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[Activity]
SECTI ON 16001
EXTERI OR POAER DI STRI BUTI ON SYSTEMS
1 GENERAL
1.1 SUMVARY
1.1.1 Section Includes

1.

1.

1.

This section includes requirenments for the provision of the exterior power
di stribution systens.

1.2 Conponents | ncluded

This section includes, but is not linmted to, requirenents for wire and
cable, conduit and fittings, transformers, surge arresters, fuses, secondary
service swi tchboards and sections, nmulti-way sul fur hexafl uoride (SF6)

sel ector switches, nmetering and UCS equi pnent, and groundi ng and bondi ng
equi pnent. The color shall be consistent for all equipnent - "Aive Geen",
Munsel I nunmber 76Y/3.29/1.5 per ASTM D 1535. Paint coating shall conply
with NEMVA | CS6, corrosion resistance test ANSI C37. 20.

2  QUALI TY ASSURANCE
2.1 Cable Splicer's/Termnator's Qualifications

Submit for approval, 30 days before splices or termnations are to be nmde
in mediumvoltage (5 kV to 35 kV) cables the nanme and qualifications of the
cable splicer/terminator. The certification shall indicate that the

i ndi vidual has had three or nore years recent experience splicing and

term nati ng nmedi um vol t age cabl es. The certification shall also list a

m ni mum of three splices/term nations that have been in operation for nore
than one year. |In addition, the individual may be required to performa
dunmy or practice splice/ternination in the presence of the Contracting

O ficer, before being approved as a qualified cable splicer.

.3 SUBM TTALS

.3.1 Exterior Power Systens

Submit the follow ng shop draw ngs, procedures and catal og data to the Navy
Public Works Center for approval:

Transformers and accessories

SF6 Swit ches

Cabl es

Term nati ons

Condui t

Secondary switchboard and conponents
Met eri ng equi prent

Circuit Breakers

Uility control systemw ring diagram
Field testing plan

TTFe@roeaocoe
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2 PRODUCTS
2.1 SYSTEM PERFORMANCE
2.1.1 Exterior Power Distribution System Requirenents

The design and construction of the exterior electrical power distribution
system shall conformwi th ANSI C2. Encase all underground conduit in
concrete.

The el ectrical point of connection is as indicated where the electrica
characteristics are:

a. Voltage: [ ] kilovolts

b. Available symretrical short circuit rating shall be [derived by
cal cul ation][as indicated].

The Contractor shall provide all work and equi prent as indicated on the
dr awi ngs.

2.2 COVPONENT PERFORVANCE

2.2.1 Underground El ectrical Wrk
2.2.1.1 Wre and Cable

2.2.1.1.1 600 Volt Wres and Cabl es

Service entrance conductors shall be single conductor type USE. Conduct or
size and nunber of conductors in each conduit shall be as indicated.
Conductor identification shall be provided within each enclosure where a
tap, splice, or termination is made. Conductor identification shall be by 3
inch wi de col or-coded tape. Conductors No. 10 AWG and snmller shall be
solid copper. Conductors No. 8 AWG and | arger shall be stranded copper. Al
conductors shall be copper.

2.2.1.1.2 Medium Vol tage Cabl e

Cabl e (conductor) sizes are designated by Anerican Wre Gauge (AW5 and
Thousand Circular MIs (Kcmil). Conductor and conduit sizes indicated are
for copper conductors unless otherw se noted. |nsulated conductors shal
have the date of manufacture and other identification inprinted on the outer
surface of each cable at regular intervals throughout cable length. Wres
and cabl es manufactured nmore than 12 nmonths prior to date of delivery to the
site shall not be accepted.

Medi um vol t age cabl e shall be single conductor Ethylene Propyl ene Rubber
(EPR) insul ated, shielded power cable rated at 15kv, 133% i nsul ation |evel
The cabl e shall be capabl e of operating continously in both wet and dry

| ocations at 105 degrees C for normal operation, 130 degrees C under
energency operation conditions and 250 degrees C under short circuit
conditions. The conductor size is specified in the plans. The conduct or
shield, insulation, and the insulation shield shall be applied continuously
in the same pass by triple extrusion process. The cable shall be insul ated,
jacketed and tested in accordance with AEIC CS6, in the sane plant by the
same manufacturer. Certified AEIC qualification data shall be required prior



[ Proj ect Nane] [ N68711- xX- X- XXXX]
[Activity]

to order placenent, and certified test reports are to be supplied at the
time of shipment. Cable ends shall be seal ed. Cable shall be equipped with a
factory-installed cable pulling eye. Pulling eye shall not exceed the

outsi de di ameter of the cable.

CONDUCTOR: Shal |l be class B stranded anneal ed copper per Part 2 of |CEA S
68- 516.

CONDUCTOR SHI ELD: Shal | be extruded bl ack, sem -conducting thernosetting
conpound applied directly over the conductor. The conductor shield shall be
thermally and chemically conpatible with the conductor and insul ation
Conductor shield may be uniformy and firmy bonded to the overlayi ng
insulation and to be free stripping fromthe conductor. The thickness of the
conductor shall conformto AElIC CS6.

| NSULATI ON: Shal | be Ethyl ene Propyl ene Rubber conformng to AEIC CS6 and
shal | have a m ni nrum average thickness of 220 nmils

| NSULATI ON SHI ELD: Shal | be extruded bl ack, sem -conducting thernosetting
conpound applied directly over the insulation. The insulation shield shal

be thermally and chemically conpatible with the conductor and insulation

The insulation shield shall be free stripping |eaving no conducting particle
or other residue on the insulation surface. The thickness of the insulation
shield shall conformto AEIC CS6.

COPPER TAPE SHI ELD: Shall have a thickness of 5 mls, helically applied over
the insulation shield with a m ni mum of 12.5% overl ap

JACKET: Shall be chl orosul fonated pol yethylene with a m ni numthickness of
80 mls.

2.2.1.2 Medium Vol tage Cable Joints

Provide joints (splices) in accordance with | EEE 404 suitable for 25 kV
voltage and insulation level, and rated for continuous inmersion in water
Upon request, supply manufacturer's design qualification test report in
accordance with | EEE 404. Connectors for joint shall be tin-plated

el ectrol ytic copper, having ends tapered and having center stops to equalize
cable insertion. Connectors shall be rated for voltage of 35 kV m ni num

a. Heat-shrinkable joint: Consists of a uniformcross-section heat-
shrinkabl e polymeric construction with a linear stress relief
system a high dielectric strength insulating material, and an
integrally bonded outer conductor layer for shielding. Replace
original cable jacket with a heavy-wall heat-shrinkable sleeve with
hot - mel t adhesi ve coati ng.

2.2.1.3 Fireproofing Tape
Furni sh tape conposed of a flexible confornable unsupported intunescent
el astonmer. Tape shall be not less than .762 mmthick, noncorrosive to cable
sheat h, sel f-extingui shing, noncombustible, and shall not deteriorate when
subjected to oil, water, gases, salt water, sewage, and fungus.

2.2.2 Conduit

PVC type EB-35 and fittings per NEMA TC-9
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2.

2.

2.3 Pad-mounted Transforners

Equi pnent shall conply with applicable articles of | EEE C57 . Audi ble sound
| evel s shall conply with the follow ng:
kVA DECI BELS ( MAX)

75 51
112.5 55
150 55
225 55
300 55
500 56
750 57
1000 58

2.3.1 Conpartments

The high- and | owvol tage conpartnments shall be separated by steel isolating
barriers extending the full height and depth of the conpartnments.

Conpartnent doors: hinged lift-off type with stop in open position and

t hr ee- poi nt | at chi ng.

.2.3.1.1 Hi gh Voltage, Dead- Front

H gh-vol tage conpartnment shall contain the incomng line, insulated high-
vol t age dead-break connectors, bushing well inserts, six high-voltage
bushing wells configured for | oop feed application, access to oil-imrersed
fuses, dead-front surge arresters, tap changer handl e, connector parking
stands and ground pad.

a. Insulated high-voltage dead-break connectors: Provide el bow
connectors as specified for the SF6 switch.

b. Bushing well inserts: |EEE 386, 600 anperes, 25 kV Class. Provide

a bushing well insert for each bushing well unless indicated
ot her wi se.
c. Provide bayonet oil-inmersed, expulsion fuses in series with oil-

i mersed, partial-range, current-limting fuses. Bayonet fuse
links shall sense both high currents and high oil tenperature in
order to provide thernmal protection to the transforner. Coordinate
transformer protection with expul sion fuse clearing | ow current
faults and current-limting fuse clearing high-current faults
beyond the interrupting rating of the expulsion fuse. 1In order to
elimnate or minimze oil spills, the bayonet fuse assenbly shal
include an oil retention valve inside the housing which closes when
the fuse holder is removed and an external drip shield. WArning
shal | be conspicuously displayed wthin the high-voltage
conpartnent cautioning agai nst renoving or inserting fuses unless
the | oad-break switch is in the open position and the tank pressure
has been rel eased.

Bayonet fuse assenbly: 150 kV BIL.
Ql-inmersed current-limting fuses: ANSI C37.47; 50,000 rns

anperes symmetrical interrupting rating at the system voltage
specified. Provide three spare fuses.
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d. Surge arresters: ANSI/IEEE C62.11, rated 12 kV, with maxi num
conti nuous operating voltage of 10.2 kV rnms |ine-to-neutral
di scharge class of 10 kA, fully shielded, dead-front, netal-oxide-
varister, internediate class, el bow type with resistance-graded
gap, suitable for plugging into bushing well inserts. Provide three
arresters for radial feed circuits.
e. Parking stands: Provide a parking stand near each bushing well.
2.2.3.1.2 Low Vol tage

Low vol t age conpartnent shall contain | ow voltage bushings with NEMA spade
term nals, accessories, stainless steel diagranmmtic transfornmer nanepl ate,
and ground pad.

2. 2.

3.

a.

Accessories shall include drain valve with sanpler device, fill
plug, pressure relief device with contacts, liquid |level gage with
contacts, pressure-vacuumgage with contacts, and dial type
thernmoneter with contacts and 4-20mA out put and naxi nmum t enperat ure
indicator. Al contacts and 4-20mA outputs shall be wired to the
UCs.

Copper NEMA spade lug with nore than six holes shall have
addi ti onal support at the ends of the lugs, and shall be supported
from above

Tr ansf or mer

Ql-insulated [l ess-flammabl e |iquid-insulated] [edible |ess
flammabl e liquid], two winding, 60 hertz, 65 degrees C rise above a
30 degrees C average anbient, self-cooled type.

Transfornmer shall be rated as indicated, 95 kV BIL.
Transfornmer voltage ratings, as indicated.

Tap changer shall be externally operated, manual type for changi ng
tap setting when the transforner is de-energized. Provide four 2.5
percent full capacity taps, two above and two bel ow rated primary
voltage. Tap changers shall clearly indicate which tap setting is
in use.

M ni nrum t est ed i npedance shall not be |less than 3.5 percent at 85
degrees C, or as indicated.

Transformer shall include lifting lugs and provisions for jacking
under base. The transformer base construction shall be of the
fabricated type and suitable for using rollers or skidding in any
direction. Provide transformer top with an access handhol e.
Transfornmer shall have its kVA rating conspi cuously displayed on
its enclosure. The transformer shall have an insul ated | ow voltage
neutral bushing with lugs for ground cable, and with renpvabl e
ground strap
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g. Alarmcontacts for nonitoring of tenperature, pressure, vacuum and
liquid level via contacts for wiring to the UCS. Tenperature
nmoni toring shall include 4-20mA out put.

2.2.3.3 Insulating Liquid

a. Mneral oil: ASTM D 3487, Type Il, tested in accordance with ASTM
D 117. Provide identification of transforner as "non-PCB" and
"Type Il mineral oil" on the nanepl ate.

[b. Less-flanmable transforner |iquids: NFPA 70 and FM P7825for | ess-
flammabl e 1iquids having a fire point not |ess than 300 degrees C
tested per ASTM D 92 and a dielectric strength not |ess than 33 kV
tested per ASTM D 877. Do not provide nonfl anmabl e transforner
liquids including askarel and insulating |iquids containing
pol ychl ori nat ed bi phenyls (PCB's) and tetrachl oroethyl ene
(perchl oroet hyl ene), chlorine conmpounds, and hal ogenat ed conpounds.
Do not provide silicone. Provide identification of transformer as
"non- PCB" and "nanufacturer's name and type of fluid" on the
nanepl ate. ]

2.2.3.4 Corrosion Protection

Bases and cabinets of transformers shall be corrosion resistant and shall be
fabricated of stainless steel conformng to ASTM A 167, Type 304 or 304L.
Base shall include any part of pad-nounted transfornmer that is within 3

i nches of concrete pad. Form cabinets of stainless steel sheets no | ess
than No. 13 U S. gage. Paint bases, cabinets, and tanks. Paint coating
system shall conply with ANSI C57.12.28 regardl ess of base, cabinet, and
tank materi al

2.2.3.5 SPARE PARTS
a. Provide 1 set of three 15kV spare fuses.
b. Provide three wenches for high voltage conpartnment.
c. Provide 6 spare pad | ocks keyed to AASML.

2.2.4 Secondary Service Sw tchboards

Provi de NEMA 3R, freestandi ng switchboard. The swi tchboard shall be designed
for outdoor service with insect and rodent-proof screened ventilation

| ouvers and gasketing to insure a weatherproof assenbly under rain, snow,

sl eet and hurricane conditions. The swi tchboard shall be the product of one
manuf acturer. Switchboard shall consist of main and feeder vertical sections
an the utility control cabinet as described bel ow External doors shall have
a mni mum of five hinges and 3-point |atching nechani sns and shall be

padl ockable. The nain breaker and metering sections shall have doors with a
m ni mum of five hinges. Al doors, both front and rear, shall have the
capability of being |atched open greater than 90 degrees fromthe closed
position. All bussing shall be copper. Easy access to the bus shall be
made fromrear door entrances. All control wiring shall be tie wapped in
pl astic troughs and nmachi ne fastened to interior netal cabinet or struts in
10" intervals maxi num Adhesives shall not be permtted for securing
control wiring. The exterior surface of the switchboard shall be free of any
sheet netal fasteners or self threading screws. All enclosing netal
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cabi nets and doors shall be carriage bolted 11 gage steel. Roof and floor
shall be constructed of 8 gage steel. All circuit breaker, current
transformer or space conpartments shall be fastened with self aligning
bolts. Swi tchboards shall conply wit applicable articles of |EEE C37.

2.2.4.1 Switchboard Vertical Section

Each vertical section shall include:
a. Doors: Front, rear and all interior doors shall be furnished with
full length hinges and have an open | atched position greater than
90 degrees. Door knobs and rotating hardware shall be stainless
steel. Doors shall have door keepers and |ouvers with repl aceabl e

fiberglass filters.

b. Lights: Each section vestibule shall be furnished with a
fluorescent light and Iight swtch.

c. Receptacles: One ground fault protected receptacle shall be
provided in each one of the sections.

d. Heaters: Provide two stainless steel strip heaters, rated 1000
watts, 240V, operated on 120 volts, in each breaker conpartment.
Heaters shall be controlled by a thernostat and huni di stat | ocated
i nside the secondary switchboard section. Humidistats shall be
i ndustrial type, high limt, to nmaintain conpartnents within the
range of 30 percent to 60 percent relative humdity. Electric
heaters in swi tchboard assenblies shall be energized while the
equi pnment is stored or in place prior to being placed in service.

e. Roof shall be sloped fromfront to rear
2.2.4.1.1 Uility Control System (UCS) Conponents

The manufacturer of the sw tchboard shall provide the follow ng rel ated
itenms in the switchboard for the utility control system

a. Transducers, alarmcontacts, netering and control devices,
i ncluding those in the transforners and SF6 swi t ches.

b. Al wiring to and fromtransducers, circuit breaker alarm contacts,
nmetering and control devices, located within the sw tchboard. Al
wiring inputs shall terminate at the ternminal strips inside the
utility control cabinet.

Al'l metering conponents such as neters and transducers shall be located in
one vertical section (utility control cabinet) with all field device

term nal blocks for ct’'s, transformer nonitoring points, circuit breaker
status. Provide a 3 foot by 3 foot space for mounting the future RTU

adj acent the termnal bl ocks. Provide one thernostatically controlled heater
and one heater controlled by a hunmidistat. Heater ratings shall be as

speci fied above.
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2.2.4.2 Secondary Main Circuit Breaker (Mdre Than 2000 Anps))

UL listed stationary type, insulated case circuit breaker, manually
operated, three pole, single throw with positive acting indication of
breaker position. The continuous anpere rating shall be as indicated. Al
breakers shall be UL listed for application in their intended enclosure for
100% of their continuous anpere rating. Frane size and anpere ratings shal
be as indicated on the drawi ngs. Provide breaker A and B status contacts for
UCS noni tori ng.

2.2.4.2.1 Interrupting Capacity

The interrupting capacity of the main circuit breaker shall be matched to
the indicated bus rating.

2.2.4.2.2 Circuit Breaker Rating and Adj ust nent

The conti nuous anpere rating of the breaker shall be determ ned by the
insertion of an interchangeable rating plug that natches the | oad and cabl e
requirenents. The rating plug shall be interlocked with a solid state
tripping nechanismto automatically "open" the breaker when the plug is
renoved. The breaker shall remain "trip free" with the plug removed. In
addition, rating plugs shall be keyed to prevent incorrect application
between different frame ratings. Conplete system selective coordination
shal | be provided by the addition of the followi ng tine/current curve
shapi ng adjustnents for phase currents:

Ampere setting
Long tinme del ay

Short tinme pickup
Short tinme del ay
I nst ant aneous

Paooe

Al'l adjustnents shall be nmade using non-renovabl e di screet step, high
reliability switching plugs for precise settings. A sealable transparent
cover shall be provided over the adjustnent to prevent tanpering. Access to
adj ust breaker setting shall be acconplished by removing the transparent
cover only. Do not provide ground fault tripping.

2.2.4.2.3 Circuit Breaker Status I|ndication

The solid state trip unit devices shall be provided with two visua
indicators to indicate the automatic tripping nmode of the breaker (i.e.
overload or short circuit).

2.2.4.2.4 Circuit Breaker Test Points

Al'l breakers shall be provided with test points for in-service functiona
testing of the features provided. Provide 2 hand held test kits to test the
above functions.

2.2.4.2.5 Crcuit Breaker Operation

The breakers shall be capable of a ninimum of 4000 interruptions of rated
current followed by 4000 operations at no | oad w thout nmintenance. Subnit
manufacturer’s certification. Further, the breaker shall be equipped with
field replaceabl e contacts.
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2.2.4.3 Secondary Main and Feeder Breakers (2000 Anps and Less)

Bolt-on type Fed. Spec. WC 375B. Ml ded-case type. Circuit breakers shal
have a qui ck-nake, qui ck-break operating nechani smand shall be equi pped
wi t h ambi ent - conpensated thernmal magnetic trip low to high settings.
Provi de anpere frane size and adjustable trip plug as indicated for al
circuit breakers. Circuit breaker shall trip free of the handle, and the

handl e position shall indicate whether the breaker is "on", "off" or
"tripped." Circuit breaker is to be mounted so that when renoved the bussing
will not be disturbed. An overload in one phase shall cause all three

phases to trip. Short circuit bracing shall match the indicated bus brace
rating. Provide breaker A and B status contacts for UCS nonitoring.

2.2.4.4 Kilowatt-Hour Meters — SW TCHBOARD TYPE, CLASS 20, DEMAND TYPE

ANSI Cl12.1, ANSI C12.10, ANSI 12.16, ANSI C12.18, ANSI Cl2.19 ANSI cl2. 20,
Type |1, Cass 3, Style B and shall have pul se nodul e and | oad profile
nodul e with recording capability of 64k data storage. Kilowatt-hour neters
shal | be swi tchboard type totally conpatible to each particular application
Kilowatt-hour nmeters shall be of one manufacturer. The neters shall have an
el ectroni c demand recording regi ster and shall be secondary readi ng as

i ndi cated. The register shall be used to indicate maxi mumKkilowatt denand
as well as cunul ative or continuously cumul ative demand. Denmand shall be
measured on a block-interval basis. It shall have provisions to be
programed to cal cul ate demand on a rolling interval basis. Enable TQU
nmeasur enent nodul e at the factory. Switchboard neters — 3-stator, 3 phase,
4-wire, 120 volt, class 20, and secondary type. Sw tchboard type case with
paddl e for neter renoval incorporating automatically short-circuiting of
current transformer circuits. Meter covers shall be polycarbonate resins

wi th opconport and reset. Battery mounting |location shall be in the front.
Provide blank tag fixed to the nmeter faceplate for the addition of the neter
multiplier which will be the product of the current transforners and
potential transforner ratio and will be filled in by PAC at the job site.
The normal billing data scroll shall be fully programuable. Pulse nodul e
with progranmable ratio selection. Meters shall be progranmed after
installation through opconport. Liquid crystal display, 9 digits, blinking
squares confirmregi ster operation. Large digits for data and snaller
digits for display identifier. Wre KYZ output to the utility control

cabi net .

2.2.4.5 Fuse Bl ocks
Pul  out type, 30 anp rating, NEMA Class J with fuses, 3 pole.

2.2.4.5.1 Fuses
Pul | out type, NEMA Class J, current limting.

2.2.4.6 Term nal Boards/ Bl ocks
Term nal boards shall be bolt on type 240 volt, 30 amp for |lay down on
control systens wiring. Provide with engraved plastic termnal strips and
screw type termnals for external wring between conponents and for interna

Wi ring between renovabl e assenblies. Termnal bl ocks associated with
current transformers shall be short circuiting type, 6 circuit, conpatible
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with current transforner wiring systens and shall have shorting bars with
shorting screws. Term nate conductors for current transfornmers with ring-
tongued lugs. Each block shall be secured to the conpartnment by mechanica
neans. Terminal boards identification shall be identical in simlar units.
External wiring shall be col or-coded consistently for sinmlar termna
boards. Term nal boards/bl ocks shall be arranged so that access to them
shall be in the front of the switchboard only within the utility contro
cabi net .

