The insulation system shall be based on 220 degree C insulating materials. The maximum ambient temperature shall not exceed 40 degrees C. Transformer impedance shall be 5.75%.


B.
Primary taps shall consist of 2 - 21/2% above normal and 2 - 21/2% below normal voltage. The tap leads shall be connected to three single-phase tap switches so that taps can be changed from the front without removing covers or unbolting connections. A mechanical interlock system shall prevent access to the tap switches with the primary energized.


C.
All transformer conducting components shall be copper, Including windings, terminals, shall be copper.


D.
Provide forced air cooling fans to increase the transformer kVA capacity by 331/3%.  An electronic fan control and temperature sensing unit shall be provided. The relay shall be a three-phase unit utilizing thermocouples to measure the winding temperature of each phase. The electronics of the relay shall automatically monitor the hottest temperature and display this temperature on a face mounted digital meter. Reading of the other two-phase windings shall be done by pressing a pushbutton on the membrane faceplate of the fan control unit. An audible alarm shall sound when an alarm temperature set point is reached. LED lights shall indicate power on to the fan control system, which phase temperature is being displayed, fans on, overtemperature alarm, and overtemperature trip. System testing and operating set points shall be programmable at the device without connecting any external devices. Control power shall be provided from internal control power transformer.

E.
Provide to Lockheed Martin Corporation six copies of factory test data for acceptance before shipping of the transformer equipment.  The following factory tests shall be made on all transformers, although not necessarily in the order listed. All tests shall be in accordance with the latest revision of ANSI Test Code C57.12.90 and NEMA TR1.:

· Resistance measurements of all windings on the rated voltage connection of each unit and the tap extremes of one unit only of a given rating on this project. This may be omitted if data is available on similar units.

· Ratio tests on the rated voltage connection and on all tap positions.

· Polarity and phase-relation tests on the rated voltage connections

· No-load loss at rated voltage and rated frequency on the rated voltage connection.

· Excitation current at rated voltage and rated frequency on the rated voltage connection

· Impedance and load loss at rated current and rated frequency on the rated voltage connection of each unit and on the tap extremes of one unit only of a given rating on this project

· Temperature test(s) shall be made on one unit only of a project covering one or more units of a given KVA rating.  Tests shall not be required when there is available a record of a temperature test on an essentially duplicate unit.  When a transformer is supplied with auxiliary cooling equipment to provide more than one KVA rating, temperature tests as listed above shall be made on the lowest KVA OA or FA rating and the highest KVA FA rating.

· Applied potential test

· Induced potential tests

Results of the above tests including no load loss data shall be submitted with final drawings in the form of certified test reports.

4.32.2.8
Distribution section


A.
The low-voltage distribution section shall be incorporated into the transformer section but barriered from the transformer, or be in a completely separate self-supporting structure as required to mount the apparatus.


B.
Main bus shall be rated 1200 amperes. All bus bars shall be silver-plated copper with bolted connections at joints. The bus bars shall be of sufficient size to limit the temperature rise to 65 degrees C and rated to withstand mechanical forces exerted when a short-circuit current of 50,000 amperes symmetrical flows through them. Provide full capacity neutral where a neutral is indicated on the drawings. 

C.
The low-voltage distribution section shall contain molded case circuit breakers arranged in group mounted construction. The quantities and frame/trip sizes shall be as scheduled on the drawings. Molded case circuit breakers shall provide circuit overcurrent protection with inverse time and instantaneous tripping characteristics and shall be Cutler-Hammer type Westinghouse Series C.


D.
Circuit breakers shall be operated by a toggle-type handle and shall have a quick-make, quick-break over-center switching mechanism that is mechanically trip free. Automatic tripping of the breaker shall be clearly indicated by handle position. Contacts shall be non-welding silver alloy, and arc extinction shall be accomplished by means of DE-ION arc chutes. A push-to-trip button on the front of the circuit breaker shall provide a local means of manually exercising the trip mechanism.


E.
Circuit breakers shall have a minimum symmetrical interrupting capacity of 65kA or as indicated on the drawings.


F.
Where indicated, circuit breakers shall be UL listed for series application.


G.
Where indicated, circuit breakers shall be current limiting.


H.
Circuit breakers 600 ampere frame and below shall be Cutler-Hammer Series C with thermal-magnetic trip units and inverse time-current characteristics.