2.2.4.7 Wre Mrking

Mark control and netering conductors at each end. Provide factory-
installed, white plastic tubing, heat shrink with black block type letters
on factory-installed wiring. On field-installed wiring, provide white,
preprinted, polyvinyl chloride (PVC) sleeves, heat stanped with black bl ock
type letters. Each sleeve shall contain a single letter or nunber. Provide
specific wire markings using the appropriate conbination of individua

sl eeves. Each wire marker shall indicate the device or equi pnent, including
specific term nal nunber to which the rempte end of the wire is attached.

2.2.4.8 Switchboard Wring

Cell and panel control wiring shall be run in plastic wiring trough havi ng
slots at each side for branching of the wires. Wring to the hinged panels
shal |l be carried across the hinges in |aced bundl es arranged so that the
wires twist rather than bend. Al wiring shall be correctly and clearly
identified with letters and/ or nunbers at each end of the wire. The wire
mar ker shall show the origination and destination. Provide identified
term nal boards with engraved plastic termnal strips for external wring
bet ween conponents and for internal wring between renovabl e assenbli es.
Term nal board identification shall be identical in all simlar units.

Col or code external wiring consistently for all simlar term nal boards.

Swi t chboard control wiring shall ternminate at terninal boards with ring-
tongue terminals. Control circuit term nations shall be properly identified.

2.2.4.9 Control Cable

Control cable shall be stranded “SIS” type, except for analog utility
control circuits. Conductors shall be copper, and shall be #12 AWG m ni num
Conductors shall be color coded per contract draw ngs or | abeled on each
end. Control cable for anal og transducer circuits shall be #18 copper

twi sted and shielded pairs rated for 300 volts. All devices shall be wired
to the utility control cabinet. Control circuit term nations shall be
properly identified.

2.2.4.10 AC Vol tneter
Transformer rated, 250 volt, 60 Hz input, 4 inch for use with 288 to 120
volt potential transfornmers. Provide external dropping resistor if
required. Voltneter shall provide +1 percent accuracy at full scale. Scale
shal | span 250 degrees. Munting shall be flush type.

2.2.4.11 Voltneter Switch

Vol tmeter switch shall be designed specifically for the purpose and shal
have seven positions, one position for each phase to neutral and one
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position for each phase to phase and “off”. Contacts shall be rated for 20
anperes, 600 volts AC. Switch shall have nmetal shaft and renovabl e handl e.

2.2.4.12 Potential Transforner

Potential transforners shall be rated for interior use. Voltage rating
shal | provide 120 volts, 3 phase, 4 wire, 60 Hertz, we to kilowatt-hour
nmeter, insulation class, 600 volts. Potential transformers BIL shall be 10
KV and accuracy class 0.3 at burdens w, x and y. Thermal rating shall be 500
VA.

2.2.4.13 Vol tage Transducer

Vol tage transducer wiring shall be connected to a potential transfornmer.
Provide three (3) spare transducers for each sw tchboard. Transducer
housi ng shall be constructed of ferrous netal. The voltage Transducer shal
i nclude the followi ng features: Full scale shall be 150 volts. Load shal
be single phase. Potential input shall be 115 VAC. Potential burden shal
be a naxi mumof 2.5 VA at 120 volts. Burden shall be 0.1 VA per el enent at
120 volts, 2 VA per elenent with 5 anperes input. CQutput shall be 4-20mA
DC. Accuracy/Linearity at 25 deg C. +0.25% at rated output, 0.5% of ful
scal e includes, influences due to variation in voltage, current, power
factor, wave form frequency and output |oad inpedance. Operating
tenperature range 0 degree F to 150 degree F, 400 ns for output to register
99% of final value. Frequency range shall be 58-62 Hz. AC conponent range
shal | be 0.5% of naxi mum output. Power factor range shall be Unity to | oad
or lag zero. Calibration adjustment shall be +10% Zero adjustnent is not
required. Dielectric strength shall be 1800V RVS at 60 Hz between each
input circuit and all other conponents. External anplifier power of 120V is
required.

2.2.4.14 AC Ammeter

Transformer rated, 5 anperes, 60 Hz input, 4 inch for use with current
transformers. Ameter shall provide +1 percent accuracy at full scale.
Scal e shall span 250 degrees. Mounting shall be flush type.

2.2.4.15 Ammeter Switch

Ammet er switch shall be designed specifically for the purpose and shal
short circuit all current circuits except the one being read. Contacts
shall be rated for 20 anperes, 600 volts AC. Switch shall have 4-position
escut cheon indicati ng each phase and “off”. Switch shall have nmetal shaft
and renovabl e handl e.

2.2.4.16 Current Transforners

Current transformers for netering application shall be multi-ratio type, with
a mninmmof 9 ratios, 5 termnals, rated for interior use. Insulation class
rati ng shall be 600 volts, 60 hertz, and shall have an accuracy
classification of 0.3 for ANSI standard burdens. Current transforner ratios
shall be set as indicated on the drawings and if not on the draw ngs, set to
match circuit breaker trip settings. Current transfornmers shall be bracket
or rack nmounted in secondary cabinets and positioned to allow cables to
easily route through the current transforner opening. Integral circuit
breaker current transfornmers shall not be used for nmetering. Installation of
current transformers shall have all ratios brought out to individual shorting
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bl ocks, each wire shall be identified on both ends. Use ring type |ugs.
Current transformer installation shall have Hl side of the current
transformer facing power source. At shorting terminal block provide ground
junper on the 6th term nal and ground the current transfornmer on the side of
the shorting termnal block which is wired to the KWH neter or anp
transducer. Provide the follow ng:

Multi-ratio Current Rating Anperes Taps
( RATI OS)
600 to 5 50 to 5 2 and 3
100 to 5 1 and 2
150 to 5 1 and 3
200 to 5 4 and 5
250 to 5 3 and 4
300 to 5 2 and 4
400 to 5 1 and 4
450 to 5 3 and 5
500 to 5 2 and 5
600 to 5 1 and 5
1200 to 5 100 to 5 2 and 3
200 to 5 1 and 2
300 to 5 1 and 3
400 to 5 4 and 5
500 to 5 3 and 4
600 to 5 2 and 4
800 to 5 1 and 4
900 to 5 3 and 5
1000 to 5 2 and 5
1200 to 5 1 and 5
2000 to 5 300 to 5 3 and 4
400 to 5 1 and 2
500 to 5 4 and 5
800 to 5 2 and 3
1100 to 5 2 and 4
1200 to 5 1 and3
1500 to 5 1 and 4
1600 to 5 2 and 5
2000 to 5 1 and 5
3000 to 5 300 to 5 3 and 4
500 to 5 4 and 5
800 to 5 3 and 5
1000 to 5 1 and 2
1200 to 5 2 and 3
1500 to 5 2 and 4
2000 to 5 2 and 5
2200 to 5 1 and 3
2500 to 5 1 and 4
3000 to 5 1 and 5



[ Proj ect Nane] [ N68711- xX- X- XXXX]
[Activity]

4000 to 5 500 to 5 1 and 2
1000 to 5 3 and 4
1500 to 5 2 and 3
2000 to 5 1 and 3
2500 to 5 2 and 4
3000 to 5 1 and 4
3500 to 5 2 and 5
4000 to 5 1 and 5

2.2.4.17 Current Transducer

Feeder anperage shall be nonitored by current transducers as shown on the
control drawings. Wring input shall be connected to current transforner.
Provide three (3) spare transducers for each sw tchboard. Transducer
housi ng shall be constructed of ferrous netal. Anpere transducers shall be
single elenment, constant current output and shall have characteristics equa
to or better than the follow ng: Input current shall be 0-5 anperes AC
singl e phase neasurenents. |Input shall be capable of continuously carrying
10 anperes AC or withstandi ng 250 anperes AC for 1 second. Qutput current
shall be 4-20 millianps (mA) DC. Calibration adjustment shall be +2%

m nimum  Qutput ripple shall be 0.5% maxi mum Response tine shall be 0.1
seconds for output to register 99% of a sudden input change.
Accuracy/Linearity 25-1/4C shall be +0.5 of full scale overall between 0-5
anperes, |load variation of 0-108 ohns and frequency variation of 50-500 Hz.
Tenperature effect shall be +1% naxi nrum bet ween -20 degree C to 60 degree C.
Humi dity effect shall be 0.05% without condensation. Burden shall be 1 VA
maxi mum Vol tage input shall be nonminal 120V at a range of 85-135V and shal
be capabl e of w thstanding 175V overload conti nuously.

2.2.4.18 Control Power transforner

NEVA ST 20, rated 7.5 kVA, 1-phase, 3-wire, 60 hertz, dry-type, 480 prinary
volts to 120/240 secondary volts conplete with primary current limting
fuses and secondary nol ded case circuit breakers. Wre using 3-#6 THW on
both primary and secondary. Transforners shall be accessible fromthe front
and in NEMA 1 housi ng.

2.2.5 Pad-Munted SF6 (Sul fur Hexafluoride) Insulated Interrupter Switch

ANSI C37.71 and ASTM D 2472. The SF-6 gas switch shall be rated for 600
anperes, 15,500 volts 110kV BIL, 40 KA monentary and fault close
asymmetrical rating. Switches shall be three-pole, multi-way type as shown
on the drawings, with two operating positions identified as OPEN, and
CLCSED. Viewi ng wi ndows (mininmumtwo per tank) shall be provided for

i nspection of all operating positions. These wi ndows shall be bolt-nounted
type with retained and cushi oned gaskets. Individual switch blades or |inks
shal |l be provided for each incoming feeder. The switches shall be | oad-
break type assenblies with external operating handles, and sw tch bl ade
contact arrangenents as shown on the drawi ngs. Contact shall be self-
aligning, silver-plated copper type with arc shields to mninize contact
wear. Contact travel shall be clearly visible through the view ng w ndows.
Contacts shall be rated for 500 service operations. Each switch tank shal
be constructed of ninimm 6.35mthick wel ded steel plate, welded at al
joints. The tank shall be suitable for frame mounting. A gas pressure
gauge with a 4-20nA output shall be provided and wired to the utility
control cabinet. The switch shall be provided with a fill valve, plug, air
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test fittings, lifting eyes, ground bus, grounding provisions, one |line

di agranms, operating handl e, and conpression spring operator. A galvanized
steel angle and/or channel frame allowi ng 48" fromfinish grade to high
vol t age bushi ngs shall be provided. Low profile type or integral door type
switches are not acceptable. The switch tank shall be bolted to the frane.
Addi tional outdoor weather-proof 11 gauge steel enclosure with doors and
padl ockabl e handl e shall be provi ded as shown on drawi ngs. Parking stands
shall be provided to "Park" cables after rempval. Color of switch enclosure
shall match unit substation color. Munt switch on concrete pad at |east 203
mm thick. Provide bare copper cable, not |ess than 610 mm bel ow connect ed
to ground rods and each sw tch way.

2.2.5.1 Cable Term nation

The switch shall have field replaceable (fromexterior of tank) 600 Anp
appar at us bushi ngs, conplete with el bow connectors for rear connection of
cabl es. Bushings and connectors shall be rated for 25 kV operation
Connectors shall be capable of accepting 3/0 to 750 MCM cables. All cables
shal | be marked by phase, for each terninator location. The switch
conpartnents shall not be utilized as splicing junction boxes.

2.2.5.2 Circuit D agram

Circuit diagramwith circuits | abel ed per contract draw ngs, naneplate
i ndi cating manufacturer and switch rating as specified above shall be
provided. Include pad |abels and circuit nunbers.

2.2.5.3 El bow Connector and Accessories

| EEE 386. Apparatus (el bow) connectors shall be a fully shielded, fully
subnersi bl e, hot stick operable, separable insulated connector, designed for
de-energi zed operation. The connector shall be designed to term nate
specified cable. The connector shall consist of a housing, conductor
contact, nmale contact, and bail assenbly. The housing shall be nade of a
speci al ly nol ded, non-tracking type rubber with an outer conductive jacket
1/8 inch thick. The contacts shall be high conductive, silver plated copper
wi th conpression disc washers to insure positive contact pressure when
engaged. The connectors shall be rated as foll ows:

Cont i nuous Load Current 600A RMVB

8- Hour Overload Current 900A RMS

Vol t age Nomi nal 25kV

Phase to Ground Vol t age 14. 4kV m ni mum

| mpul se Wthstand Vol tage (BIL) 125kV, 1, 2 x 50 wave

Wt hstand Vol t age 42kV, 60HZ, 1 M n.
80kV, DC, 15 Mn.

Corona Extinction 40000 RVMs Asymetrical for
12 Cycles

2.2.5.4 Accessories

a. Basic insulating plugs, dead end plugs and connecting plug shall be
fully shielded, fully submersible devices to interface the
apparatus connectors. The electrical rating shall be the sane as
for apparatus connectors. Provide one (1) for each unused bushi ng.
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b. Shield adapter and groundi ng device shall be furnished for
i ntercepting cabl e shielding and proper groundi ng.

c. Al prenmolded products such as basic insulating plugs, dead end
pl ugs, connecting plugs, end caps, shield adapters, and groundi ng
devi ces shall be the product of one manufacturer

d. Provide three (3) spare el bow connectors for each switch and turn
t hese over to the Contracting Oficer.

3 EXECUTI ON
3.1 EXAM NATI ON
3.1.1 Verification of Conditions

Coordi nate the electrical work with the work of other trades at the jobsite
to ensure that conponents which are to be incorporated into the electrica
system are available to prevent delays or interruptions as the work
progresses. Verify that conditions are suitable for installation of the

el ectrical system

3.1.2 Installation Underground
3.1.2.1 Underground Duct with Concrete Encasenent

Ducts for electrical power distribution shall not be smaller than 127 mmin
di ameter. The concrete encasenent surrounding the bank shall be rectangul ar
in cross-section. Separate conduits by a mninmumconcrete thickness of 63.5
nm except separate power conduits fromcontrol conduits by a m ninmum
concrete thickness of 76.2 nm

The top of the concrete encasenent shall not be I ess than 457 mm bel ow grade
except that under roads and paverment it shall be not |ess than 610 nm bel ow
gr ade.

3.1.2.2 Meters and Current Transforners
Provide in accordance with ANSI Cl12.1
3.1.2.3 Foundation for Equipnent and Assenblies

Mount transformer on concrete slab. The slab shall be at |east 203 nm
thick, reinforced as indicated. If reinforcement is not indicated then
provide slab with a 152nm by 152 nm - W2.9 by W2.9 nesh placed uniformy 102
mmfromthe top of the slab. Slab shall be placed on a 152 nmthick, well-
conpacted gravel base. The top of the concrete slab shall be approximately
102 mm above the finished grade. Edges above grade shall have 12.7 mm
chanfer. The slab shall be of adequate size to project at |east 203 nm
beyond the equi pment. Provide conduit turnups and cabl e entrance space
required by the equi pment to be nounted. Seal voids around conduit openings
in slab with water- and oil-resistant caul king or seal ant. Cut off and
bush conduits 76.2 mm above sl ab surface. Provide curbing to contain
transformer oil |eaks.

3.1.2.4 G ounding Electrodes
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Provi de cone pointed driven ground rods driven full depth plus 152 mm
installed to provide an earth ground of the val ue before stated.

3.1.2.5 Pad Munted Transformer G ounding

Provi de ground | oop around the pad perineter consisting of four ground rods
| ocated at opposite corners, connected with No. 4/0 bare copper grounding
conductors. Provide copper groundi ng conductors and connect themto the
ground | oop. Provide a ground conductor fromthe transfornmer secondary
neutral to ground |oop sized in accordance with NFPA 70. Al connections
shal | be nade with exotherni c wel ding. Grounding conductor fromtransforner
secondary neutral shall be insulated and run to the ground | oop separate
fromarrester and ground pad conductor. The ground | oop, surge arrester
conductor, and conductor fromtransforner ground pads to ground | oop shal
be No. 4/0 bare copper. When additional work is required to obtain the
speci fied ground resistance, the provision of the contract covering
"Changes" shall apply.

3.1.2.6 Fence G ounding

Fences around el ectrical equi pnent shall be grounded with a ground rod at
each fixed gate post and at each corner post. Drive ground rods adjacent to
the ground loop until the top is 304.8 mm bel ow grade. Attach the ground rod
to the ground | oop by exotherm c welding. Attach a No. 4/0 bare copper
conduct or by exothernic fusion weld process, to the ground rods and extend
underground to the imediate vicinity of fence post. Lace the conductor
vertically into 304.8 nm of fence mesh and fasten by two exothernic welds,
one to bond wire to post and the other to bond wire to fence. Each gate
section shall be bonded to its gatepost by a 3 mmby 25.4 mmflexible

brai ded copper strap and ground post clanps. anps shall be of the anti-

el ectrolysis type.

3.1.3 ACCEPTANCE TESTI NG

The Contractor shall engage the services of a recognized i ndependent testing
firmor independent electrical consulting firmto performshort-circuit and
coordi nati on studies as herein specified. The Contractor shall engage the
services of a recogni zed i ndependent testing firmfor the purpose of
perform ng i nspections and tests as herein specified. The testing firm shal
provide all material, equipnent, |abor, and technical supervision to perform
such inspections and tests. The inspections and tests shall detern ne
suitability for energization. An itenized description of equipnment to be

i nspected and tested is as foll ows:

12KV Cabl e and term nations

Pad Mounted transforner

SF6 switches

Secondary distribution sections.

Circuit Breakers, 100 anp trip and | arger
I nstrument Transformers

Met ering Systens.

Groundi ng Systens

3.1.3.1 APPLI CABLE CODES, STANDARDS, AND REFERENCES

InterNational Electrical Testing Association Acceptance Testing
Specifications For Electric Power Distribution Equi pment and Systens, 1999.
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Al'l inspections and tests shall be perfornmed in accordance with applicable
codes and standards including: NEC, ANSI, |EEE, NFPA, NEMA, and OSHA

3.1.3.2 QUALI FI CATI ONS OF | NDEPENDENT TESTI NG ORGANI ZATI ON

The i ndependent testing organi zati on shall have been engaged in full practice
in the final inspection, testing, calibration, and adjusting of electrica

di stribution systenms, for a nminimmof ten years. The independent testing
organi zation shall be financially independent of the supplier, producer, or
installer of the equipnment. The i ndependent testing organization shall have a
calibration programw th accuracy traceabl e every six nonths in an unbroken
chain, to the National Institute of Standards and Technol ogy. (NI ST) The

i ndependent testing organization shall have a designated safety
representative on the project. The safety standards foll owed shall include
OSHA and NFPA 70E. Inspection, testing, and calibration shall be perforned by
an engi neering technician, certified by a national organization, with a

m ni mum of five years experience inspecting, testing, and calibrating

el ectrical equipnment, systenms and devices. Information on the certified

engi neering technician shall be submitted to the Contacting Oficer’s
Representative for approval prior to the start of work. The qualifications of
t he i ndependent testing organi zation shall be subnmitted to the Contracting
officer’'s representative for approval prior to the start of testing. Ful
menbership in the InterNational Electrical Testing Association constitutes
proof of meeting all of the above requirenents. The contractor shall supply
to the i ndependent testing organization conplete sets of approved draw ngs,
coordi nation study, settings of all adjustable devices, and other information
necessary for an accurate inspection and eval uation of the systemprior to
performance of any tests. After the evaluation of the system and equi prent
has been made, the independent testing organization shall submt for approva
an acceptance test procedure for each itemof electrical distribution

equi pnment to be tested on this project. No testing shall be perforned unti
the test procedures have been approved.

3.1.3.3 RESPONSIBILITY

The contractor shall performroutine insulation resistance, continuity, and
rotation tests for all distribution and utilization equipnent prior to and in
addition to tests performed by the i ndependent testing organization specified
herein. The contractor shall supply a suitable and stabl e power source of

el ectrical power to each test site. The independent testing organi zation
shal | specify the specific power requirenents. The independent testing

organi zation shall notify the contracting officer’'s representative prior to
conmmencenent of any testing. Any system material, or workmanship which is
found defective on the basis of acceptance tests shall be reported. The

i ndependent testing organization shall naintain a witten record of all tests
and shall assenble and certify a final test report. The independent testing
organi zation shall have a designated safety representative on the project to
supervi se operations with respect to safety.

3.1.3.4 REPORT SUBM TTALS

Si x bound copies of the certified test reports shall be subnmitted to the
Government at the conpletion of the project. The final report shall be signed
and stanped by a registered engi neer and shall include the foll ow ng

i nformation:

Sunmary of the project
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Description of equiprment tested

Vi sual inspection report

Description of tests

Test results

Concl usi ons and recommrendat i ons

Appendi x i ncluding appropriate test forms
I dentification of test equipnment used

3.1.3.5 | NSPECTI ON AND TEST PROCEDURES

Performall tests, including any optional tests listed in NETA ATS-1999.
This applies to all equi pnrent provided on the project.

3.1.4 Devices Subject to Manual Operation

Each device subject to manual operation shall be operated at |east three
ti mes, denobnstrating satisfactory operation each tine.