I.
Circuit breakers with 600-ampere through 1200-ampere frame shall be Cutler-Hammer Series C with microprocessor-based RMS sensing trip units.


1.
Each molded case circuit breaker microprocessor-based tripping system shall consist of three current sensors, a trip unit and a flux-transfer shunt trip. The trip unit shall use microprocessor-based technology to provide the adjustable time-current protection functions. True RMS sensing circuit protection shall be achieved by analyzing the secondary current signals received from the circuit breaker current sensors and initiating trip signals to the circuit breaker trip actuators when predetermined trip levels and time delay settings are reached.


2.
Interchangeable rating plugs shall establish the continuous trip ratings of each circuit breaker. Rating plugs shall be adjustable. Rating plugs shall be interlocked so they are not interchangeable between frames, and interlocked such that a breaker cannot be closed and latched with the rating plug removed.


3.
System coordination shall be provided by the following microprocessor-based time-current curve shaping adjustments:


a.
Adjustable long-time pick-up 


b.
Adjustable short-time pick-up and delay, selective curve shaping


c.
Adjustable instantaneous pick-up


d.
Adjustable ground fault pick-up and delay, with selective curve shaping.


4.
The microprocessor-based trip unit shall have both powered and unpowered thermal memory to provide protection against cumulative overheating should a number of overload conditions occur in quick succession.


5.
When the adjustable instantaneous setting is omitted, the trip unit shall be provided with an instantaneous override.


6.
Internal ground fault protection adjustable settings shall not exceed 1200 amperes. Provide neutral ground fault sensor for four-wire loads.


7.
Breakers shall have built-in test points for testing the long time delay, instantaneous, and ground fault functions of the breaker by means of an optional 120-volt operated test set accessory.


8.
Circuit breakers shall be Cutler-Hammer Series C circuit breakers, microprocessor-based RMS sensing trip units type Digitrip RMS 310.


K.
Operating handles shall face the front of the unitized equipment and the complete group mounted assembly shall be front accessible for installation and maintenance of outgoing cables. Conduit space shall be provided for cables exiting the top of the section. Outgoing cable shall be confined to front accessible gutters where they do not interfere with the free flow of cooling air.

L. Where indicated, provide circuit breakers UL listed for application at 100% of their continuous ampere rating in their intended enclosure.

M. All circuit breakers shall be padlockable in the open position.

4.32.2.9
metering


A.
Provide a separate customer metering compartment with front hinged door.


B.
Provide current transformers for each meter. Current transformers shall be wired to shorting type terminal blocks.


C.
Voltage transformers including primary and secondary fuses with disconnecting means for metering as shown on the drawings. 


D.
Provide an IQ-DP4000, with a PONI card, Microprocessor-Based Metering System on main breaker unit.  It shall provide the minimal functionality as follows:


SYMBOL 183 \f "Symbol" \s 10 \h Current

A RMS for each phase,  0.2% accuracy


SYMBOL 183 \f "Symbol" \s 10 \h Voltage

V Line-to-line and line-to-neutral


SYMBOL 183 \f "Symbol" \s 10 \h Energy

KWH  from system start-up (resetable locally and remotely)


SYMBOL 183 \f "Symbol" \s 10 \h Real power
KW


SYMBOL 183 \f "Symbol" \s 10 \h Reactive power
KVAR


SYMBOL 183 \f "Symbol" \s 10 \h Total power
KVA


SYMBOL 183 \f "Symbol" \s 10 \h Peak demand



SYMBOL 183 \f "Symbol" \s 10 \h Present demand 


SYMBOL 183 \f "Symbol" \s 10 \h Frequency
Hz


SYMBOL 183 \f "Symbol" \s 10 \h Power factor


SYMBOL 183 \f "Symbol" \s 10 \h Event logging
Date, time, event diagnostics 
SYMBOL 183 \f "Symbol" \s 10 \h Breaker status

SYMBOL 183 \f "Symbol" \s 10 \h Harmonics 
THD

SYMBOL 183 \f "Symbol" \s 10 \h 4 - 20 MA analog input capability

SYMBOL 183 \f "Symbol" \s 10 \h On-board event and data logging stored in non-volatile memory not affected by power outage.

The metering unit shall include a network communications port in order to transmit all metering parameters from its network over the Customer’s existing Johnson’s Integrator network.