End of Section



Version 1 of RTU specl0/12/99

SECTI ON 16745

FI BER OPTI CS DATA TRANSM SSI ON FOR EXTERI OR UTI LI TY CONTROL SYSTEM
Version 6.1 07/28/99

PART 1  GENERAL
1.1 REFERENCES
The publications listed below forma part of this specification to the
extent referenced. The publications are referred to within the text by the
basi c designation only.
AVERI CAN NATI ONAL STANDARDS | NSTI TUTE (ANSI)
ANSI C2 (1997) National Electrical Safety Code
ELECTRONI C | NDUSTRI ES ASSQOCI ATI ON ( El A)

EIA 170 (1957) Monochrone Tel evi sion Studio
Facilities

ANSI / EI A/ TI A- 455- 41 (1993) Conpressive Loadi ng Resi stance of
Fi ber Optic Cables

ANSI / EI A- 472D00A (1993) Fiber Optic Conmunications Cable for
Qutside Plant Use

FEDERAL COVMMUNI CATI ONS COWM SSI ON ( FCQ)

FCC Part 15 2001 Rul es and Regul ations: Radio Frequency
Devi ces

| NSTI TUTE OF ELECTRI CAL AND ELECTRONI CS ENG NEERS, | NC. (| EEE)

| EEE C62. 41 1991 Surge Voltages in Low Voltage AC Power
Circuits

NATI ONAL ELECTRI CAL MANUFACTURERS ASSOCI ATI ON ( NEMA)

NENMA 250 1997 Encl osures for Electrical Equi pnent
(1000 Vol ts Maxi mum

UNDERWRI TERS LABORATORI ES I NC. (UL)

UL 1449 1996 (Errata 1986) Transient Voltage Surge
Suppr essors

1.2 RELATED REQUI REMENTS

Section 16050, "Electrical General Requirenents," applies to this section,
with the additions and nodifications specified herein.

SECTI ON 16745 Page 1
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1

1

1

3  SYSTEM DESCRI PTI ON
3.1 Desi gn Requi rement s

Provide fiber optic (FO data transm ssion nedia (DTM for analog or digita
conmuni cations. Data transm ssion systemshall consist of transmtter and
recei ver nodul es connected by transmi ssion lines and term nal devices.
Conputing devices, as defined in FCC Part 15, certified to conply with
requi renents for Class A conputing devices and | abeled as set forth in FCC
Part 15.

. 3.2 El ectrical Requirenents

Equi prent shall operate froma voltage source as shown, plus or mnus 10
percent, and 60 Hz, plus or mnus 2 percent.

.3.3 Power Line Surge Protection

Provi de surge protection for equi pnrent connected to AC circuits from power
line surges. Surge protector; |EEE C62.41 UL 1449. Do not use fuses for
surge protection.

.3.4 Si gnal Line Surge Protection

Provi de protection for comuni cati on equi pment agai nst power surges induced
on wire line connections of any comunication circuit. Cables and
connectors serving as comuni cations circuit between a fiber optic
transmitter or receiver and any device shall have surge protectors installed
at each end. Provide additional triple electrode gas surge protectors rated
for the application on each wirelike circuit within three feet of the
bui |l di ng cable entrance. Do not use fuses for surge protection. Test

i nputs and outputs in both normal and common node using the foll owi ng wave
forms:

a. 10 nmicrosecond rise tinme by 1000 m crosecond pul se wi dth wave form
with a peak voltage of 1500 volts and a peak current of 60 anperes.

b. An 8 microsecond rise tine by 20 microsecond pul se width wave form
with a peak voltage of 1000 volts and a peak current of 500 anperes.

.4 SUBM TTALS

Submit the following in accordance with Section 01300, "Subnittals."
4.1 SD- 02, Manufacturer's Catal og Data

a. FO cable

b. ST Fiber optic connectors
4.2 SD- 05, Design Data

a. Optical link power budget

b. Signal bandwi dth analysis

SECTI ON 16745 Page 2
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Submit conplete system descriptions, analyses, and cal cul ations used in
si zing equi pment required in Section 16800, "Utility Control System Addition
" Descriptions and cal cul ati ons shall show how the equi pment will operate
as a system
1.4.2.1 Optical Link Power Budget

Submit cal culation for transnission power |osses between the transmitter and
receiver.

1.4.2.2 Si gnal Bandwi dth Anal ysi s

Submit analysis to assure that all components have sufficient bandwidth to
transmt the required signal

1.4.3 SD- 08, Statenents
a. Installer's qualifications
b. Instructor's qualifications
c. FO system operational test plan
1.4.3.1 Installer's Qualifications
Prior to installation, subnit data for approval by PWC code 611, Navy Public
Works Center 32nd Street Naval Station, of the installer's experience and
qualifications specified in paragraph entitled, "Evidence of
Experience and Qualifications."
1.4.3.2 Instructor's Qualifications
Prior to installation, subnit data of the instructor's experience and
qualifications as specified in paragraph entitled "Evidence of Experience
and Qualifications."
1.4.3.3 FO System Qperational Test Plan
Submit for approval at |east 30 days prior to comencenent of forma
operational testing. |Include detailed procedures for operational test of FO
system conponent and perfornance of an integrated systemtest.
1.4. 4 SD-11, Factory Test Report
a. FO cable reel test
1.4.5 SD- 12, Field Test Reports
a. Field test
1.4.6 SD- 14 Sanpl es
One each of the follow ng sanples shall be subnitted to the ROCC with the

manuf acture's data |list for approval. The sanples will beconme the property of
t he government.

SECTI ON 16745 Page 3
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a. 36" piece of fiber optic cable
b. 1 ST Fi ber optic connector kit
c. 1 Fi ber optic cable nmarker tag
4.7 SD- 19, Operation and Mai ntenance Manual s
a. Fiber optic (FO data transm ssion nedia, Data Package 5

Submit operation and nmi ntenance data in accordance with Section 01730,
"Operation and Mintenance Data."

.5 QUALI TY ASSURANCE

.5.1 Evi dence of Experience and Qualifications

.5.1.1 Installer

Show that the installer who will performthe work has a m ni mumof 2 years
experience successfully installing FO cable system of the same type and
design as specified herein. |Include the nanes, |ocations, and points of
contact of at least two installations of the same type and design as
specified herein where the installer has installed such systens. |Indicate

the type of each systemand certify that each system has perfornmed
satisfactorily in the nanner intended for a period of not |ess than 12
nont hs.

.5.1.2 I nstructor

Show that the instructor, who will train operation and nmi nt enance
personnel, has a mnimum of 24 hours training froma recogni zed technica
organi zation, and 2 years experience in the installation of FO cable system
of the type specified.

.6 SI TE CONDI Tl ONS

.6.1 Envi ronnent al Requi renents

Provi de equi pnent and cable rated for continuous operation under anbient
environnental conditions of 0 to 60 degrees C and hum dity up to 100 percent
condensing or as nornally encountered for the installed | ocations.

PART 2 PRODUCTS

2.

1 FO CABLE

ANSI / EI A- 472D00A for underground and buried use. Cable shall contain 6
fiber optic conductors. Individual fiber conductors shall be col or coded.
Cabl e shall be fromthe sanme manufacturer, of the sanme type, and of the sane
si ze.

SECTI ON 16745 Page 4
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2.1.1 Mul ti node Fi ber

Fi bers shall be multinode, fully graded i ndex glass core with gl ass
cl addi ng, and with acryl ate covering over the cladding, in accordance wth
the foll ow ng.

Core Di ameter: 62.5 m crons
Cl addi ng Di aneter: 125 nm crons
Covering Dianeter: 250 ni crons
Strengt h: 50 kpsi, m nimm
Nunerical Aperture: 0. 275
Wavel engt h: Dual wi ndow at 850 and 1330 nanoneters
Attenuati on: < 3.0 dB/km at 850 nanoneters
< 1.0 dB/km at 1330 nanoneters
Bandwi dt h: > 160 MHz-km at 850 nanoneters
> 500 MHz-km at 1330 nanoneters

2.1.2 Cabl e Construction

Cabl e conmponents shall w thstand the environment where the cable is
installed for a m nimumof 20 years.

2.1.2.1 Mechani cal Stress

Mechani cal stress present in the cable shall not be transmitted to the
optical fibers. The FO cable shall use |oose tube construction. In |oose
tube construction the optical fibers shall be surrounded by a tube buffer
be contained in a channel, or otherw se | oosely packaged to provide

cl earance between the fibers and the inside of the container to allow for

t hermal expansions wi thout constraining the fiber. The protective container
shal |l be extruded froma material having a coefficient of friction
sufficiently lowto allow the fiber free novenent.

2.1.2.2 Protective Covering

Provi de conti nuous covering on a single length cable with sane material, and
shall be free fromholes, splits, blisters, and other inperfections.
Covering shall be flanme retardant, noisture resistant, non nutrient to
fungus, ultraviolet light resistant, nontoxic, and electrically
nonconductive. A flooding conpound shall be applied into the interior of the
fiber tubes, into the interstitial spaces between the tubes, to the core
covering, over the core covering, and between any unbonded surfaces of the
non-nmetallic strength nmenber and jacket of all cable to be installed
underground, and in |ocations susceptible to npisture.
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2.1.2.3 Strength Menbers

Non-metal lic strength nmenmbers shall be integral part of the cable
construction. The conbined strength of the nenbers shall be sufficient to
support the stress of installation and protect the cable in service.

2.1.2. 4 Cabl e Quter Jacket

Provi de Pol yvinyl chl oride (PVC) cable jacket. Jacket shall be continuous,
snooth, and free fromholes, splits, blisters, and other inperfections.
Jacket shall be flane retardant, npisture resistant, non nutrient to fungus,
ultraviolet light resistant, nontoxic, and electrically nonconductive.

2.1.2.5 Tensile Strength
Cabl es of 12 fibers or |less shall withstand an installation tensile | oad of
not | ess than 3000 Newtons and not |ess than 1000 Newtons continuous tensile
| oad. Cables with nore than 12 fibers shall withstand an installation | oad

of not [ess than 6000 Newtons and a long termtensile | oad of not |ess than
1500 Newt ons.

2.1.2.6 I npact and Crush Resi stance

M ni mum crush resi stance of 2000 Newt ons per square centineter, tested in
accordance wi th ANSI/ElI A/ TI A- 455-41.

2.1.2.7 St orage Tenperature Range
M nus 40 degrees C mininum and 70 degrees C nmaximum

2.2 CONDUI T
Conduit as specified in Section 16375, "Underground El ectrical Wrk."

2.3 ENCLOSURES
Provide nmetallic enclosures for fiber optic data transm ssion equi pnent.
NEVA 250, type NEMA 12 or NEMA 4X encl osures. Encl osures shall be 14 gauge
steel with oil resistant gaskets.

2.4 SOURCE QUALI TY CONTROL

Contractor shall certify that FO cable conformto the requirenments of this
speci fication and ANSI/ElI A- 472D00A.

2.4.1 Preparation for FO Cable Delivery

Ship cable on reels with a mni mum overage of 10 percent. Radius of the
reel drumshall not be smaller than the m ni mum bend radi us of the cable.
Wnd cable on the reel so that unw nding can be done wi t hout kinking the
cable. Two meters of cable at both ends of the cable shall be accessible
for testing. Attach permanent |abel on each reel showi ng | ength, cable
identification number, cable size, cable type, attenuation, bandw dth, and
date of manufacture. Provide water resistant |abel and the indelible
witing on the |abels.
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2.4.2 FO Cabl e Reel Test

Test 100 percent of the fibers with an optical time domain reflectoneter
(OTDR) at 850 nanoneters prior to shipment of the FO cable. Calibrate OIDR
to show anomalies of 0.2 dB as a mnimum Submt photograph traces to the
Contracting O ficer.

PART 3 EXECUTI ON
3.1 I NSTALLATI ON

Install system conponents and appurtenances in accordance with the
manuf acturer’s instructions, and ANSI C2. Provide necessary

i nterconnections, services, and adjustnents required for a conplete and
operabl e data transm ssion system

3.1.1 Connectors

Al fibers, including spare fibers, shall have junpers or pigtails of not

| ess than one neter installed at each end of the cable. ST type connectors
shall be installed on each fiber of the fiber optic cable at each

term nation point of the cable. After installation all fibers in the fiber
optic cable shall have connectors at each end. Provide a Fiber Optic

Di stribution Enclosure at each term nation point with couplings for each
fiber. Provide 2-6 foot fiber optic junper cables with connectors on each
end. Each fiber optic junmper cable shall consist of two fibers.

3.1.2 Underground Installation

Install underground electrical work for FO system as specified in Section
16375, “Underground El ectrical Wrk.”

3.1.3 Splices

Splices shall not be permtted. Splices shown on contract draw ngs are for
reference only. Al fiber optic cable shall be one continuous cable from
Pad/ Subst ation/ Station to Pad/ Substation/Station

3.1. 4 FO Cable in Ducts or Conduits

Provi de cabl e lubricant conpatible with the cable sheathing material when
pulling cable. Attach pulling fixtures to the cable strength nenbers.

VWhen indirect attachments are used, match the grip diameter and length to
the cabl e diameter and characteristics. Wen indirect attachnent is used on
cabl es having only central strength nmenbers, reduce pulling forces to ensure
that fibers are not danaged fromforces being transnitted to the strength
menber. During pulling of the cable, continuously nmonitor pull line tension
and do not exceed the maxi mum tension given by the cabl e manufacturer
Mechani cal stress placed upon the cable during installation shall be such
that cable is not twisted or stretched. Provide cable feeder gui de between
cable reel and face of duct or conduit to protect and guide cable into the
duct or conduit as it played off the reel. As the cable is played off the
reel, carefully inspect for jacket defects. Take precautions during
installation to prevent the cable from being ki nked or crushed and that

m ni mum bend radius is not exceeded at any tine. Hand feed and gui de cabl e
t hrough each manhol e or handhol e and apply additional |ubricant at

i nt ernedi at e nanhol es or handhol es. Wen practicable, use the center
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pulling technique to lower pulling tension. Pull the cable fromthe center
point of cable run towards the end term nation points. Wen the cable is
pul | ed out of a manhol e or handhol e, protect cable fromdirt and noisture by
| ayi ng cable on a ground coveri ng.

3.1.5 Pull String

Pull in Yainch polypropylene pull string with the fiber optic cable.
The pull string shall be tied off in each manhol e.

3.1.6 I dentification and Labeling

Provide identification tags or |abels for each cable. Labeling format shal
be identified and provide conplete record to the Contracting Officer with
final docunentation. The fiber optic cable shall be routed through each
manhol e and | oosely tie wapped to the cable rack. The cable shall not be
ki nked or crushed and the m ni mum bend radius shall not be exceeded. The
fiber optic cable shall be clearly tagged in each manhol e. The tag shal
identify it as fiber optic cable and shall identify the term nation points.

3.2 FI ELD QUALI TY CONTROL

Furni sh test equi pnent, instrumentation, personnel, and supplies necessary to
performall testing. Contracting Oficer shall be given 10 worki ng days
notice prior to each test.

3.2.1 Field Test

Verify conplete operation of data transm ssion systemduring field testing.
Performtest on 100 percent of the fibers of each circuit and repeat from
the opposite end of each circuit. Field tests shall include as a m ni nrum

a. Optical time domain reflectometer (OIDR) test at 850 nanoneters, of
the FO cable. Calibrate OIDR to show anonalies of 0.2 dB as a mi ni mum
Repl ace any cable that fails the test with a new cabl e.

Splicing of the cable will not be permitted. Notify the Contracting

O ficer of the problem and the replacenent schedul e. Test the new
cable. Submit photographic traces for each circuit to the Contracting
Oficer.

b. Perform power attenuation test at |ight wavel ength of the
transmtter to be used on the circuit being tested. Measure flux at
the FO receiver end and conmpare to the flux injected at the transmitter
end. Provide a junper at each end of the circuit under test to
val i date end connector |oss. Rotational optinization of the connectors
will not permtted. Circuit loss shall not exceed the cal cul ated
circuit loss by nore than 2 dB. Replace any cable that fails the test
with a new cable. Splicing will not be pernmitted. Notify the
Contracting O ficer of the problemand the replacenment schedul e. Test
the new cable. Provide copies of the test report to the Contracting
Oficer.

c. Test and verify that transmtter/receiver pair of each circuit has
a gain margin which shall exceed the circuit loss by at |least 6 dB
When neasured gain margin of any circuit is less than 6 dB, provide a
repeater on the circuit to maintain a mninumgain margin of 6 dB
Provi de copies of the test report to the Contracting O ficer.
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3.2.2 Per f ormance Verification Test

FO data transni ssion systemshall be tested as a part of the conpleted
system duri ng operational acceptance test as specified in Section 16800.

End of Section
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SECTI ON 16800
UTI LI TY CONTROL SYSTEM
Versi on DNP 2.0 20- Aug- 02

PART 1 GENERAL

1.1 REFERENCES

The publications listed below forma part of this specification to the extent
referenced. The publications are referred to in the text by the basic

desi gnation only.
AMERI CAN NATI ONAL STANDARDS | NSTI TUTE ( ANSI )

ANSI C2 1997 National Electrical Safety Code
ANSI C12 1978 Electricity Metering, Code for
ANSI X3. 74 1979 National Standard Code for Information

I nterchange (ASCI 1)

AMERI CAN TELEPHONE AND TELEGRAPH COMPANY

BSP 41004 1973 Bell System Techni cal Reference Data
Conmuni cati ons Using Voi ce band Private Line
Channel s

DEPARTMENT OF DEFENSE ( DOD)
DOD DI AM 50- 3 MAY 83 Physical Security Standards for
Sensitive Conpartnent Information Facilities,
Def ense Intelligence Agency

ELECTRONI C | NDUSTRI ES ASSQOCI ATI ON ( El A)
El A 232-E (1991) Interface Between Data Term nal
Equi pnrent and Data Circuit-Term nating
Equi pnent Enpl oying Serial Binary Data

El A 455-13 (1984; R 1990) FOTP-13 Visual and Mechani cal
I nspections of Fibers, Cables, Connectors,
and/ or Qther Fiber Optic Devices

El A 455- 25A (1989) FOTP-25 Repeated | npact Testing of
Fi ber Optic Cables and Cabl e Assenblies

El A 455-30B (1991) FOTP-30 Frequency Domai n Measur enment
of Multinode Optical Fiber ° Infornmation

Transm ssion Capacity

El A 455-41 (1985) FOTP-41 Comnpressive Loadi ng Resistance
of Fiber Optic Cables

El A 455- 46A (1990) FOTP-46 Spectral Attenuation
Measur enent for Long-Length, G aded-Index
Optical Fibers

El A 455-47B (1992) FOTP-47 Qutput Far-Field Radiation
Pattern Measurenent
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El A 455- 58A

El A 455-59

El A 455-61

El A 455-65
El A 455- 88

El A 455-91

El A 455-104

El A 455-171

El A 455-177A

El A 485

FEDERAL SPECI FI CATI ONS (

FS ZZ-R 765

I NSTI TUTE OF ELECTRI CAL

| EEE C57.13

| EEE C37.90.1

| EEE C62. 41

| EEE STD 100

| EEE STD 142

| EEE STD 802. 3

DNP2. 0

(1990) FTOP-58 Core Di aneter Measurenent of
Graded- I ndex Optical Fibers

(1989) FOTP-59 Measurenent of Fiber Point
Def ects Using an OTDR

(1989) FOTP-61 Measurenent of Fiber or Cable
Attenuation Using an OTDR

(1988) FOTP-65 Optical Fiber Flexure Test
(1987) FOTP-88 Fiber Optic Cable Bend Test

(1986; R 1991) FOTP-91 Fiber Optic Cable
Twi st - Bend Test

(1988) FOTP-104 Fiber Optic Cable Cyclic
Fl exi ng Test

(1987) FOTP-171 Attenuation by Substitution
Measurenent - for Short-Length Miltinobde
Graded- I ndex and Singl e-Mdde Optical Fiber
Cabl e Assenblies

(1992) FOTP-177 Nunerical Aperture
Measur enment of Graded-1ndex Optical Fibers

(1993) Standard for Electrical
Characteristics of Generators and Receivers
for Use in Balanced Digital Multi point

Syst ens

FS)
Rubber, Silicon; Low and Hi gh Tenperature and
Tear Resi stant

AND ELECTRONI C ENG NEERS (| EEE)
(1978; R 1986) Instrunment Transforners

(1989; R 1995) | EEE Standard Surge
Wt hstandi ng Capability (SWC) Tests for
Protective Rel ays and Rel ay Systemns

(1991) Surge Voltages in Low Voltage AC Power
Crcuits

(1988) | EEE Standard Dictionary of Electrical
and El ectronic Termns

(1982) | EEE Recomrended Practice for
Groundi ng of Industrial and Commrercial Power
Syst ens

(1985) Carrier Sense Multiple Access with
Col l'i sion Detection (CSMSA/ CD) Access Met hod
and Physical Layer Specification
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M LI TARY STANDARDS (M L- STD)

M L- STD- 461 El ectronic Interference Characteristics
Requi renents for Equi prent

M L- STD- 2202 (Basic) Energy Mnitoring and Control Systemns
Factory Tests

M L- STD- 2203 (Basic) Energy Mnitoring and Control Systemns
Per f ormance Verification and Endurance Tests

NATI ONAL ELECTRI CAL MANUFACTURER S ASSCCI ATI ON ( NEMA)

NENVA 250 (1991) Encl osures for Electrical Equiprent
(1000 Vol ts Maxi mun

NEMA | CS 1 (2000) Industrial Controls and Systens

NEMVA | CS 6 1993 Encl osures for Electrical Equi pnent

(1000 vol ts maxi mum

NATI ONAL FI RE PROTECTI ON ASSOCI ATI ON ( NFPA)

NFPA 70 2002 National Electrical Code
UNDERVWRI TER S LABORATORY
UL 864 Si gnal i ng System
UL 910 (1991) Test for Flanme-Propagation Snmoke-

Density Values for Electric Optical Fiber
Cabl es Used in Spa Transporting Environmental
Air

UL 1666 (1991) Test for Flanme Propagation of
El ectrical and Optical -Fiber Installed
Vertically in Shafts

UL 916 Ener gy Managenent Equi pnent

DEPARTMENT OF DEFENSE ( DOD)
DOD DI AM 50- 3 MAY 83 Physical Security Standards for

Sensitive Conpartnent Information Facilities,
Def ense Intelligence Agency

RURAL UTI LI TI ES SERVI CE ( RUS)

RUS REA PE- 60 (1979) Trunk Carrier Systens
RUS REA PE- 80 (1979: Rev. Cct. 1982) Gas Tuber Surge
Arresters
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2 SYSTEM DESCRI PTI ON
2.1 CGener a

Expand the Uility Control System (UCS) in a distributed processing network
manner as described and shown. The existing systemcentral which is |ocated
at PWC Utilities Building 272 Naval Station, San Diego, provides operator

i nteractions, data collection and overall system supervision coordi nation
and control. The existing Central System comunicates with the existing
Renote Terminal Units via a phone Iine and fiber optic network. The

exi sting Renmote Terminal Units perform data consolidation, contro

al gorithms, productions, and cal cul ations and they nanage all contro
functions within their date environment. Sensed data is obtained fromthe
| nput\ Qut put Panels, which are part of the RTU or are located within their
particul ar data environnent and conmunicate with the RTU s via fiber optic
networks. Every connected anal og output (AO)/ analog input (Al) and every
digital output (DO)/digital input (D) represents a "point" where referred
toin this specification.

.2.1.1 Communi cati on Protoco

RTU S rmust support DNP 3.0 protocol. Provide all necessary hardware and/ or
driver software if not present in the existing UCS. The contractor shal
provi de new RTU s as specified and shown which pass the pre-construction
test specified in the paragraph titled “Preconstructi on Acceptance Test” and
interface correctly with the existing UCS system

.2.1.2 Expansi on Requirements

The Contractor shall provide sufficient cards in each RTU to accombdate I/0O
points in the sumtotal of base contract plus Additional points in the
quantity of 15% (m ni mum 2 of each point type) of actual inplenented points
in the base contract. The Additional points shall be furnished as wired-in
spares. The Contractor shall also provide enpty card slots in each RTU for
future expansion. The enpty card slots shall be capable of supporting 4
addi ti onal anal og points and 8 additional digital points. Based on these
requi renents, the Contractor shall determne actual CPU menory and speed
requi renents, nunber of 1/0O cards, power supply capacity, battery capacity,
and encl osure di mensi ons.

2.2 System Reliability

a. The system including all conponents and appurtenances, shall be
configured and installed to yield a nean tine between failure (MIBF) of
at | east 2000 hours.

b. The m ni mum MIBF for all other major system conponents, including
CPUs, power supplies, and RTUs shall exceed 14,000 hours.

C. Wth the exception of a fiber-optic cable cut or other simlar
cabl e destruction, the Mean-Ti ne-To-Repair for the system shall not
exceed 12 hours based on an el ectronic technician, trained as

speci fied, having the recormended set of spare parts, a test set, and
with repair beginning within 15 nminutes of the failure.
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1.2.3 System Accur acy

The system shall maintain an end-to-end accuracy for 1 year from sensor to
operator's console for the applications specified and shall display the
val ue as specified.

1.2.3.1 H gh tenperature

Hi gh tenperature with a range of 200 to 500 F plus or mnus 2.0 F (display
and print to nearest 1.0 F).

1.2.3.2 Pressure

Pressure with a range for the specific application plus or m nus 2. 0% of
range (display and print to nearest psi).

1.2.3.3 FI ow

Flow with a range for the specific application plus or mnus 3.0% of range
(display and print to nearest unit).

1.2.3. 4 KWH

KWH with a range for the specific application plus or mnus 0.5% of reading
( display and print to nearest KWH).

1.2.3.5 Current

Current with a range for the specific application plus or mnus 0.5% of
readi ng( display and print to nearest anpere).

1.2.3.6 Vol t age

Voltage with a range for the specific application plus or m nus 0.5% of
reading ( display and print to nearest volt).

1.2.3.7 Power Fact or

Power Factor with a range for the specific application plus or mnus 1.0% of
readi ng ( display and print to nearest hundredth).

1.2.4 Dat a Base Update

Under system normal heavy | oad, the CPU point data base is to be updated in
both the primary and the backup CPU s. System nornmal heavy | oad conditions
are defined as the occurrence throughout the systemof a total of three
status changes, three digital alarms, three analog high or lowlimt alarms
and three anal og quantity changes within the high and low linmts during a
single 1- second interval. This number of similar occurrences shall repeat
on a continuous basis during successive 1-second intervals for a period of 2
m nutes. Specified system operation and perfornmance shall be maintained
under system normal heavy | oad conditions.

1.2.5 Envi ronnental Condi ti ons

Al UCS field equi pmrent shall operate w thout danmage or degradati on under
the foll owi ng anbi ent conditions, unless otherw se noted.
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a. Operating Tenperature: 32 degrees F to 122 degrees F
b. Humidity: 10 %to 95 % non condensi ng

c. Corrosion: Al UCS field equipnent circuit boards shall be coated or
simlarly protected against the nmarine environnment in San Di ego.

d. Vibration and Shock: Al UCS equi prent shall withstand normal shock

and vibration that will be encountered during transport and subsequent
installation operations. Portable equipnent shall wthstand nor nal
usage.

2.6 El ectrical Transients and El ectromagnetic Interference

Al RTUs shall be designed to withstand el ectrical surges and ot her
transients in accordance with | EEE C37.90. 1. Equi pment connected to
alternating current circuits shall be protected from power |ine surges.
Equi pnrent protection shall mnmeet the requirements of | EEE C62.41. Fuses shal
not be used for surge protection

.2.6.1 Sensor and Control Wring Surge Protection

Al digital and anal og i nputs and outputs shall be protected agai nst
surges induced on control and sensor wiring, and neet the requirenents
of | EEE C37.90.1. Fuses shall not be used for surge protection

.2.6.2 Conmuni cati ons Links Surge Protection

Al'l communi cati ons equi pnent shall be protected agai nst surges induced
on any communi cations |ink and neet the requirenents of | EEE C37.90
whi | e equi pnent is operating. Fuses shall not be used for surge
protection. Al cables and conductors, except fiber optics, which serve
as communi cations |inks shall have surge protection circuits installed
at each end. Protection shall be furnished at equi pmrent and additiona
triple electrode gas surge protectors rated for the application on each
wire line circuit shall be installed within three feet of the building
cabl e entrance. Surge protection shall meet the requirements of REA PE-
60 and REA PE- 80.

2.7 RTU Power Line Conditioner

Power Line Conditioners shall be furnished for each RTU  The Power Line
Condi tioners shall provide both voltage regul ati on and noi se rejection.
The Power Line Conditioners shall be of the ferro-resonant design, with no
novi ng parts and no tap switching, while electrically isolating the
secondary fromthe power line side. The Power Line Conditioners shall be
sized for 125% of the actual connected KVA | oad. Characteristics of the
Power Line Conditioners shall be as foll ows:

a. At 85%1load, the output voltage shall not deviate by nore than plus
or mnus 1% of nom nal when the input voltage fluctuates between -20%
to +10% of nom nal

b. During | oad changes of zero to full |oad, the output voltage shal

not deviate by nore than plus or mnus 3% of nomnal. Full correction
of load switching disturbances shall be acconplished within 5 cycl es,
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and 95% correction shall be accomplished within 2 cycles of the onset
of the disturbance.

c. Total harmonic distortion shall not exceed 3.5%at full | oad.

3 SUBM TTALS

Submit the following in accordance with Section 1300, "Submittals."

. 3.2 SD- 02, Shop Draw ngs

Shop Drawi ngs shall contain conplete wiring, routing and schematic di agrans,
to denonstrate that the additions has been coordinated with and will

properly function as a part of the existing UCS system Draw ngs shall show
proposed | ayout and installation of all equipnent and appurtenances, and

equi pnrent relationship to other parts of the work including clearances for
mai nt enance and operation. Al letter synbols and engi neering unit
abbreviations utilized in information displays and printouts shall conform
to the ASHRAE Handbook of Fundanental s.

a. Systemnodification block diagrans, show ng how the new equi pnent
will be integrated into the existing system G

b. Transm ssion schematic for the UCS addition showing all Data
Transm ssi on Media, nodens and any other interface devices. G

c. Wring and Ternmination drawi ng of sensors and control devices at
the RTU s showi ng RTU term nal nunbers and term nal nunbers in the

swi tchgear or at the sensing device provided. G

d. Provide a single line diagramwith all mains and feeders for each
station. Show instrumentation CI's and PT's with their ratios and show
all metering devices. G

e. Points list for each (RTU) show ng a point description, type of
poi nt and type of input. G

f. RTU factory order forns. G

g. Control diagrans inplenented. G

h. Sequence of Operation. G

i. Equiprment interlock. G
3.1 03, Product Data
Manuf acturers Data shall be subnmitted in accordance with the GENERAL
PROVI SI ONS of the specification and shall consist of a conplete list of
equi pnrent and materials, including manufacturers descriptive and technica
literature, perfornance charts and curves, catalog cuts, and installation
instructions. Contractor shall provide the foll ow ng:

a. Renote Termnal Units (RTU) G

b. Software & Data Transm ssion Protocol Interface Docunmentation G
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c. Fiber Optic Modem G

d. Tel ephone Modem G

e. Field Enclosures and Heating Elements G

f. Switches and Relays G

g. Control Panels G

h. Charger/Battery Banks with alarmpoints G

i. Catalog cuts and nodel nunbers/part nunbers for spare maintenance

parts per paragraph titled “Mintenance Parts”. G
3.3 Testing Submittals (Preconstruction test).
The Contractor shall prepare a test plan and a test procedure for the
preconstruction test specified in the paragraph titled “Testing”. .The
Contractor shall deliver the preconstruction test plan and procedure for

approval . After receipt of witten approval of the preconstruction test plan
and procedure, the Contractor nmay schedul e the preconstruction test.

.3.3.1 Installer's Qualifications

Prior to installation, subnit data to the Contracting O ficer, of the
installer's experience and qualifications specified in the paragraph titled
“Qualifications of Installer”

.3.3.2 Instructor's Qualifications

Prior to installation, subnit data to the Contracting O ficer, of the
instructor's experience and qualifications specified in the paragraph titled
“Qualifications of Instructor”.

.3.3.3 Manuf acturer's Qualifications

Prior to installation, subnit data to the Contracting O ficer, of the
manufacturer's qualifications specified in the paragraph titled “Manufacture
Qualifications”.

.3.4 SD- 04, Sanpl es

One each of the follow ng sanples shall be subnitted to the ROCC with the
manufacturer's data list for approval. The sanples will becone the property
of the government and will not be considered a part of the nmaintenance parts
listed in the paragraph entitled “Maintenance Parts”.

a. 36" piece fiber optic cable G

b. 1 - Fiber optic nodem G

c. 1 - RTU analog input board G

d. 1 - RTUdigital input board G
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3.5 SD- 06 Test Reports

a. Preconstruction test G

b. RTU panels (hardware & software) G

c. Complete operational UCS systems. G
3.6 SD- 10, Operation and Mai ntenance Manual s

Submit as required for systens and equi prent indicated in the technica
sections. Furnish seven copies, bound in binders or an approved equi val ent.
Furni sh one conpl ete manual prior to performance of systens or equi pnent
tests, furnish three copies to the Navy PWC Codes 611 at time of fina

i nspection and furnish the remaining manuals prior to contract conpletion.
Inscribe the following identification on the cover: the words "OPERATI NG AND
MAI NTENANCE MANUAL", the name and | ocation of the system equipnent,
bui | di ng, name of Contractor, and Contract Number. Include in the manua

t he nanes, addresses, and tel ephone nunbers of each subcontractor installing
system or equi pnent and the | ocal representatives for the systemor

equi prent. Include a table of contents with the tab sheets placed before

i nstructions covering the subject. The instructions shall be |egible and
easily read, with |l arge sheets of drawi ngs folded in. The nanual shal

i ncl ude:

a. As-Built Shop Drawi ngs as specified in the paragraph titled " Shop
Dr awi ngs”

b. Furnish As-Built Shop Draw ngs on diskettes acceptable to the
Governnment. The di skettes shall contain conplete shop draw ngs for
items a, b, ¢, d, and e in the paragraph titled “SD 10 Shop Draw ngs*
but are not limted to these itens. Furnish the itens a, b, ¢, din
Aut oCad Version 14 or conpatible format. Furnish iteme in Mcrosoft
Access format or a format convertible to Mcrosoft Access. Provide 2
conpl ete sets of diskettes.

c. A description of the function of each principal itemof the
equi pnent .

d. Installation and nmintenance instructions.
e. Safety precautions.
f. Diagrans and illustrations.
g. Testing nethods.
h. Perfornmance data.

i. Lubrication and calibration schedules, including type, grade,
tenmperature range, and frequency.

j. Parts list. The list shall indicate sources of supply, recomended
spare parts, and nanme of servicing organization
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k. Appendix: List qualified permanent servicing organi zations for
support of the equi pnent, including addresses and certified
qual i fications.

3.6 Certified Test Reports (7 copies)
a. Preconstruction test
b. RTU panels (hardware & software)

c. Conplete operational UCS systens.

4 TESTI NG
4.1 CGener a

The Contractor shall performtesting of all Master Station and associ ated
equi prent, field equipnent, during the preconstruction test and at the
sites, including adjustnents of the conpleted UCS, as specified. Test

equi pnment used to performany function under this contract shall be
furnished by the Contractor. The Contractor is responsible for providing

al |l personnel, equipnent, instrumentation, and supplies necessary to perform
all testing. Witten notification of any planned testing shall be given to
the Governnent at |east 14 days prior to any test, and in no case shal

notice be given until after the Contractor has received witten Governnent
approval of the specific testing procedures.

.4.1.1 Test Pl ans

The test plans shall define all the tests required to ensure that the
expanded system neets technical, operational, and perfornance
specifications. The test plans shall define location, milestones for the
tests, identifying simulation progranms, equipnent, personnel, facilities,
and supplies required. The test plans shall identify the capabilities of the
functions to be tested.

.4.1.2 Test Procedures and Reports

The procedures shall be devel oped fromthe test plans and design
docunent ati on. The procedures shall consist of detailed instructions for
test setup, execution and evaluation of test results. The test report shal
be used to docunent results of the tests. Reports shall be delivered to the
Government within seven days after conpletion of each test.

. 4.2 Preconstructi on Acceptance Test

The Contractor shall performa two week preconstruction operationa
acceptance test of UCS hardware/software. The test shall denonstrate and
docunent that the new RTUs are conpatible with the existing UCS system and
that the new RTUs do not interfere with or degrade the operation of the

exi sting system The test shall denpbnstrate and docunment that the new RTUs
are conpatible with the existing UCS system conmuni cation format, timng and
protocol. The test shall denonstrate and document operation of input and

out put devices and software operation and nodifications. Submt, for
approval, a test plan and a test procedure for the hardware and software
preconstructi on acceptance test. The test plan shall explain in detail the
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expected results and how the expected result will denponstrate that the new
equi pment will neet the requirements of the specification, sequence of
operation and I/ O sunmary tables. The test procedure will describe the

nmet hods for simulating the necessary conditions of operation to denonstrate
performance of the new data gathering equi pment, input generation devices,
out put responses and software to be provided under this contract.

1.4.2.1 Preconstructi on Acceptance Test Exception

The Contractor mamy request an exception fromthe Pre-Construction test. The
Government will grant an exception at its discretion in the case of RTU s
whi ch are known to be conpatible with the existing UCS system If the
CGovernment does not grant an exception the Pre-Construction test nust be
passed or the equiprment will be deemed not acceptable.

1.4.2.2 Delivery "Test Plans" and "Test Procedures and Reports"

Docurrents for the on-site test shall be delivered to the Governnent 28 days
prior to the start of testing. Delivery and installation of the proposed
RTU and data enul ator shall be at |east 14 days prior to start of test.
Test shall comence no later than 60 days after Notice of Award.

1.4.2.3 Sof tware Testing

The conplete software algorithns for the project shall be progranmed into
the existing central system serving PW - San Diego. All English | anguage
descriptors and point assignnents shall be conpletely inplenented. The

exi sting report generator unit shall be progranmed to conpletely nonitor al
testing for a two week period and record the state of all connected devices
hourly for the entire two week period. A hand witten log shall also be
kept during periods of testing, detailing and nodifications to the test
setup, and describing the reason for those nodifications. The hand witten
| og shall also include a description of any RTU failures or alarms and any
conmuni cation failures or alarms.

1.4.2. 4 Test Site

Har dware and software test shall be performed at the Building 272 CPU room
The Contractor shall furnish all phone line nodens, fiber optic nodens and
any equi pnent required to sinulate conditions which will be encountered in
the installation to be conpleted under this project.

1.4.2.5 Test Conmpl etion

Upon conpl etion of the preconstruction hardware and software test, al
reports and | og books shall be delivered to the Governnment. The Gover nment
or the Contractor may terminate the test any tinme during the two week
testing period for an unsuccessful attenpt to test either the hardware or
the software. Upon test failure, the Contractor will be allowed seven days
maxi mum before starting a retest. A second unsuccessful attenmpt wl|
require conplete resubmttal and retesting. Unsuccessful equipnent and
software will not be allowed a third test.

1.4.2.6 System Liability

During the entire testing period, the Contractor shall be liable for al
exi sting software and computer operation as covered in this specification
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Part 3 paragraph titled “General”. The Governnment will provide non-
proprietary information it has and direct the Contractor as to where to
obtain other information. It shall be the contractors responsibility to

obtain the necessary information and to provide all software and hardware
necessary to provide a conplete and operable system

1.5 TRAI NI NG

The Contractor shall conduct training courses for designated personnel

t he mai ntenance and operation of the UCS as specified. The training sha
oriented to the specific systembeing installed under this contract.
Trai ni ng nanual s shall be delivered for each trainee with two additiona
copies delivered for archival at Building 272 Naval Station 32nd Street.
The manual s shall include an agenda, defined objectives for each | esson, and
a detailed description of the subject natter for each | esson. The Contractor
is responsible for furnishing all audi ovisual equipnent and all all other
training naterials and supplies. Atraining day is defined as 8 hours of
classroominstruction, including two 15 m nute breaks and excl udi ng | unch

ti me, Monday through Friday during the daytime shift at the training
facility. Approval of the planned training schedule shall be obtained at

| east 30 days prior to the training.

n
| be

1.5.1 Operators Training |
The Contractor shall provide at |east 2 days of training for 3 people before
the field checkout and the final test. The training shall be orientated
towards installation, configuration and programm ng of the RTU and any
conmuni cati ons equi pnent provi ded under this contract. The Contractor shal
al so provide training on the installation and configuration of any software
added under this contract. At the end of the training the student should be
able to install, configure and program an RTU or the communications
equi pment. The student shall also be able install and configure any software
added under this contract.

1.5.2 Operators Training Il
The Contractor shall provide at |least 1 days training for 3 people before
the Performance Verification Test. The training shall be orientated towards

operation and mai nt enance of the equipnent installed under this contract.
The training shall include:

a. Physical |ayout of UCS panels, conponents and sensors.
b. Troubl eshooti ng and di agnosti c procedures.
c. Repair instructions.
d. Preventive maintenance procedures and schedul es.
e. Calibration procedures.
1.6 WARRANTY
1.6.1 CGeneral Requirenents

The Contractor shall provide all warranty required and equi pment necessary
to maintain all the UCS equi pnent and materials provided under this project
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in operation. The warranty services shall be provided for a period of 1
year after acceptance of the system Warranty work shall include preventive
mai ntenance in addition to repairs, replacenments, and adjustnents. Witten
permi ssion shall be obtained prior to perform ng any service work or

adj ustments whi ch have any inpact on facility operations.

1.6.2 Description of Wrk

Warranty services shall consist of the adjustnent and repair of the UCS
system . Warranty services shall include system software updates,

mai nt enance of data transm ssion equi prent and nedia, RTUs, and all new
sensors and control devices. Contractor shall provide the manufacturer's
requi red adjustnents and all other work necessary to mamintain the systemin
operation.

1.6.3 Per sonne
Service personnel shall be qualified to acconplish all work pronptly and
satisfactorily. The CGovernnent shall be advised in witing of the nane of
t he desi gnated service representative, and of any changes in personnel

1.6.4 Schedul e of Work
1.6.4.1 CGener a

The Contractor shall perform2 nmmjor inspections. One half of the anal og

i nputs shall be calibrated during the first najor inspection and the other
hal f of the anal ogs shall be calibrated during the second nmgjor inspection
The first major inspection shall be 6 nmonths after the beginning of the
warranty period and the second major inspection shall be at the end of the
warranty peri od.

1.6.4.2 Maj or | nspecti ons
These inspections shall include the follow ng work:

a. Cean all RTUs, and interface panels including interior and
exterior surfaces.

b. Perform diagnostics on all equipnent.

c. Check and calibrate each field device. Check and calibrate 50% of
the total analog points during the first mmjor inspection. Check and
calibrate the remai ning 50% of the anal og points during the second
maj or i nspection. Certify analog test instrunentation accuracy to be
twice that of the device being calibrated. Check at |east 50% of al
digital points at all RTU sites for operation during the first major

i nspection. Check the remaining digital points at the second najor

i nspection.

d. Run all system software diagnostics and correct all diagnosed
pr obl ens.

e. Resolve any previous outstanding probl ens.
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1.6.4.3 Schedul ed Wor k

This work shall be perfornmed during regul ar working hours, Mnday through
Fri day, excluding | egal holidays.

1.6.5 Emer gency Service

The Government will initiate service calls when the UCS is not functioning
properly. Qualified personnel shall be available to provide conplete
service to the UCS. The Governnent shall be furnished with a tel ephone
nunber where the service supervisor can be reached at all times. Service
personnel shall be at the site within 24 hours after receiving a request for
service. The UCS shall be restored to proper operating condition within 48
hours after receiving a request for service.

1.6.6 Qperation

Per f ormance of schedul ed adjustnents and repair shall verify operation of
the UCS as denonstrated by the applicable tests of the perfornance
verification test.

1.6.7 Records and Logs

The Contractor shall keep records and | ogs of each task, and shall organize
cunul ative records for each najor conponent, and for the conplete system
chronol ogically. A continuous |og shall be maintained for all devices on a
site-by-site basis. The log shall contain all initial anal og span and zero
calibration values and all digital points. Conplete |ogs shall be kept and
shal | be available for inspection on site, denonstrating that planned and
systemati c adj ustnents and repairs have been acconplished for the UCS

1.6.8 Wor k Request s

The Contractor shall separately record each service call request, as
received. The formshall include the serial nunber identifying the
conponent involved, its location, date and tinme the call was received,
nature of trouble, nanes of the service personnel assigned to the task,

i nstructions describing what has to be done, the ampunt and nature of the
materials to be used, the tine and date work started, and the time and date
of conpletion. The Contractor shall deliver a record of the work perforned
within five days after work is acconpli shed.