4.32.2.10 nameplates


A.
A nameplate shall be mounted on the front door of each switch vertical section in accordance with the drawings.

4.32.2.11
finish


A.
Prior to assembly, all enclosing steel shall be thoroughly cleaned and phosphatized. A powder coating shall be applied electrostatically, then fused on by baking in an oven. The coating is to have a thickness of not less than 1.5 mils. The finish shall have the following properties:

Impact resistance (ASTM D-2794)
60 Direct/60 indirect

Pencil hardness (ASTM D-3363)
H

Flexibility (ASTM D-522)
Pass 1/8-inch mandrel

Salt spray (ASTM B117-85 [20])
600 hours

Color
ANSI 61 gray

4.32.2.12
accessories


A.
Provide one test kit capable of testing all circuit breakers equipped with electronic trip units.

4.32.2.13
Interconnection hardware

All raceway, wiring, connectors, end-of-line resistors and any other equipment necessary for a complete functioning system shall be provided by vendor. All instrumentation wiring and terminations shall be clearly labeled. Markings shall match vendor submitted wiring diagrams. Where shipping splits prevent factory terminations; wiring/raceway shall be clearly labeled for connection by others. This includes wiring from switchboard (discrete input contacts) to transformer fan control panel (status/alarm contacts) and to HV switch (status contact).

4.32.3

testing
4.32.3.1
Factory Testing


A.
Standard factory tests shall be performed on the equipment under this section. All tests shall be in accordance with the latest version of ANSI and NEMA standards.


B.
The manufacturer shall provide three (3) certified copies of factory test reports.

4.32.3.2
Installation


A.
The Contractors shall install all equipment per the manufacturer's recommendations and the contract drawings.


B. 
The Contractor shall submit to Lockheed Martin Corporation six copies of factory test data for acceptance before shipping of the unitized power center equipment.  The factory tests shall be in accordance with the latest recommendation of ANSI and IEEE.


C.
The unit shall be fully assembled and tested prior to shipment.  Tests on the switchboard and breakers shall include but are not limited to a contact resistance test, insulation test, breaker overcurrent-relay trip device test and calibration, communication of networked devices, and an automatic throw over relay functional test.


D.
After the factory tests have been completed, the unit shall be disassembled into the designed shipping sections with care to minimize the reassembling, connection and functional check out time in the field.


E.
Technical assistance during the installation, check-out and start-up of the power center shall be provided by the vendor as part of the contract.  The vendor shall provide a fully qualified, factory trained manufacturer's representative and all necessary equipment and instrumentation to test, calibrate, set and functionally check-out the entire unit for a period of 2 working days..


F.
The manufacturer's representative shall provide technical direction and assistance to the Contractor in general assembly of the equipment, connections and adjustments, and testing of the assembly and components contained therein.


G.
The Contractor shall provide three (3) copies of the manufacturer's field start-up report.

4.32.3.3
Manufacturer's Certification


A.
A qualified factory-trained manufacturer's representative shall certify in writing that the equipment has been installed, adjusted, and tested in accordance with the manufacturer's recommendations.


B.
The Contractor shall provide three (3) copies of the manufacturer's representative's certification.

4.32.4
Documentation

A.
The bidder shall provide for bid evaluation a document listing each paragraph of this specification individually.  He shall clearly indicate compliance or exception to each paragraph and provide a detailed explanation of all exceptions.  All requested items such as performed tests, reports, drawings, instruction books, installation,  and  etc. shall be included in the vendors base bid.

B.
Bidder shall submit three sets of complete catalogs for evaluating the unit substation technically and dimensionally.  All submittals shall clearly indicate the equipment being quoted. 

C.
Bidder shall submit a detailed description for any component which takes exception to this specification. A power center plan layout showing overall dimensions, orientations and interconnections of the entire power center as proposed by Contractor, shall submitted for bid evaluation.

D.
Upon bid is awarded, the successful bidder shall submit a complete manufacturing design document for approval within four weeks.

E.
Prior to delivery of the unit including HV switches, transformers, 480V switchboard, and metering devices the supplier shall furnish six copies of Operating, Maintenance, Repair Manuals, Factory Test Data Sheets and suggested spare parts lists.

F.
Documentation shall include complete wire labeled schematics, and point by point connection diagrams with wire labels corresponding to schematics.  Complete instructions and parts data shall be included for all components including those of other manufacturers.  The reproducible ledger size  characteristic curves of the primary fuse and solid-state trip unit of the breakers shall be provided as well.
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