1.6.9 System Modi fications

The Contractor shall make any recomendati ons for system nodification in
witing to the Governnent. No system nodifications, including operating
paranmeters and control settings, shall be nmade wi thout prior approval of the
CGovernment. Any nodifications made to the systemshall be incorporated into
t he operations and mai nt enance manual s, and ot her documentation affected.

1.7 QUALI TY ASSURANCE
1.7.1 Qualifications of Installer
Prior to installation, the Prinme Contractor shall show that he has

successfully installed systens of the sane type and design as specified
herein, or that he has a firmcontractual agreenent with a subcontractor
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havi ng such required experience. The data shall include the nanes and

| ocations of at l|east two installations where the Contractor, or the
subcontractor referred to above, has installed such systens and certify that
t hese systens have performed satisfactorily in the manner intended for a
peri od of not |ess than 36 nonths.

1.7.2 Qualification of Instructor

Show that the instructor, who will train operation and mai nt enance personne
has a mi nimum of 24 hours training in teaching or has a mninumof 5 years
field experience with systens of the sanme type and design

1.7.3 Manuf acture Qualifications

Mat eri al s and equi pnent shall be standard products of a manufacturer

regul arly engaged in the manufacture of such products shall have been in
sati sfactory commercial or industrial use for five years prior to bid
opening. The five year use shall include applications of equipnment and
materials and simlar circunstances and of similar size. The five years
experi ence nmust be satisfactorily conpleted by a product which has been sold
or is offered for sale on the comercial narket through advertisenents,

manuf acturers' catal ogs, or brochures.

1.8 CONTRACTOR FURNI SHED DATA TRANSM SSI ON MEDI A (DTM
1.8.1 Cener a

Provide all DTM not shown as Governnent furnished. Provide all transnission
equi prent required. Test all DIM and furnish a report to the Government
denonstrating conpliance as specified. Division 16402 shall provide al
conduit and provide all wiring over 100 volts.

1.8.1.1 Communi cations Interface

The Contractor shall provide all phone nmodens or fiber optic nodens for
conmuni cati on between the new RTUs and the existing UCS system at Bldg. 272
N. S. The Contractor shall insure that the new RTUs and nodens are conpatible
with the existing UCS phone/line fiber optic network.

1.8.1.1.1 Phone Li ne Modens

If the new RTUs communi cate with the existing UCS systemvia phone |ines at
N. S. the contractor shall furnish V.34 4 wire phone |ine nodens conpatible
with the existing phone Iine nodenms. Phone nodens shall be configurable
fromthe front panel without the use of a term nal or conputer and shal
have a Liquid Crystal display which displays status and configuration
options.

1.8.1.1.2 Fi ber Optic Mbdens

If the new RTUs comuni cate over fiber optic cable a fiber optic mbdemwi th
ST type fiber optic connectors shall be provided at each RTU for

conmuni cati on on the existing/ new fiber optic transm ssion network as
specified herein. Fiber optic nodens shall allow full duplex, asynchronous,
poi nt-to-point digital comunication using a fiber optic pair The Fi ber
optic nmodens shall have a m ni mum power budget of -15 db. The Fiber optic
nodens shall have 4 fiber optic connections and repeat both the transmt and
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1

receive signals. Fiber optic nodens shall have LEDs for power, transmitted
data and received data. Fiber optic nodens shall accept inputs and provide
out puts conpatible with EI A 232-E or EIA 485. Digital data rates through
each link shall be a mininumof 38.4 KBPS. The operating wavel ength shal
be centered on 850 nanoneters. Contractor shall insure new RTUs are
conpatible with the existing fiber optic/phone |line network.

8.1.2 Wre lines Characteristics
The performance characteristics of wire |ines shall equal that of a 3002

voi ce grade circuit as defined in American Tel ephone and Tel egraph Conpany
BSP 41004.

PART 2 PRODUCTS

2.

2.

1 MATERI ALS AND EQUI PMENT
1.1 Equi prent St andar di zati on

VWhere two units of the sanme class of equipnent are required, these units
shal | be products of a single and sane manufacturer. Each mmjor conponent
of equi pnment shall have the nanufacturers name and address, and the nodel
nunber in a conspicuous place. Al components shall match existing
automati on system for parts and service standardi zati on, and shall be
factory ordered specifically for this project. Wrehoused, earlier
generation equi pnment, re-built equi pment or substituted equi prment shall not
be accepted. The UCS addition conponents including RTUs shall be an

i ntegrated assenbly of coordinated design; constructed, tested and
guaranteed by a single manufacturer, assenbled at a single |ocation, tested
and Governnment inspected and approved prior to shipnent to the job site.

1.2 Manuf acture Qualifications

Mat eri al s and equi prent shall be standard products of a manufacturer

regul arly engaged in the manufacture of such products shall have been in
sati sfactory commercial or industrial use for five years prior to bid
opening. The five year use shall include applications of equipnent and
materials and simlar circunstances and of sinmilar size. The five years
experi ence rmust be satisfactorily conpleted by a product which has been sold
or is offered for sale on the comercial narket through advertisenents,

manuf acturers' catal ogs, or brochures.

. 1.3 Manuf acturer's Nanepl at e

For each item of equi pnment, provide a naneplate bearing the nanufacturer's
nane, address, nodel nunber and serial nunber securely affixed in a

conspi cuous place; the naneplate of a distributing agent will not be
accept abl e.

.2 ENCL OSURES

.2.1 Cener a

Encl osures shall conformto the requirenments of NEMA 250 for the types
specified. Finish color shall be the manufacturer's standard, unless
ot herwi se indi cated. Damaged surfaces shall be repaired and refinished using
original type finish. Enclosures installed outdoors shall be type NEMA 12 or
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2.

2.

NEMA 4X stainless steel, unless otherwi se shown. Enclosures shall have
renovabl e hi nged doors with hasps for padl ocks. Provide 2 padl ocks for each
enclosure to match existing Utilities lock system BEST, 7 pin with 2 inch
shackl e. Padl ocks to be keyed alike and match existing keys. Provide 2 keys
for each padl ock. Non netallic enclosures shall contain EM/RFI shielding
equi valent to a 14 gauge steel enclosure. Enclosures for RTUs and transducer
cabinets installed outdoors shall contain a space heater, controlled by a
hum di stat and a thernpstat, to mmintain the encl osure above the dew point.

. 2.2 Encl osure Nanepl at es

Lam nated pl astic nanepl ates shall be provided for each equi pnment encl osure.
Lam nated plastic shall be 1/8-inch thick, white with black center core.
Nanepl ates shall be a mininmum of 1-inch by 3-inches, with mninmum 1/4-inch
hi gh engraved bl ock lettering. The naneplate for each equi pnent encl osure
shal | include the designator or number as shown on drawings and the site
nane. Site nanes shall be provided after order placenent. Naneplates shal
be attached to the equi pment with stainless steel panhead screws.

2.3 Internal Wring, Cabling, and Term nal Bl ocks

a. Internal wiring in factory pre-wired enclosures shall be installed
according to the Contractor's standard as to wire size, insulation, and
nmet hod of ternmination on internal equi pnent. Each individual conductor

i n individual enclosures shall be uniquely identified. Splices shal
not be permtted.

b. The Contractor shall provide term nal blocks for conductors

requi ring connection to circuits external to the specified equiprent,
and shall be suitable for up to 14 AWG wire. Spade type conpression
connectors shall be provided. Term nal blocks shall be grouped for
easy accessibility unrestricted by interference fromstructural nenbers
and internal devices. Sufficient space shall be provided on each side
of each terminal block to allow an orderly arrangenment of all leads to
be term nated on the block. Plastic wiring duct or other factory
nount ed cabl e support devices shall be provided to support cables for
external circuit wring.

c. Terminal blocks, interposing relays, switches, or simlar devices
shal |l be readily accessible. The equiprment shall be located in
conpartnents, enclosures, or junction boxes in such arrangenent that a
servi ceman shall have direct access to the equi pnent wi thout renoval of
barriers, cover plates, or wiring. G ouped terninal blocks for al

ext ernal connections shall be provided. Al wiring | eaving an

encl osure shall leave fromterm nal blocks or prefabricated connectors
and not from other devices in the enclosure. Termnal blocks and
junpers shall be permanently and uni quely marked in conformance with
NEMA | CS 1.

2.4 Power Supplies
Power supplies shall accept 120 VAC nomi nal as input and shall have dua

i sol ated dc outputs to power all RTU conponents. They shall be factory-
nmount ed i nsi de of the equi pment encl osures.
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2.2.5 Size Limtations

a. Free-standing RTU encl osures shall be a maxi mum of 90-inches high
by 36-inches wi de by 30-inches deep

b. Certain RTUs shall be located inside existing electrical substation
conpartnents, as shown on the drawi ngs. The location of these RTUs
have been sized according to industry average physical di nensions.
Dependi ng on equi pnent furni shed, these RTUs may not fit in the

| ocations shown, but nay need to be nounted at an alternate |ocation
outside the substation in a type 4X stainless steel enclosure. The
Contractor shall be responsible, in those i nstances where the specified
mounting area is inadequate, for providing all necessary hardware,
accessories, and wiring required for an alternate nmounting | ocation at
no extra charge to the Governnment. Subst ati on conpartment nounted RTU
encl osures shall not exceed 36 X 30 X 16 inches in size at any single
location. |f the RTU point requirement exceeds the naxi mum point count
for a 36 X 30 X 16 inch enclosure for any RTU | ocation, a second RTU
encl osure shall be furnished.

2.2.6 Salt Environment

Al'l enclosures indicated as requiring a type 4X stainless steel rating will
be subjected to a salt-laden, corrosive environnent typical to that found in
Southern California narine applications. Al metallic surfaces shall be
protected by suitable coatings applied in the manufacturer's facility.
Surfaces inaccessible after assenbly shall be protected for the equi pnent
lifetime of 20 years.

2.2.7 Ext eri or Encl osure Finish

Al'l enclosures |ocated outdoors, including sun shields, shall have a
corrosion resistant finish, gloss white in color for maxi mumreflectivity.

2.3 REMOTE TERM NAL UNI T PANEL ( RTU)
2.3.1 Cener al

RTU s shall be provided to connect the points listed to an existing Utility
Control conputer systemlocated at Bldg. 272 N.S. The contractor shal

insure that the RTU s interface correctly with and be conpatible with the
exi sting UCS system commruni cation format, timng and protocol. The
contractor shall also insure that the RTU software is successfully supported
by the existing UCS systemcentral conputer software such that the existing
software and hardware will not have to be nodified (in any way) for the
systemto operate properly.

2.3.1.1 Controls

Each RTU with control outputs shall be equipped with a switch to di sconnect
the power to the digital output relays or otherwise inhibit all digita

out put points without shutting off the RTU or otherw se affecting its
operation. An auxiliary contact on the disable switch shall be wired to one
of the RTU digital input points to provide renmpte indication of the switch
status. The RTU shall include the follow ng controls:
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a. Mai n Power Switch

b. On-off line switch - enabl es and di sabl es communi cati ons with the
Mast er Stati on.

c. Reset switch - initializes CPU operation
2.3.1.2 I ndi cators
Each RTU shall include the follow ng indicators:
a. Power on-includes one for each power supply voltage.
b. On Line.
d. RTU out puts disabl ed.
2.3.1.3 Accessories

a. FEach RTU encl osure shall have a grounded 120 VAC dupl ex conveni ence
outl et nounted and wired within each encl osure.

b. Branch circuit protection shall be provided for the electrica
accessories in each enclosure and shall have provisions for termnating
a 120Vac, singl e-phase, grounded power supply circuit as shown and
speci fi ed.

c. Al RTU encl osures shall have a door slot on the inside of the
door, suitable for storing the manual specific to each site.

2.3.1.4 Gounding

| sol at ed copper ground buses in RTUs for grounding control cable wiring
shi el ds shall be furnished with a ground |lug and i nterconnected with a
m ni mum 10 AWG i nsul at ed ground cabl e.

2.3.1.5 Expansi on Capacity

Each RTU shall have a mininumof 15%of its I/O functions as expansion
capacity. The expansi on points provided shall be in the sane proportion as
the inmplenented I/O functions in the RTU, but in no case shall there be |ess
than two extra points of each inplenented |I/O type. The Contractor shal
furnish sufficient 1/Oto inplenment the base contract 1/0O points, and

requi red expansion points. In addition the RTU shall have spare capacity
whi ch is capabl e of supporting 4 additional anal og points and 8 additiona
digital points. If the RTU does not have this spare capacity a |larger or
addi ti onal RTU nust be furnished. The RTU I/ O functions shall be furnished
conplete, with no changes or additions necessary to support inplenmentation
of expansion functions. Qutput relays associated with digital signals shal
be consi dered part of the 1/0O function, whether physically nounted in the
encl osure or separately nmounted. |nplenentation of expansion points (by

ot hers) shall necessitate only providing the additional field sensor or
control, field wiring including connection to the RTU, and point definition
assi gnment by the operator.
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2.3.1.6 RTU - UPS

Each RTU shall be equi pped with a (UPS) Uninterruptable Power Supply. Each
UPS shall be sized to supply continuous full power to the fully |oaded and
operational RTU, including the fiber-optics nodem (but not including the
strip heater), for a minimumof 4 hours. Provide auxiliary contacts for
standby or on |ine operation.

2.3.2 RTU
2.3.2.1 CGener a

The Contractor shall furnish conplete, fully operational, M croprocessor
based RTUs. The RTUs shall not require the use of PROM or EPROM burners to
nmake revisions to point paraneters. The RTU shall operate autonomusly in
the event of a conmunication failure with the Master Station, collecting
data fromits I/O points utilizing a real-time clock function. RTU s shal
be used to connect the points to the systemand contain all necessary 1/0O
functions to collect data fromfield sensors, and operate control devices
and shall be furnished conplete. Qutput relays associated with digita
signals shall be considered part of the I/O function, whether physically
nounted in the enclosure or separately nounted. The RTU shall report the
status of all digital points and the values of all anal og points which have
changed since the last report. The RTU shall be fully supervised to detect
failures and failures shall be reported to the system | oader/term nal and at
the Master Station.

2.3.2.2 RTU Capabilities
a. Conmuni cati on

The RTU shall be capabl e of conmunicating using dedicated |and |ines, 900MHz
Radi o, Spread Spectrum Radi o, M crowave and ot her conmuni cati on applications
whi ch may include cellular or Satellite conmunications. Each conmuni cation
process shall update the master station with real-tine control and data

i nformation.

b. Monitoring

The RTU shall report the status of all points which have changed or val ue
since the last report. The systemshall have internal diagnostics which wll
aidin localizing faults down to the board | evel. Local annunciation via
LEDs and program accessible status bits shall be available. RTUs shall be
capabl e of handling start-stop conmands, digital alarms and status inputs,
anal og i nputs and outputs and totalization. The RTU shall be capable of
interfacing with Intelligent Electronic Devices (|ED).

2.3.2.3 Conpatibility
Panel s shall be identical to, and conponents interchangeable with existing
spare parts and, those panels of sinmlar usage already installed at Navy

Public Wrks Center, San Diego. Panels and hardware nmanufactured nore than
6 nonths before delivery to the job site shall not be used.
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2.3.2.3 RTU Processor and Menory

The RTU processor shall be at least 32 bit with a 32 bit data and address
bus and shall have a m nimum of 1 negabyte of RAM

2.3.2. 4 Communi cati ons

a. Comunications interfaces shall be provided for each RTU. Each RTU
shal |l connect to the host via an RS232 or RS422 port or fiber optic
nodem as shown. \Where fiber optic circuits are shown, the Contractor
shal |l furnish fiber optic nodens installed in each RTU encl osure for
comuni cations with the host.

b. Each RTU shall have a mni mum of 2 communication ports as follows:

(1) Port 1: RTUto Master Station
(2) Port 2: RTUto portable tester (EIA 232-E)

C. Al fiber optic nodens shall be in accordance with the
requi renents of SECTI ON 16745, FIBER OPTI CS DATA TRANSM SSI ONS FOR
EXTERI OR SYSTEMS

d. The RTU shall be capable of communicating with Intelligent

El ectronic Devices using the DNP V3.0 level 2 protocol. The RTU shal
be capabl e of acting as a data concentrator which transfers data from
the |ED to the master station

2.3.2.5 Transducer !l ess |1/ O board

A Transducerless |1/ 0O board shall be available fromthe sane Manufacturer and
shal | neet the requirenents of the RTU specified above and be furnished
where required. The Transducerless |1/0O board shall accept AC anal og inputs
directly configurable for current and voltage. |Input ranges of 0 to 5
anperes and 0 to 120 Volts shall be accombdated. Accuracy's shall be 0.25%
of full scale. The device shall measure and cal cul ate the foll ow ng
quantities as shown or specified:

a. Phase voltage, phase current and neutral current.
b. Fault current up to 20 tines full scale.
c. KW KVAR(bidirectional), KWH(bidirectional), and KVARH(both
total and for each phase).
d. Power factor
e. Harrmonics (2nd through 5th)
f. Voltage quality data (sag and dwel|)

2.3.3 I/ O Card Functions
2.3.3.1 Anal og I nputs (Al)

The Al function shall nonitor each anal og i nput, perform A-to-D conversion
and hold the digital value in a buffer for interrogation. The A-to-D
conversion shall have a mnimumresolution of 12 bits plus sign. Signa
conditioning shall be provided for each anal og i nput. Contractor shal
individually calibrate all analog inputs for zero and span, in hardware or
in software. The Al shall incorporate comopn node noise rejection of 70 dB
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fromO to 60 Hz for differential inputs, and nornal node noi se rejection of
60 dB at 60 Hz from a source inpedance of 10,000 ohns. |Input ranges shal

be within the range of 0-1 ma dc, nom nal inmpedance of 10,000 ohms, or 4 to
20 ma dc, nomi nal inpedance of 300 ohms.

2.3.3.2 Anal og Qut puts (AO

The AO function shall accept digital data, perform D-to-A conversion, and
output a signal within the range of 4 to 20 ma. dc. D-to-A conversion shal
have a m nimumresolution of 8 bits plus sign. Contractor shal
individually calibrate all analog outputs for zero and span. Open circuit
protection on current outputs shall be provided.

2.3.3.3 Digital Inputs (D)

The DI function shall accept on-off, open-close, or other change of state
(two state data) indications fromdry contacts. Al status changes shall be
reported regardl ess of whether they were the result of conmanded or
uncomanded operations. Al field contacts shall be opto-isolated from RTUs
internal power. The field contact input to the RTU shall be either a Form
"A" or a Form"B" contact. The input circuitry shall be accept either a Form
"A" or Form"B" contact as a normal condition. Sensing voltage for devices
supplying digital inputs shall be powered by the RTUs. Input signals shal
be filtered to m nim ze noise and contact bounce, with a filter tinme
constant of 1 mlliseconds. A digital filter shall be used for this
application.

2.3.3.4 Sequence of Events (SOE)
2.3.3.4 Sequence of Events (SOE)

Al RTUs shall be able to perform SCE functions as specified. RTUs

i ndicated by the I/O Lists to have SOE points shall contain all necessary
equi prent to determine and time tag the order of occurrence of changes of
the external contacts. Tinme tagging shall be accurate to plus "0" or mnus
2 mlliseconds at the SOE card. If the Contractor's equi pnent requires
separate SCE and DI points, DI points shall be furnished in the specified
quantity plus a quantity equal to that specified for SOE points.

2.3.3.5 Digital Qutputs (DO

The DO function shall provide contact closures for nonentary and mai nt ai ned
operation of output devices. DO relays shall have an initial breakdown
vol t age between contacts and coil of at |east 500 V peak. Protection

agai nst an applied steady-state voltage up to 180 Vac peak shall be
provided. Mninmumcontact rating shall be 1 anpere at 24 Vac. Upon
conmand, each output relay shall close for a definite but adjustable period
of time. The time of closure shall be between 0.1 second and 60 seconds and
the timng shall be acconplished by software on a point by point basis.
These rel ays shall be de-energized in the event of RTU mal function. Each
nonentary Rai se or Qpen/Lower or Close control point and each Open/ C ose
central point shall consist of a Raise (or Open) output and a separate Lower
(or Close) output. Separate relays shall be provided for each RAI SE (or
OPEN) and each LOWAER (or CLOSE) function. Reed relays shall be encapsul ated
in a container housed in a plastic, epoxy, or netal case. Cont acts shal

be rated for the application. Operating and release tines shall be 1
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mllisecond or less. Relays shall be rated for a mnimumlife of 10 mllion
nmechani cal operations and shall be equi pped with coil transient suppression
devices to limt transients to 150% of rated coil voltage. Each rel ay
contact shall be wired to a termnal block for external wiring to each of
its control output interposing relays.

2.3.3.6 Sel ect Before Operate

The RTU shall be capabl e of Select Before Operate control operations. The
SBO function shall operate as foll ows.

a. Device Selection - Upon receipt of the Master Station command
nmessage, the specified device will be selected.

b. Device Selection Validation - After device selection, the address of
the selected device will be encoded and sent to the Master Station for
val i dati on.

c. Control Execution - Upon receipt of the command executi on nessage
fromthe Master Station, the command will be executed. If the nessage
is not received within ten seconds, the device will be desel ected.

2.3.3.6 Pul se Accunul ator Inputs (Pl)

The pul se accunul ator function shall have the sane characteristics as the
DI, except that a buffer shall be provided to totalize pulses and all ow for
interrogation by the system The pul se accunul ator shall accept rates up to
10 pul ses per second. The accunulator points shall totalize pul ses received
fromdry contacts. A sensing voltage shall be supplied fromthe RTUs.
Accunul ator points shall accept Form C contacts (both the "Y' and "Z"
contacts on the KYZ shall be nonitored) fromall Kilowatt-hour nmeters, and
Forms "A" or "B" contact inputs fromall flowreter processors. Each pulse
accunul ator shall totalize a count of up to at |east 65,536 and shall be
able to be read at any tine wi thout [oss of input data. Wen each pul se
accunul ator reaches its maxi numvalue, it shall automatically reset to zero,
and begin counting pul ses again. The RTU shall accept a freeze conmmand from
the Master Station. Wien a freeze command is received, by the RTU, the
accunul ated totals will be transferred to a buffer area for storage and

i nterrogation. Changes of state, which occur between the freeze and t he next
interrogation will continue to be accunul at ed.

2.4 OUTPUT DEVI CES

2.4.1 Control Rel ays
Control relay contacts shall be rated for the application, with a m ni nrum of
two sets of Form C contacts, enclosed in a dust proof enclosure. Qper ating
time shall be 20 milliseconds or less, with release tine of 10 mlliseconds

or less. Relays shall be equipped with coil transient suppression limting
transients to non-damagi ng | evel s.

2.4.2 Ti me Del ay Rel ays
Time delay relay contacts shall be rated for the application with a m ni mum

of two sets of Form C contacts enclosed in a dust proof enclosure. Relays
shal | be equi pped with coil transient suppression devices to limt

SECTI ON 16800 Page 23



Version 2.0 of DNP spec 08/20/02 DNP2. 0

transients to non-damagi ng | evels. Delayed contact opening or closing shal
be adj ustabl e.

2.4.3 Lat chi ng Rel ays

Latching relay contacts shall be rated for the application with a m ni num of
two sets of Form C contacts enclosed in a dust proof enclosure. Qper ating

time shall be 20 nmilliseconds or less, with release tinme of 10 mlliseconds

or less. Relays shall be equipped with coil transient suppression devices to
l[imt transients to non-danmagi ng | evels.

2.5 FI BER OPTI C CABLE

Shal |l be as specified in Section 16745 “Fi ber Optics Data Transmi ssion for
Exterior Systent.

2.6 W RE AND CABLE

Install in accordance with NFPA 70 and manufacturers recomendati on
2.7 MAI NTENANCE PARTS

The foll owi ng Mai ntenance parts shall be delivered to PW Code 611.

a. (1) Complete fully operational RTU capabl e of supporting the
following I/0O points. The RTU shall include all power supplies, main
boards, accessory boards, cables and software required to provide a
fully functional RTU.

40 Anal og i nputs each
30 Digital inputs each
8 digital outputs each
8 totalizers each

b. (1) Fiber Optic nodens
c. (1) UPS unit

PART 3 EXECUTI ON
3.1 | NSTALLATI ON
3.1.1 Cener al

Provide installation supervision by manufacturer's factory trained personne
directly enployed by the manufacturer. Installation of UCS hardware and
software shall be in accordance with manufacturers witten instructions.
The contractor shall furnish all necessary interconnections, services, and
adjustrments required for a conplete and operable system Any additiona
central or renpte UCS nenory or software required for inplenentation of new
UCS conponents under this project shall be responsibility of the contractor
The Government shall be given "Unlinited R ghts" to any custom software
added to the UCS central systemunder this contract. It is the contractors
responsibility to provide the required progranm ng without training or

assi stance from Governnent personnel. The existing central system consists
of 2 separate conputers networked to a conmon dat abase. Progranm ng and
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archiving required under this contract shall not cause any computer to be
off-line in excess of 2 hours on any occurrence or a total of 8 hours in the
aggregate for the total installation of this project. If these requirenents
are exceeded, the Contracting O ficer reserves the right to provide
emergency repair to the existing systemat the expense of the contractor

3.1.2 Qualifications of Installer

Prior to installation, the Prine Contractor shall submt data for the
approval of the Contracting O ficer which will show that he has successfully
installed systens of the sane type and design as specified herein, or that
he has a firmcontractual agreenent with a subcontractor having such

requi red experience. The data shall include the names and | ocations of at

| east two installations where the Contractor, or the subcontractor referred
to above, has installed such systems and certify that these systens have
perfornmed satisfactorily in the manner intended for a period of not |ess

t han 36 nonths.

3.1.3 I/ O Sunmary Tabl es

The Contractor shall provide hardware and software for all points listed in
the Part 3 paragraph titled “Utility Control System | nput/Qutput Points
Li st” and/ or shown on the draw ngs.

3.2 EXI STI NG CONTRCLS

The contractor shall connect to and utilize the existing |local control | oops
and devices which are suitable for use with UCS. Control devices that are
usable in their original configuration w thout nodification may be reused.
Sensing el ements shall be new and shall be installed in addition to, not in
pl ace of, existing sensors and indicators. Mdification of the origina
design of any existing device by either internal or external additions shal
not be permtted. Subnmit witten requests to disconnect and controls to

obt ai n equi pnent down tinme. Only after receiving Government approval of

t hese requests shall such work be allowed to proceed. The contractor shal
assune responsibility for the existing | ocal control |oops and devi ces being
incorporated in to the UCS at the tine construction work begins on each

| ocal control loop. |If the local control |oop or any device fails while the
contractor has responsibility, the contractor shall diagnose the failure and
perform necessary corrections per the UCS manufacturer's recomendati ons.
The contractor shall be held responsible for repair costs due to contractor
negl i gence or abuse of Governnment equi pnent. The contractors responsibility
for any existing devices and |ocal control |oops shall term nate upon the
Government's acceptance of this UCS system addition.

3.3 FI ELD EQUI PVMENT
3.3.1 Encl osur es

The Contractor shall not penetrate the top of any enclosure housing a RTU
Al'l penetrations shall be sealed to preclude the entry of water using a
silicon material conformng to Fed Spec FS ZZ-R 765. Encl osures shall be
NEMA 4X or 12 when installed in other than a clean dry indoor environment,
and as shown. Enclosures shall be 14 gauge steel. Provide oil resistant
gasket for all NEMA 4X or 12 encl osures.
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3.3.2 Qut put Devi ces
3.3.2.1 Rel ays and Cont actors

Division 16 shall install relays and contactors in new cabinets. Contact
ratings and duty shall be selected in accordance with NEVA | CS 1.

3.4 I NSTALLATI ON - SYSTEM EQUI PMENT

Install all system equi pnent required for an operational UCS system
Conduit and wire shall be installed as specified.

3.4.1 Cabl e Runs

Keep cabl e runs as short as possible, allowing extra length for connecting
to term nal boards. Use vinyl tape, sleeves, or gromrets to protect cables
fromvibration at points where they pass around sharp corners or through
penetrations.

3.4.2 Fi ber Optic Cable
Install fiber optic cables in strict conpliance with Section 16745.
3.4.3 G oundi ng

Groundi ng shall be in accordance with ANSI C2. All ground wire shall be
copper. Denpnstrate ground resistance as specified.

3.4. 4 Label i ng

Each field wire shall be |labeled or coded at each end. Each point of al
field ternminal strips shall be permanently | abeled or coded to show the
instrunment or itemserved. Wring fromsw tchgear to UCS termi nal bl ocks
shall be installed by the switchgear manufacturer. Wring between utility
control cabinets shall be installed by electrical contractor. Wring from
term nal cabinet to RTU panel terminal strips shall be installed by the
prime contractor'S UCS subcontract or

3.5 SI TE TESTI NG
3.5.1 Cener al

The Contractor shall provide all personnel, equipnent, instrunentation and
supplies necessary to performall site testing. The Government will witness
all PVT and endurance testing, and witten pernission nust be obtained from
t he Governnment before proceeding with the next phase of testing. Oigina
copies of all data produced, including results of each test procedure,
during PVT and endurance testing shall be turned over to the Governnent at

t he concl usi on of each phase of testing prior to Government approval of the
test.

3.5.2 Fiel d Testing Schedul i ng.

The Contractor shall schedule the field testing so there is sufficient tine
after the field test is conplete for the Governnent to inspect all the
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equi pnment installed under this contract. The Governnent inspection wll not
begin until the Contractor has conpleted the field testing and provi ded as-
built drawi ngs of the installation. The Performance Verification Test will
not begin until the Governnent inspection is conplete.

3.5.3 Contractor's Field Testing

The Contractor shall calibrate field equipment and test the data

transm ssion system before the systemis placed on Iine. The Contractor
shal |l calibrate each instrunentation device connected to the UCS by making a
conpari son between the reading at the device and the display at the Master
Station, using a standard traceable to the NI ST, which shall be at | east

twi ce as accurate as the device to be calibrated. The Contractor shal
check each control point or nonitoring point within the UCS by making a
conpari son between the control conmand or status at the Master Station and
field device. The Contractor shall verify operation of all systens as
specified upon UCS failure or loss of power, and that all systems return to
UCS control automatically upon resunption of UCS operation or return of
power. The Contractor shall deliver a report describing results of
functional tests, diagnostics, and UCS calibrations including witten
certification to the Governnment that the installed conplete system has been
calibrated, tested, and is ready to begin the PVI. The Contractor shal
schedule his Field Test so that after it is conplete the Governnent will
have tine to inspect all the equi pnent installed under this contract. The
field testing report shall also include a copy of the approved PVT
procedure.

3.5.4 Performance Verification Test (PVT)

The Contractor shall denonstrate conpliance of the conpleted UCS with the
contract docunents. Using approved test procedures, all physical and
functional requirenments of the project shall be denonstrated and shown.

The PVT as specified shall not be started until after receipt by the
Contractor of witten perm ssion by the Governnent, based on the
Contractor's witten report including certification of successful conpletion
of Contractor Field Testing as specified, successful conpletion of training
as specified and upon successful conpletion of Governnent inspection of the
equi prent as specified. The Contractor shall use M L-STD 2203 to establish
format for the test results docunentation. The PVT shall be performed as an
integrated test with the UCS Central Systemand with all equi pnent specified
operating and exchangi ng actual data under fully | oaded conditions.

3.5.4.1 Phase | (Testing)

The test shall be conducted 24 hours per day, for 15 consecutive cal endar
days, including holidays, and the system shall operate as specified. The
Contractor shall nake no repairs during this phase of testing unless

aut horized by the Government in witing. |f the system experiences no
failures during the Phase | test, the Contractor may proceed directly to the
warranty period after receipt by the Contractor of witten perm ssion from

t he Governnent.

3.5.4.2 Phase Il (Assessnent)
After the conclusion of Phase |, the Contractor shall identify all failures,

determ ne causes of all failures, repair all failures, and deliver a witten
report to the Governnent. The report shall explain in detail the nature of
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3.

each failure, corrective action taken, results of tests perforned, and shal
recormend the point at which testing shall be resumed. After delivering the
witten report, the Contractor shall convene a test review neeting at the
job site to present the results and recommendations to the Governnent. The
neeting shall not be schedul ed earlier than five business days after receipt
of the report by the Governnment. As a part of this test review neeting, the
Contractor shall denmonstrate that all failures have been corrected by
perform ng appropriate portions of the performance verification test. Based
on the Contractor's report and the test review nmeeting, the Government shal
determ ne the restart point, and nay require that the Phase | test be
totally or partially rerun. The Contractor shall not conmence any required
retesting until after receipt of witten notification by the Governnent.
After the conclusion of any retesting which the Government may require, the
Phase Il assessnent shall be repeated as if Phase | had just been conpl eted.
If the retest is conpleted without any failures, the Contractor will provide
seven copies of the test report to the governnent.

.5.4.3 Excl usi ons
The Contractor shall not be held responsible for failures resulting fromthe
fol | owi ng:

a. An outage of the nmmin power supply in excess of the capacity of

any backup power source, provided that the automatic initiation of al
backup sources was acconplished and that automatic shutdown and restart
of the system perforned as specified.

b. Failure of a Governnent furnished comruni cations |ink, provided
that the RTU automatically and correctly operates in the stand-al one
node as specified, and that the failure was not due to Contractor
furni shed equi pnment, installation, or software.

C. Fai l ure of existing Governnent-owned equi pnent, provided that the
failure was not due to Contractor-furni shed equi pment, installation, or
sof t war e.

.6 UTI LI TY CONTROL SYSTEM | NPUT/ QUTPUT PO NTS LI ST

.6.1 I/ O Requirenents

The contractor shall furnish RTUs with I/O boards to support all points on
the drawings or in the specification. In addition the contractor shal

furnish points for all Anp Transducers, Voltage Transducers, Status or Alarm
contacts added under this contract.

6.2 Unit Substation (12KV/480Y-277V or 12KV/ 208Y-120V)

a. Transfornmer Dry

W ndi ng Tenperature Anal og 4-20 MA
W ndi ng Tenperature Al arm N. Q. Contacts
Fan On/OFf (if present) St at us N. O. Contacts

a. Transformer Liquid Filled

Li quid Tenperature Anal og 4-20 MA
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3

Li quid H gh Tenperature Al arm
Mechani cal Relief Device Al arm
Low Liquid Level Al arm
Fan On/ O f St at us

b. Main Circuit Breaker
Br eaker Status St at us
Breaker Trip Cont r ol
Breaker Trip Al arm
Anper age (ea. phase) Anal og (3)
Vol t age (ea. phase) Anal og (3)
Kil owatt Hour (KYZ) Totalizer

c. Each Feeder

i ncl udi ng Spares

Breaker Status
Breaker Trip

Amps (ea. phase)

Ki | owatt Hour (KYZ)

d. M scel | aneous

RTU Loss of Digital
| nput Vol t age

Loss of A/ C Vol tage

St at us

Al arm
Anal og (3)
Tot al i zer

Al arm

Al arm

Unit Substation (12KV/480V)

a. Liquid filled Transforner

Li quid Tenperature Anal og
Li quid H gh Tenperature Al arm
Mechani cal Relief Device Alarm
Low Liquid Level Al arm
Fan On/ OF f St at us

a. Dry Transforner
W ndi ng Tenperature Anal og
W ndi ng Tenperature Al arm
On/ O f St at us

b. Main Circuit Breaker
Br eaker Status St at us
Breaker Trip Cont r ol
Breaker Trip Al arm
Anper age (ea. phase) Anal og (3)
Vol t age (ea. phase) Anal og (3)
Ki |l owatt Hour (KYZ) Total i zer

c. Each Feeder

i ncl udi ng Spares

Br eaker Status
Breaker Trip

St at us
Al arm

Cont act s
Cont act s
Cont act s
Cont act s

Z2ZzZzZ2
0000

N. O Cont act
Control Rel ay
N. O. Cont act
4-20 MA

4-20 MA

10 Pul ses/ Sec.

N. O. Cont act
N. O. Cont act
4-20 MA

10 Pul ses/ Sec.

N. C. Contacts
N. C. Contacts
4-20 MA.

N. O. Contacts
N. O Contacts
N. O Contacts
N. O Contacts
4-20 MNA.

N. O Contacts
N. O. Contacts

N. O Contacts
Control Rel ay
N. O. Contacts
4-20 MA
4-20 MA

10 Pul ses/ Sec.

N. O. Cont act
N. O. Cont act
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6.

4

5

Anmps (ea. phase) Anal og (3)
Ki | owatt Hour (KYZ) Total i zer
d. M scell aneous
RTU Loss of Digital Al arm
I nput Vol t age
Loss of A/ C Voltage Al arm

Skid Mbunt (12 KV/ 480V)

a. Liquid filled Transforner

Li quid Tenperature Anal og
Li quid H gh Tenperature Al arm
Mechani cal Relief Device Al arm
Low Liquid Level Al arm
Fan On/ OF f St at us

b. Dry Transforner
W ndi ng Tenperature Anal og
W ndi ng Tenperature Al arm
Fan On/ OF f St at us

c. Main Circuit Breaker
Br eaker Status St at us
Trip Contr ol
Breaker Trip Al arm
Amper age (ea. phase) Anal og (3)
Vol t age (ea. phase) Anal og (3)
Power Fact or Anal og (1)
Ki | owatt Hour (KYZ) Total i zer

d. Each Feeder Including Spares

Br eaker Status St at us
Breaker Trip Al arm
Amps B phase Anal og (1)

Provi de software cal cul ati ons of KWand KWH for
Mai n Breaker voltage (3 phases)

phase anper age,

e. M scel | aneous

RTU Loss of Digital Al arm
| nput Vol t age
Loss of A/ C Voltage Al arm

69KV Transforner and Breakers

a. 69/ 12KV Trans

DNP2. 0

4-20 MA

10 Pul ses/ Sec. max

N. C. Contacts

N. C. Contacts

cooonN

MA.

Cont act s
Cont act s
Cont act s
Cont act s

z2zzzH

oo

MA.
Cont act s
Cont act s

z2z+H

N. O Contacts
Control Rel ay
N. O. Cont act
4-10 MA

4-20 MA

4-20 MA

10 Pul ses/ Sec max

Br eaker

N. O. Cont act
N. O. Cont act
4-20 MA

each breaker using B
and power factor.

N. C. Contacts

N. C. Contacts
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Low Ni trogen Al arm
Fan On/ O f St at us
Mechani cal Pressure Al arm
Rel i ef Device
W ndi ng Hi gh Tenp Al arm
Low Liquid Level Al arm
Liquid H gh Tenp Al arm
Liquid Fl ow Al arm
Sudden Pressure Rel ay Al arm
Load Tap Changer Position Anal og
Differential Relay Al arm

b. 69 KV Ol Crcuit Breaker
Breaker Status St at us
Amps (ea. phase) Anal og (3)
Volts (ea. phase) Anal og (3)
Power Fact or Anal og
Kilowatts Anal og (1)
Kil owatt Hour (KYZ) Totalizer
Overcurrent Rel ay
(each phase) Al arm (3)
Phase Ground Current Relay Alarm
I nstant. Over current Rel ay
(each phase) Al arm (3)
Instant. Ground Current Al arm
Pressure Rel ay Al arm
Pressure Safety Val ve Al arm

Conpressor Failure Al arm

c. Mscellaneous Itens
86 Device Bus 1 Al arm
86 Device Bus 2 Al arm
Cont rol Power Total i zer
Loss of Control Power Al arm
Battery Low Vol tage Al arm
Battery Charger Failure Al arm
Trench H gh Water Al arm

Switching Station

a. Tie Breaker
Breaker Status St at us
Renote Trip Cont r ol
Rermote Switch On/ O f St at us

b. Min Breaker
Breaker Locked Qut Cont r ol
Renote Trip Contr ol
Rermote Switch On/ O f St at us
Br eaker Status St at us

Cont act
Cont act
Cont act

Z2ZzZ
ONONO)

. O Cont act
. O. Cont act
O Cont act
O. Contact
O. Contact
20 MA

O Cont act

zazzzZZ

N. O. Cont act
4-20 MA
4-20 MA
4-20 MA
4-20 MA

10 Pul ses/ Sec.

Cont act
Cont act

Cont act
Cont act
Cont act
Cont act
N. O. Cont act

OOOO OO

N.
N.
N.
N.
N.
N.

N. O. Cont act

N. O. Cont act

10 Pul ses/ sec.
N. O. Contacts
N. O Contacts
N. O Contacts
N. O Contacts

N. O. Contacts
Control Rel ay
N. O Contacts

Control Rel ay
Control Rel ay
N. O. Contacts
N. O. Contacts
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Overcurrent Rel ay
(Each Phase)

Phase Ground Current

Instant. Overcurrent
(Each Phase)

Ground Current

Pilot Wre

Amps (Each Phase

Vol ts (Each Phase)

Power Fact or

Kil owatts

Ki | ovars

Rel ay

I nst ant .

c. Feeder Breaker

Br eaker Locked Qut
Renote Trip

Renpte Switch On/ O f
Br eaker St atus

Overcurrent Rel ay
(Each Phase)
Phase Ground Current
Instant. Overcurrent
(Each Phase)
Ground Current I|nstant.
Pilot Wre

Rel ay

Amps (Each Phase)
Ki |l owatts

Demand Meter KWH
d. M scell aneous |tens

Al arm (3)
Al arm (1)

Al arm (3)
Al arm (1)
Al arm

Anal og (3)
Anal og (3)
Anal og
Anal og
Anal og

Cont r ol
Cont r ol
St at us
St at us

Al arm (3)
Al arm (1)

Al arm (3)
Al arm (1)
Al arm

Anal og (3)
Anal og

(KYZ) Tot al i zer

86 Device Bus 1 Al arm
86 Device Bus 2 Al arm
Loss of Control Power Al arm
Battery Low Voltage Al arm
Trench H gh Water Al arm
Sunmp Punp Run St at us
Auto Transfer Sw tch
(Nor mal ) St at us
Auto Transfer Switch
( St andby) St at us
Control Power (KYZ) Total i zer
3.6.7 Steam Fl ow Meter/ Hi gh Tenperature \Water
Consunpti on Totalizer
Tenper ature Anal og
Pressure Anal og
Fl ow Anal og
3.6.8 Conpressed Air Meter
Consunpti on Total i zer
Tenper ature Anal og

DNP2. 0

Cont act s
Cont act

ZZ

NNDNNDN

55555

Cont act
Cont act
Cont act

Control Rel ay
Control Rel ay
N. O. Cont act
N. O. Cont act

N. O. Cont act
N. O. Cont act

N. O. Cont act
N. O. Cont act
N. O. Cont act

4-20 MA
4-20 MA

10 Pul ses/ Sec. nmx.

Cont act
Cont act
Cont act
Cont act
Cont act
Cont act

Z2zZ2zzz2
000000

N. O. Cont act

N. O. Cont act
10 Pul ses/ Sec.

Met er

10 Pul ses/ Sec.
4-20 MA
4-20 MA
4-20 MA

10 Pul ses/ Sec.
4-20 MA
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Pressure Anal og 4-20 MA

Fl ow Anal og 4-20 MA
3.6.9 Gas Meter

Consunpti on Total i zer 10 Pul ses/ Sec.
3.6.10 Water neter

Consunpti on Total i zer 10 Pul ses/ Sec.

3.6.11 Punpi ng Station

Br eaker Status St at us N. O. Contacts
Amps (ea. phase) Anal og (3) 4-20 MA

Vol ts (ea. phase) Anal og (3) 4-20 MA

KWH Meter (KYZ) Totalizer 10 Pul ses/ Sec.
Breaker Trip Al arm N. O. Contract
Loss of Power Al arm N. O Contract
Loss of Control Power Al arm N. O Contract
Loss of VFD (3) Al arm (3) N. O. Contract
Pressure Anal og 4-20 MA

Tank Hi gh Water Al arm N. O. Contract
Tank Low Wt er Al arm N. O Contract
Overfl ow Pi pe Al arm N. O. Contract
Low Air Pressure Al arm N. O Contract

3.6.12 CGener at or

Trip Al arm N. O. Contract
Low G | Al arm N. O Contract
Loss of Battery Voltage Al arm N. O. Contacts
Loss of Battery Charger Al arm N. O. Contacts
Over crank Al arm N. O Contract
Low Fuel Al arm N. O Contract
Wat er Tenperature Al arm N. O. Contract
Over speed Al arm N. O. Contract
al Al arm N. O. Contract
3.6.13 Qutside Ar
Tenper at ure Anal og 3000 OHM RTD
Dewpoi nt Anal og Plat. Thin Film
Baronetric Pressure Anal og
3.6.14 Sewage Lift Station

Punp 1 Run Di gi tal N. O. Cont act
Pump 1 Fail Di gital N. O. Cont act
Hand/ OF f/ Auto Switch Position

Di gital N. O. Cont act
Punp 2 Run Di gi tal N. O. Cont act
Punp 2 Fail Di gi tal N. O. Cont act
Hand/ OF f/ Auto Switch Position

Di gital N. O. Cont act
Punp 3 Run Di gital N. O. Cont act
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Punp 3 Fail Di gital N. O. Cont act
Hand/ OFf/ Auto Switch Position

Di gital N. O. Cont act
Call for Lead Di gital N. O. Cont act
Call for Lag Di gital N. O. Cont act
Wet Well Hi gh Water Di gital N. O. Cont act
Wet Well Low Level Warning

Di gital N. O. Cont act
Dry Well Hi gh Water Di gital N. O. Cont act
Power Failure Di gital N. O. Cont act
Ground Faul t Di gital N. O. Cont act
Ventilation Fan Status Di gital N. O. Cont act
Mai n Breaker Status Di gital N. O. Cont act
Mai n Breaker Overcurrent Trip

Di gital N. O. Cont act
Transfer Switch Position Di gital N. O. Cont act
Low Bubbl er Air Pressure Di gital N. O. Cont act
KWH Met er KYZ Total i zer 10 Pul ses/ Sec max.
Wet Well Level Anal og 4-20ma
Di scharge Pressure Anal og 4-20ma
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Current Transducers

Feeder amperage shall be monitored by current transducers as shown on the control
drawings. Wiring input shall be connected to current transformer. Provide three (3)
gpare transducers for each substation. Transducer housing shall be constructed of ferrous
metal. Ampere transducers shall be single element, constant current output and shall
have characteristics equal to or better than the following:

Input Current: 0-5 amperes AC single phase measurements. Input shall be
capable of continuously carrying 10 amperes AC or withstanding
250 amperes AC for 1 second.

Output Current: 4-20 milliamps (mA) DC

Calibration Adjustment: +2% minimum

Output Ripple: 0.5% maximum

Response Time: 0.1 seconds for output to register 99%
of a sudden input change.

Accuracy/Linearity 25-1/4C : +0.5 of full scale overall between 0-5 amperes, load
variation of 0-108 ohms and frequency variation of 50-500Hz.

Temperature: +1% maximum between —20 deg C to 60 deg C.

Humidity: 0.05%

Frequency Range: 50-500Hz

Operating Environment: Ambient temperatures between —20 deg C to +60 deg C.
Humidity 95% without condensation.

Burden: 1VA maximum

Current Output: Nominal 120v range 85-135V. Shall be capable of withstanding
175V overload continuously, or 100 amperes for 1 second.

Voltage Input: Nominal 120V range 85-135V. Shall be capable of withstanding
175V overload continuously.



CURRENT TRANSFORMERS 1200/5 TY PE
(FILE SPECCT2.DOC)

2.2.15.2 Current Transformers

Current transformers for metering application shall be multi-ratio type, with a
minimum of 10 ratios, 5 terminals, rated for interior use. Insulation class rating shall be
600 volts, 60 hertz, and shall have an accuracy classification of 0-3 for ANSI standard
burdens. Current transformer ratios shall be set as indicated on the drawings and if not on
the drawings, set to match circuit breaker trip settings. Current transformers shall be
bracket or rack mounted in secondary cabinets and positioned to allow cablesto easily
route through the current transformer opening. Integral circuit breaker current
transformers shall not be used for metering. Provide the following:

Multi-ratio Current Rating Amperes Taps

(RATIOS)

1200to 5 100to 5 2and 3

200to 5 land?2

300to 5 land3

400to 5 4and5

500to 5 3and4

600 to 5 2and4

800to 5 land4

900to 5 3and5

1000to 5 2and5

1200to 5 land5



SWITCHBOARD TYPE, CLASS 20, DEMAND TYPE KV

Kilowatt-Hour Meters: ANSI C12.1, ANSI C12.10, ANSI C12.13, ANSI C12.16,
ANSI C12.18, ANSI C12.19, ANSI C12.20, Typel, Class 3, Style B and shall have
pulse module and load profile module. Kilowatt-hour Meters shall be switchboard type
totally compatible to each particular application. Kilowatt-hour meters shall be of one
manufacturer.

a

The meters shall have an electronic demand recording register and shall be
secondary reading asindicated. The register shall be used to indicate
maximum kilowatt demand as well as cumulative or continuously cumulative
demand. Demand shall be measured on a block-interval basis. It shall have
provisions to be programmed to calculate demand on arolling interval basis.

The electronic module register shall be of modular design with non-volatile
data storage. Downloading meter stored data thru opcomport. Recording
capability of data storage - 64K.

All electronic modules shall be physically identical.
Enable TOU measurement module at the factory.

Switchboard meters - 3-stator, 3-phase, 4-wire, 120 volt, class 20, and
secondary type.
(Modify this section to match projects meter application on voltage and type)

Provide blank tag fixed to the meter faceplate for the addition of the meter
multiplier will be the product of the current transformers and potential
transformer ratio and will be filled in by PWC on the job site.

Switchboard case with paddle for meter removal incorporating automatically
short-circuiting of current transformer circuits.

Meter covers shall be polycarbonate resins with opcomport and reset. Battery
mounting location shall bein front.

The normal billing data scroll shall be fully programmable. The following
items shall be able to be displayed in the data scroll.

Q) Number of demand resets

2 End-of-interval indication

(©)) Maximum Demand

4 New maximum demand indication

5) Cumulative or continuously cumulative
(6) Timeremaining ininterval

(7 Kilowatt hours



The register shall incorporate a built-in test mode that allows it to be tested
without the need for any special tools or other accessories and saves data and
constant prior to start of test. The following quantities shall be available for
display in the test mode:

Q) Time remaining in demand interval

2 Present interval’ s accumul ating demand

(©)) Maximum demand

4 Number of impulses being received by the register

. Pulse module with programmable ratio selection.
Meters shall be programmed after installation thru opcomport.
. Meters shall be tested, calibrated and certified after installation.

. Self-monitoring to provide for:
(1) Unprogrammed register
(2) RAM checksum error
(3) ROM checksum error
(4) Hardwarefailure

(5 Memory failure

(6) EPROM error

(7) battery fault

. Liquid crystal display, 9 digits, blinking squares confirm register operation.
Large digits for data and smaller digits for display identifier.

. Display operations, programmable sequence with display identifiers. Display
identifiers shall be selectable for each item. Continually sequence with time
selectable for each item.

. Maintenance Parts:

(1) 2 Batteries
(2) 2 complete KV meters



DEPT OF THE NAVY NAV FAC ENG COM PWC UTILITIES STANDARD
PUBLIC WORKS CENTER
SAN DIEGO, CALIFORNIA HIGH VOLTAGE MANHOLE
PREPARED BY M. LONG Eic BR.HD DIV.DIR.
DATE: 5/98 R.QUILON T. BRULE
N

TOP N
A s
O ~,
\ “ 1op
ﬂ/_@ o \@
, 07 ™ —V—BOTTOM

BASE D
36"
~

NOTES: ()

#4 REBAR HOOKS FOR HANDLING.
GROOVE TO RECEIVE PRE—CAST NECKING.

7/8" DIA. PULLING IRON OPPOSITE KNOCKOUTS.
9 EACH INCLUDING SUMP.

12" DIA. SUMP (FLR. SLOPES TO SUMP).

GROUND ROD 5/8” DIA. COPPER GROUND ROD
FACTORY CONNECTED TO REBAR. ONE IN
FLOOR SECTION, ONE IN ROOF SECTION.

5" DIA. KNOCKOUT TERMINATORS, 20 PLACES
EACH END.

PROVED JOINT SEALANT FOR A WATERPROOF SEAL.

RATED FOR H20 BRIDGE LOADING.

CICICNOENOICKOIONC,

PRECAST 6'—0" X 12’—0" CONCRETE MANHOLE.

DETAIL— HIGH VOLTAGE MANHOLE

SCALE: NOT TO SCALE

NPWC—1

11ND—PWC 4856/38 (REV. 12—79)




DEPT OF THE NAVY NAV FAC ENG COM PWC UTILITIES STANDARD
PUBLIC WORKS CENTER
SAN DIEGO, CALIFORNIA TYPICAL CROSS SECTION UNPAVED AREAS
PREPARED BY M. LONG Ec BR.HD DIV.DIR.
e 5 /98 R.QUILON T. BRULE

REPAIRED SURFACE
SHALL MATCH
ORIGINAL PRE—
CONSTRUCTION
SURFACE OR NEW
SURFACE.

® BACKFILL COMPACTED TO
95% RELATIVE DENSITY

WARNING TAPE—-YELLOW FOR ELECTRICAL
ORANGE FOR SIGNAL

TOP OF DUCTBANK
24" BELOW FINISHED GRADE

DETAIL—= TYPICAL CROSS SECTION UNPAVED AREAS

SCALE: NOT TO SCALE NPWC—2

11ND—PWC 4856/38 (REV. 12—79)



CNCIONNOCICIONC

DETAIL— MA

1 1

o l[_p
Ol| [
d 1|5

yo1]le)
)
ol
fo1]f 0]
)

i
wfol—s =
N 7:
o ( -\\ oy - Y i

P K oe
AT
” EACH
6 7/8 RACK
NOTES:

CABLE RACK TYPICAL 4 — SIDES.
QUANTITY 36.

CONTINUOUS LOOP #4/0 GROUND WIRE.
BOND TO GROUND ROD WITH #4 /0.
FOR PLAN VIEW OF CORNER RACK

SEE DRAWING NPWC-7.

BOND TO GROUND RODS WITH #4 /0.

GROUND RODS TO BE FACTORY CONNECTED
TO REBAR.

FOR RACK CONNECTION TO GROUND WIRE
SEE DRAWING NPWC-7.

NHOLE ACCESSORIES

SCALE: NOT TO S

CALE

DEPT OF THE NAVY NAV FAC ENG COM PWC UTILITIES STANDARD
PUBLIC WORKS CENTER
SAN DIEGO, CALIFORNIA MANHOLE ACCESSORIES
PREPARED BY M LONG EIC BR.HD DIV.DIR.
DATE: 5/98 R.QUH_ON T. BRULE
18"
8" L 24", 24" |, 24" 187

®

.

-

|\

DETAIL OF
PULLING—IN IRON

NPWC—3

11ND—PWC 4856/38 (REV. 12—79)




DEPT OF THE NAVY NAV FAC ENG COM
PUBLIC WORKS CENTER
SAN DIEGO, CALIFORNIA

PWC UTILITIES STANDARD

TYPICAL CROSS SECTION PAVED AREAS

PREPARED BY

M. LONG
DATE: 5 / 98

EIC

R.QUILON

BR.HD DIV.DIR.

T. BRULE

REPAIRED SURFACE
SHALL MATCH
ORIGINAL PRE-—
CONSTRUCTION
SURFACE OR NEW
SURFACE.

SEE NOTE FOR
CONCRETE
SURFACE REPAIR.

&

SAWCUT AND TACK
COAT TYP. SEE NOTE

SURFACE OF EXISTING
PAVEMENT.

2” THICK AC
OVERLAY

4©—4" THICK 3000 PSI
CONCRETE

6” TYP.

T
4”

NOTE.:

DETAIL — TYPICAL CROSS SECTION PAVED AREAS

BACKFILL COMPACTED TO
95% RELATIVE DENSITY

WARNING TAPE—YELLOW FOR

ELECTRICAL ORANGE FOR SIGNAL

TOP OF DUCTBANK
24" BELOW FINISHED GRADE

1. FOR CONCRETE SURFACE REPAIR: SAWCUT MINIMUM 1%;" DEEP. PATCH WITH
7” LAYER OF 3000 PSI CONCRETE IN LIEU OF 4” CONCRETE AND 2" AC OVERLAY

SCALE: NOT TO SCALE

11ND—PWC 4856/38 (REV. 12-79)

NPWC—4




DEPT OF THE NAVY NAV FAC ENG COM PWC UTILITIES STANDARD
PUBLIC WORKS CENTER
SAN DIEGO, CALIFORNIA MANHOLE RACK AND GROUNDING
PREPARED BY M LONG EIC BR.HD DIV.DIR.
DATE: 5/98 R.QUILON T. BRULE
GALVANIZED CABLE e CABLE
SUPPORT ARM \ §9 RACK
N
LUG
RACK—Z__ \
/e :
N
N
- ;ﬁ% WIRE N
N
1/2” CONCRETE o
RACK CONNECTION TO ANCHOR TYP. —/\/
GROUND WIRE

CABLE SUPPORT DETAIL

O

\

\ S
. iﬁ/ \
ol g

=5

— —

o
s M

Y

T i SECT. "C — C”

1 2" 12:1 | 1 2"|1 2” |,| 27:|1 2:|11 2”

17

\
oA

I
N
>~
[«
<2
O
m
<
M
=

18”
#4,/0 GROUND /F
LOOP /- N

MANHOLE SECTION 18— \

T \&@

PLAN VIEW — CORNER RACK SUPPORT

NOTES:

@ TYPICAL PORCELAIN INSULATORS WITH 1 1/2" RADIUS, 2 3/4" WIDTH
AND 3" LENGTH, (PROVIDE QTY. AS REQUIRED TO SUPPORT CABLES.)

@ TYPICAL GALV. STEEL CABLE RACK ARM 10" EXTENSION FROM
FACE TO RACK, 1 1/2" X 1 1/16” X 3/16” STEEL LOCK CLIP.

(3) TYPICAL CABLE RACK.

@ TYPICAL SPACE FOR RACKING CABLES

DETAIL— MANHOLE RACK AND GROUNDING

SCALE: NOT TO SCALE NPWC—7

11ND—PWC 4856/38 (REV. 12—79)



DEPT OF THE NAVY NAV FAC ENG COM
PUBLIC WORKS CENTER

PWC UTILITIES STANDARD

PRECAST CONCRETE MANHOLE CONE.
GALVANIZED STEP SUPPORT BAR 3/4" DIA.
PLACED BETWEEN JOINTS 12" 0O.C. FOR
EXTENDED GRADE RINGS.

HANG FROM SUPPORT BAR.

GALVANIZED STEEL LADDER 12" WIDE
WITH 5/8” DIA. RUNGS.

GROUND WITH #4/0 WIRE. PROVIDE BOLTED
LUG CONNECTION TO LADDER.

@©© 600 OO

LENGTH AS REQUIRED TO HOOK ON
SUPPORT BAR AND REST ON CONC.
FLOOR AT 15" ANGLE FROM VERTICAL PLANE.

DETAIL— TYPICAL MANHOLE LADDER

SAN DIEGO, CALIFORNIA TYPICAL MANHOLE LADDER AND INSTALLATION
PREPARED BY M LONG EIC BRHD DIV.DIR.
w5 /98 R.QUILON T. BRULE
| |
:
NOTES:

TRAFFIC COVER. INPRINT ON COVER
"E” FOR ELECTRIC.

FRAME.

STAINLESS STEEL ADJUSTING STUDS.
4 PLACES.

1, DIAMETER INSERTS FOR ADJUSTING
STUDS. 4 PLACES.

PRECAST CONCRETE GRADE RINGS
QUANITY AS REQUIRED TO SET
COVER 1" ABOVE ADJACENT GRADE.

® 60 WO

AND INSTALLATION

SCALE: NOT TO SCALE

NPWC—-8

11ND—PWC 4856/38 (REV. 12-79)




DEPT OF THE NAVY NAV FAC ENG COM
PUBLIC WORKS CENTER
SAN DIEGO, CALIFORNIA

PWC UTILITIES STANDARD

GROUND GIRDLE

DATE:

PREPARED BY

M. LONG
5/98

EIC BR.HD DIV.DIR.

T. BRULE

R.QUILON

/ FINISH GRADE

AV NNNNN NN
AN NN
ANS  —— CONNECT GROUND ROD TO
7Y, GROUND GRID WITH EXO-
THERMIC WELD FOR SUBSTATION
24" MIN. AND TRANSFORMER HOUSE
R GROUNDS. MAY USE
U0
5\\\/;/\\ CLAMP TYPE CONNECTIONS,
KK
S
(<\§//\\ < #4/0 B.C. STRANDED
KR GROUND GRID
N
R
N 3/4” DIA X 10’ LONG COPPER
CLAD STEEL GROUND ROD
DETAIL—GROUND GIRDLE

SCALE: NOT TO SCALE

NPWC—11

11ND—PWC 4856/38 (REV. 12-79)




DEPT OF THE NAVY NAV FAC ENG COM
PUBLIC WORKS CENTER

PWC UTILITIES STANDARD

SAN DIEGO, CALIFORNIA

ELECTRICAL SUBSTATION GATE

PREPARED BY M . |_O N G EIC BR.HD DIV.DIR.
DATE: 5/98 R.QUILON T. BRULE
3’ 3’
27(TYP.) —|+— — |— 2 —t~— 2~
PADLOCKABLE YOKE
|1 | | | | | 1 | | | ]
U T T T T 1 [ T T T T ]
\ [ T T T 1 | [ T T T 17
\ T T T T 1 [ T T T
[T T T T T 1 [ [ T T T T\
[T T T T 1 [ T T T T 1
[T T T T 1 [ T T T T4\
C T T T T 7 [ T T T 1
\llllllllllll |I|I|I|I|I|l’
N O I i T T T T 1] /
I —— [ ——
[T T T T T 1 [ [ T T T 11
[T T T T 1 [ T T T T N
/T T T T T 1 T T T T 1\
T T T T 1 [ T T T 1\
C T T T T T 1 [ [ T T T T\
\ T T T T 1 [ [ T T [ 17
[ I I [ I T T 17
W T T T 1 [ [ T T T 1
VL T T T T 1 == [ [ [ T T 17
T | D4
SLEEVE FOR e |
- ) STOPPER g
—‘ |— 12°¢ CONCRETE |
ALL DIRECTIONS
NOTES:
1. ALL METALIC PARTS TO BE BLACK PVC COATED.
2. OUTSIDE OF WALL TO BE SPLIT FACE (FINISH PER
STATION MASTER PLAN).
DETAIL—ELECTRICAL SUBSTATION GATE
SCALE: NOT TO SCALE NPWC—=12

11ND—PWC 4856/38 (REV. 12-79)




DEPT OF THE NAVY NAV FAC ENG COM PWC UTILITIES STANDARD

PUBLIC WORKS CENTER

SAN DIEGO, CALIFORNIA GCATE GROUNDING

EXOTHERMIC
WELDS(TYP.)

(D
N

D @

Y

<

LS
U

4/0 CU GND.
WIRE

« A.A:

GATE GROUNDING
NOTE: THE FENCE SHALL HAVE 4/0 COPPER JUMPER

GROUND BRAID WIRE EXOTHERMIC (CAD)
WELDED TO THE PAD GROUND GRID.

NOTE: REAPPLY PVC COATING OVER WELDING.

DETAIL-GATE GROUNDING

SCALE: NOT TO SCALE NPWC—13

1IND—PWC 4856/38 (REV. 12—79)



DEPT OF THE NAVY NAV FAC ENG COM
PUBLIC WORKS CENTER
SAN DIEGO, CALIFORNIA

PWC UTILITIES STANDARD

PAD MOUNT SECONDARY BLADING

PREPARED BY

M. LONG
5/98

EIC

R.QUILON

BR.HD

T. BRULE

DIV.DIR.

(4) HOLE BLADES

kVA LOW-VOLTAGE
RATING RATING (VOLTS)
75-300 208Y/120
75-500 480, 480Y/277

(6) HOLE BLADES

kVA LOW-VOLTAGE
RATING RATING (VOLTS)
500 208Y/120
750-1500 480, 480Y/277
kVA LOW-VOLTAGE
RATING RATING (VOLTS)
750-1000 208Y/120
2000-2500 | 480, 480Y/277

10 HOLE BLADES REQUIRE
SUPPORT PER SPECIFICATIONS

DETAIL—PAD MOUNT SECONDARY BLADING

SCALE: NOT TO SCALE

NPWC—-16

11ND—PWC 4856/38 (REV. 12-79)




DEPT OF THE NAVY NAV FAC ENG COM PWC UTILITIES STANDARD
PUBLIC WORKS CENTER
SAN DIEGO, CALIFORNIA LOOP CONNECTION TO 600 AMP SELECTOR SWITCH—-25KV
PREPARED BY M LONG EIC BR.HD DIV.DIR.
DATE: 5/98 R.QUILON T. BRULE

SWITCH E:<;§i%i

H.V. —
TANK [\| —IJ:j] D
—H—®
I_I_I_I
[ [ 7
L]

CABLE/SOO AMP LOOP CABLE

(1) ELBOW TEE
(2) 600/200 AMP REDUCING TAP WELL
(3) LOADBREAK BUSHING PLUG

(4) 200 AMP INSULATING RECEPTACLE
(5) 600 AMP UNIVERSAL BUSHING
(8) CONDUCTOR CONNECTOR

(7) CABLE ADAPTER

DETAIL—LOOP CONNECTION TO 600 AMP SELECTOR SWITCH — 25KV

SCALE: NOT TO SCALE
NPWC—-19

11ND—PWC 4856/38 (REV. 12—79)
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DEPT OF THE NAVY NAV FAC ENG COM PWC UTILITIES STANDARD
PUBLIC WORKS CENTER
SAN DIEGO, CALIFORNIA CHAIN LINK ENCLOSURE
PREPARED BY M. LONG EIC BR.HD DIV.DIR.
DATE: 5/98 R.QUILON T. BRULE

43°

2 #4 CONT.
TOP & BOTTOM

FENCE POST

FINISH GRADE

3" ASPHALT CONCRETE

TO MATCH EXISTING
6" PORTLAND CEMENT

CONCRETE

DETAIL-CHAIN LINK ENCLOSURE

SCALE: NOT TO SCALE

NPWC—-23

11ND—PWC 4856/38 (REV. 12-79)
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DEPT OF THE NAVY NAV FAC ENG COM PWC UTILITIES STANDARD
PUBLIC WORKS CENTER
TOP VIEW SINGLE LARGE SERVICE SECONDARY
. o
o | — o8 —
~
(&)
O =
SS—1N
2gir—e
8 - _l B
531l A
O
METERING
—J — L L COMPONENTS
/ =~ AND UCS ABOVE
CPT BELOW BUS /> St ANEL
n
~ - FLUORESCENT
- < @1V LUMINAIRE IN
(REAR) ~~ | / \N% EACH VESTIBULE
e et S T (FRONT)
'_ ]
Ll B /
HEATER Z T / 12” VESTIBULE
= =
N < ||l
\\‘E\I_I /
. HOUSE KEEPING
o Z
SSl|YN PAD
2|
S| —18
cEly
36”
TOP VIEW SINGLE LARGE SERVICE SECONDARY
SCALE: 1/2" = 1’0" NPWC—27

11ND—PWC 4856/38 (REV. 12-79)



DEPT OF THE NAVY NAV FAC ENG COM PWC UTILITIES STANDARD
PUBLIC WORKS CENTER
SAN DIEGO, CALIFORNIA CABLE TERMINATION
PREPARED BY M LONG EiC BR.HD DIV.DIR.
owE 5 /98 R.QUILON T. BRULE
~BUS BAR NOTES:

TYPICAL 4 BOLT OFFSET FLAT PAD AERIAL
TERMINATION CONNECTOR. AERIAL LUGS
SHALL BE INSULATED. (INSULATION NOT
REQUIRED FOR AIR INTERRUPTER SWITCH)

©

TYPICAL SOLID COPPER COMPRESSION
CONNECTOR. (EPR CABLE SIZE AS NOTED
ON THE DWGS.)

TYPICAL AERIAL SERVICE 25KV PORCELAIN
INSULATOR ASSEMBLY.

STRESS CONE PROVIDED WITH INTEGRAL
CABLE GROUNDING COIL.

TYPICAL MOUNTING CASTING UTILIZED FOR
RIGID SUPPORT AND GROUNDING.

TYPICAL MOUNTING CASTING SHALL BE
BOLTED TO SUPPORT BRACKET.

TYPICAL SUPPORT BRACKET SHALL BE
BOLTED TO CUBICAL HOUSING.

TYPICAL 67X6"X 1/4” STEEL SUPPORT BRACKET.

TYPICAL RUBBER BOOT PROTECTIVE SLEEVE.

TYPICAL 15KV CABLE. SIZE AS NOTED ON THE
DWGS.

TYPICAL STAINLESS STEEL RETENTION AND
GROUNDING CONNECTION CLAMP.

TYPICAL 200A BRAIDED CU. GND. CONDUCTOR
TO CUBICLE GROUND BUS,

@O © @ o © ©

@ ©® O

PROVIDE 25KV INSULATING TAPE OR BOOTS
OVER CONNECTION.

DETAIL— CABLE TERMINATION

SCALE: NOT TO SCALE NPWC— 31

11ND—PWC 4856/38 (REV. 12—79)



DEPT OF THE NAVY NAV FAC ENG COM PWC UTILITIES STANDARD

PUBLIC WORKS CENTER

SAN DIEGO, CALIFORNIA CABLE IDENTIFICATION TAG
PREPARED BY M . LON G EIC BR.HD DIV.DIR.
wE 5 /98 R.QUILON T. BRULE

/—1 /4" HOLE (2 EA.)

4 / N

o JE—Cr
CIRCUIT A=2

FROM SW STA SS1— |
TO SW STA SSA—
5 SETS OF 3—1/C, 500 MCM EPR, 15KV~

10 FEB 1995\

. /

CIRCUIT NO. (LINE 1)

CIRCUIT START POINT (LINE 2)

CIRCUIT DESTINATION (LINE 3)

2-1/2"

CABLE QUANTITY, SIZE, VOLTAGE
AND INSULATION (LINE 4)

DATE INSTALLED (LINE 5)

4-1/2"

=
(@]
—

ES:

1/8" THICK LAMINATED WHITE MELAMINE (WITH BLACK CORE), PLASTIC
TAG WITH MATTE WHITE FINISH WITH CHARACTERS CUT THROUGH THE
WHITE PLASTIC INTO THE BLACK CORE.

USE LOCK—ON TYPE NYLON TIES TO ATTACH TAG TO CABLES.

ALL LETTERS AND NUMBERS SHALL BE 1/4” HIGH.

REFER TO ELECTRICAL DRAWING CABLE TAG SCHEDULE FOR INFORMATION
TO BE ENGRAVED. ABOVE INFORMATION IS ONLY A SAMPLE.

@ WLE ©

PLACE TAGS TO LEGIBLE FROM CENTER OF MANHOLE.

DETAIL— CABLE IDENTIFICATION TAG

SCALE: NOT TO SCALE NPWC—32

1IND—PWC 4856/38 (REV. 12-79)
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DEPT OF THE NAVY NAV FAC ENG COM
PUBLIC WORKS CENTER
SAN DIEGO, CALIFORNIA

PWC UTILITIES STANDARD

PAD MOUNTED H.V. CONNECTOR — 200A

PREPARED BY M . LON G
DATE: 5 / 08

EIC

R.QUILON

BR.HD

DIV.DIR.

T. BRULE

TANK FRONT
PLATE

O

(1) 200A LOAD BREAK ELBOW

(2) 200A BUSHING

12 kV SURGE ARRESTOR ON OPPOQOSITE
SIDE. TRANSFORMER SET UP FOR
LOOP CONFIGURATION

DETAIL—PAD MOUNTED H.V. CONNECTOR — 200A

SCALE: NOT TO SCALE

NPWC—36

11ND-PWC 4856/38 (REV. 12-79)




DEPT OF THE NAVY NAV FAC ENG COM
PUBLIC WORKS CENTER
SAN DIEGO, CALIFORNIA

PWC UTILITIES STANDARD

MEDIUM VOLTAGE SPLICE

PREPARED BY M . |_O N G
DATE: 5 / 98

EIC

R.QUILON

BR.HD

T. BRULE

DIV.DIR.

RED HIGH VOLTAGE SEALANT—

SPRING CLAMP

TAPE—SHIELD
LAYER

—— CONDUCTIVE LAYER

— STRESS RELIEF MATERIAL

— GROUND BRAID

SEMICON—
INSULATION

— CABLE JACKET

NOTE:

RATED FOR 25KV.

CABLE SPLICE SHALL BE

CONNECTOR —

STRESS CONTROL LAYER —
HEAVY WALL HEAT SHRINK WRAPAROUND SLEEVE—

DETAIL—MEDIUM VOLTAGE SPLICE

RED HIGH VOLTAGE SEALANT—

SCALE: NOT TO SCALE

—COPPER SHIELDING MESH

NPWC—-38

11ND—PWC 4856/38 (REV. 12-79)
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DEPT OF THE NAVY NAV FAC ENG COM PWC UTILITIES STANDARD

PUBLIC WORKS CENTER

REV. 6/2001

SAN DIEGO, CALIFORNIA 200AMP TAP FROM 600AMP SELECTOR SWITCH

PREPARED BY M . |_O N G EIC BR.HD
we 5 /98 R.QUILON T. BRULE

DIV.DIR.

NOTES:

RETAINING CAP.

MOLDED RUBBER HOUSING OR SEALING TUBE.

SOLDERLESS GROUND CLAMP ACCESSORY.

SEALANT.

ONE—-PIECE HEAT SHRINK REJACKETING TUBE
LINED WITH A HOT MELT ADHESIVE, HIGH
VOLTAGE SEALANT.

TYPICAL CABLE TO TRANSFORMER.

PROTECTIVE CAP FOR CAPACITIVE TEST POINT.

@O0@® OO

#6 GROUNDING CONDUCTOR EXTENDED TO THE GROUND ROD
IN OIL SWITCH ENCLOSURE.

TYPICAL CABLE TERMINATION GROUNDING ASSEMBLY WITH
#6 STRANDED COPPER CONDUCTOR. PROVIDE 3 FEET
OF SLACK.

TYPICAL 200A., 25KV CLASS LOAD BREAK ELBOW
CONNECTOR WITH INTEGRAL TEST POINT.

@ © ©

INTEGRAL 600A., 25KV CLASS NON—LOAD BREAK BUSHING

INSTALLED AND 600/200A REDUCER ON THE EQUIPMENT BY
THE MANUFACTURER.

200AMP TAP FROM 600AMP SELECTOR SWITCH
SCALE: NOT TO SCALE

@ ©

/

NPWC— 44
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DEPT OF THE NAVY NAV FAC ENG COM PWC UTILITIES STANDARD REV. 6,/2001
PUBLIC WORKS CENTER
SAN DIEGO, CALIFORNIA 600A DEAD BREAK ELBOW DETAIL
PREPARED BY M LONG EIC BR.HD DIV.DR.
wE 5 /98 R.QUILON T. BRULE

@@ ® @ OO

TYPICAL SWITCH.

INTEGRAL 25KV CLASS, 600 AMP NON-LOAD BREAK
BUSHING INSTALLED ON EQUIPMENT BY MANUFACTURER.

TYPICAL 25KV CLASS, 600 AMP NON—-LOAD BREAK
CONNECTOR WITH INTEGRAL TEST POINT.

#6 GROUNDING CONDUCTOR EXTENDED TO THE GROUND
BUS.

PROTECTIVE CAP COVERING CAPACITIVE TEST POINT.

PROVIDE A 25KV CLASS RUBBER PROTECTICE CAP

(SEE DETAIL) FOR EACH BUSHING AND PROVIDE A
25KV CLASS RUBBER ELBOW CONNECTOR (INSERT TYPE)
INSULATOR (SEE DETAIL) FOR EACH NON—LOAD BREAK
ELBOW CONNECTOR. CAP AND INSERT INSULATORS

T0 BE SAME MFGR AS ELBOW CONNECTOR.

600A DEAD BREAK ELBOW DETAIL

SCALE: NOT TO SCALE

NPWC—46
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DEPT OF THE NAVY NAV FAC ENG COM PWC UTILITIES STANDARD

PUBLIC WORKS CENTER

SAN DIEGO, CALIFORNIA DUCTBANK DETAILS
PREPARED BY M. LONG Eic BR.HD DIV.DIR.
DATE: 9/97 K. DO T. BRULE

18 INCH DIAMETER PIPE CASING
UNDER RAILROAD TRACK

5-0" MIN. 5'-0" MIN.

R R R R R R,
N NN NN NN

4'—0" MIN.—/ g

F—fF————————————F=7 —fuL P
- CASTING WITH

3000 PSI CONCRETE

DETAIL - DUCTBANK UNDER RAILROAD TRACK

5.577.5"8.5"

5.5"

N O
__\\\\\<:> © 7.5”

@ @ 5.5”

DETAIL - DUCTBANK SECTION (6-5"C)

DUCTBANK DETAILS

SCALE: NOT TO SCALE
NPWC—-50
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PUBLIC WORKS CENTER

DEPT OF THE NAVY NAV FAC ENG COM PWC UTILITIES STANDARD

SAN DIEGO, CALIFORNIA LOW VOLTAGE CABLE IDENTIFICATION TAG

PREPARED BY M LONG EIC
DATE: 9/97 REV.8/2000 R. QUILON

BR.HD

T. BRULE

DIV.DIR.

/1/4”(6.3mm) HOLE (2 EA.)

PULL BOX.

L/ N
O
- FROM PAD ####/@
5 TO BUILDING #4#4 “
el | 4-1/C, 750KCM, 480V THWN-—
- 19 JAN 2000~
RN J
4.5"(114.4mm)
NOTES

DETAIL — LOW VOLTAGE CABLE

—LOCATION OF SOURCE

(LINE 1Y

_—LOCATION OF LOAD

(LINE 2)

—CABLE QUANTITY, SIZE,

VOLTAGE AND INSULATION
(LINE 3)

—DATE INSTALLED

(LINE 4)

1/87(3.2mm) THICK LAMINATED WHITE MELAMINE (WITH BLACK CORE),
PLASTIC TAG WITH MATTE WHITE FINISH WITH CHARACTERS CUT THROUGH
THE WHITE PLASTIC INTO THE BLACK CORE.

USE LOCK—ON TYPE NYLON TIES TO ATTACH TAG TO CABLES.

REFER TO ELECTRICAL DRAWING CABLE TAG SCHEDULE FOR INFORMATION
TO BE ENGRAVED. ABOVE INFORMATION IS ONLY A SAMPLE.

@
@
@ ALL LETTERS AND NUMBERS SHALL BE 1/4"(6.3mm) HIGH.
O,
©)

PLACE TAGS TO LEGIBLE FROM CENTER OF MANHOLE OR OPENING SIDE OF

IDENTIFICATION TAG

NOT TO SCALE

(NOTE: PROVIDE CABLE TAG SCHEDULE)

NPWC—-53R
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PUBLIC WORKS CENTER
SAN DIEGO, CALIFORNIA
UTILIMES ENGINEERING

GAS METER RISER

REPMRED BY: BR. HD, DIV, DIR. DATE:
NDO G.W. CALBOW, P.E. [ T. BRULE, P.E. JUN. 28, 1994
PLUG OR BALL VALVE
BLDG METER RISER
INTERIOR (3 TYPES AVAILABLE SEE BELOW)
FINISHED GRADE
? S “ﬁi‘ﬂﬁﬂﬂﬂ
| = |ll= =il B3l E
24 %M'N W MEMENES nﬁmﬁ_uzf
E :ﬂﬁ ﬁ | | LIS i
l_
PREMANUFACTURED RISER
SCHEDULE 40 STEEL EPOXY COATED CASING
B ]

N

COMPRESSION

N

TRANSITION

N

ANODELESS

GS-1




PUBLIC WORKS CENTER
SAN DIEGO, CALIFORNIA
UTILITIES ENGINEERING

GAS VAL VE

AND VALVE BOX DETAIL

REPARED BY:
A. SOLORZANO

BR, HD.

GC.W. CALBOW, P.E.

DM, DIR,

OATE:
JUN. 28, 1994

T. BRULE, P.E.

LOW TRAFFIC CAST
IRON VALVE BOX
COVER MARKED
GAS

BUTTONHEAD
FITTING

TWO PIECE VALVE
BOX SHAFT SUP
TYPE

NEW LUBRICATED
PLUG VALVE

RESTRAINING
STRAPS

~—__

~_

TR

e §

Ry

/

—/_
/

\{

NEW LUBRICANT HIGH
HEAD EXTENSION

1/4" THICK
4-7/16 D

GUIDE RING DETAIL

CONCRETE
RESTRAINING
BLOCK

(18 X18"X6")

GS-2




UTILMES ENGINEERING

AN DIEGO, CALIFORNA POLYVALVE ANCHOR

REPARED BY:
H. ROMO G.W. CALBOW, P.E. | T. BRULE, P.E. JUN. 28, 1994

LOW TRAFFIC CAST

IRON VALVE BOX
COVER MARKED GAS
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\- 18" X 18" X 6" CONCRETE RESTRAINING BLOCK
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PUBLIC WORKS CENTER
SAN DIEGO, CALIFORNIA
UTILITIES ENGINEERING

GAS METER DETAIL

PREFARED BY: BN, HMD. oV, DiR. OATE:
M. JUDKINS G.W. CALBOW, P.E. | T. BRULE, P.E. JUNE 23, 1997
PLUGGED
TEST
TEE
ELBOW SEISMIC
SWING JOINT (TYP) GAS COCK (TYP)
UNION (TYP) GAS_INTO
BLDG.
ELBOW SEISMIC
SWING JOINTS
REGULATOR X9 (TYP)
DIELECTRIC UNION
REDUCER
CAS COCK (TYP) ————=
EPOXY COATED STL METER
. y,

TRACER WIRE NO. 10
COPPER (THW.)

FINISHED GRADE
e

N NN
X S 7 20w
SRR N

WARNING NN
TAPE 2\ K

" to 127
BELOW GRADE

PE

TAPE (FASTENER)

PE TO STEEL

TRANSITION
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L ego, CaLFORNA A.C. PAVEMENT REPAIR

M. JUDKINS ' GW. CALBOW P.E.| T. BRULE P.E. MAR. 17, 1892

ASPHALT EMULSION
AND SAND SEAL COAT
(TRAFFIC LANES ONLY)

NEAT CUT BACK STRIP
FOR REPAIR PATCH
(TRAFFIC LANES ONLY)

6" OR 12" TRENCH
WIDTH NEW A.C. PAVEMENT

—ff—— TRENCH —_—— SAME THICKNESS AS
WIDTH EXISTING
2
- _6'7‘4 6" EXISTING A.C.
TACK COAT PAVEMENT

TN

/2 X
TS

TR

7Y
Y

NEW 6 THICK
PORTLAND CEMENT

7.

NN EXISTING CONCRETE
4 PAVEMENT

’/

24" MIN
80% CBR BASE ¥ N
COARSE COMPACT 3’
95% DENSITY, &
THICK FOR
VEHICLE TRAFFIC
4" THICK FOR —K
WALKWAYS a 0 O 3*
I - A AT >
/ A
90% COMPACTION
NATIVE BACKFILL SAND
UTILITY PIPE

NOTE:

—PIPE TO LIE ON 3" OF SAND AT THE BOTIOM OF TRENCH
—TOP OF PIPE TO BE 24" MIN BELOW GRADE

—SAND TO BE 3 ABOVE PIPE

~TRACER WIRE 8" —12" ABOVE PIPE

—WARNING TAPE 8 —12" BELOW FINISHED GRADE
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PUBLIC WORKS CENTER

SAN DIEGO, CALIFORNIA GAS TRENCH DETAIL

PREPARED HY: BR. HD. B, DR,

DATE:

M. JUDKINS G.W. CALBOW, PE. | T BRIULE, P.E. MAR 25, 1997

NEW A.C. PAVEMENT
SAME THICKNESS AS
EXISTING

------------

90% COMPACTION SN
NATIVE BACKFiLL-—/. :

WARN!NG TAPE
12" BELOW i
FINISHED GRADE )

ASPHALT EMULSION
AND SAND SEAL COAT
{TRAFFIC LANES ONLY)

EXISTING A. C.
PAVEMENT

| _— EXISTING CONCRETE

NEW PORTLAND ' \
CEMENT ; \\\ =

PAVEMENT

80% CBR BASE
COARSE COMPACT
95% DENSITY, &
THICK FOR
VEHICLE TRAFFIC

4" THICK FOR
WALKWAYS

TRACER WIRE

SAND TN

NOTE:

TAPED TO
UTILITY PIPE

> \—POLYEI'HELYNE (P.E.)

UTILITY PIPE

PIPE TO BE INCASED IN A MINIMUM OF 3 INCHES OF SAND.
TOP OF PIPE TO BE MINIMUM 24 INCHES BELOW GRADE.
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SERPT OF THE NAWY NAVWACENGCOM
FUBLIC WORKS CENTER
VBLIC WORKS CENTE NEW WATER METER INSTALLATION
SAN DGO, CALIFORNIA
PREPARED BY EIC DATE:
CODE 611 METER SHOP 3/26/02
MIN. SIZE
12" FLANGED
SPOOL RP DEVICE
TEST CORP
TEST CORP
STRAINER W/ WITH PLUG WITH PLUG
NIPPLE & VALVE
GATE
VALVE "\ GATE VALVE
GATE VALVE
FLANGED 90" ELL
FLANGED 90 ELLW\/J: -
| = §
2 TEST CORP TEST CORP
RISER \_valve WITH PLUG WITH PLUG RISER
N WITH PLUG [ /
VALVE SUPPORT EXIST
(. oF 3) / SURFACE
| {
R THRUST THRUST "
3 /~ BLOCK : BLOCK  \ 3
g ey R g
i& \.-| FLANGED FLANGED |2,
90" ELL 90" ELL T

DETAIL OF WATER RISER WITH RP DEVICE.
1 1/2" AND 2" POSITIVE DISPLACEMENT METER
NOT TO SCALE

POSITIVE DISPLACEMENT TYPE, OPERATING PRESSURE 150 PSI.
FLOW RANGES: 1.1/2" METER 1 1/2 TO 100 GPM
2" METER 2 1/2 TO 160 GPM

DETAIL B
NOT TO SCALE




NOTES

1. ANY INSTALLATION REQUIRING A BACKFLOW PREVENTER MUST UTILIZE

A REDUCED PRESSURE PRINCIPLE (RPP> BACKFLOW PREVENTION
DEVICE

c. ALL RPP DEVICES MUST BE APPROVE BY THE U.S.C. FOUNDATION
FOR CROSS-CONNECTION CONTROL AND HYDRAULIC RESEARCH (FCCHR>
AND MUST BE ON THE CURRENT APPROVAL LIST.

3. RPP BACKFLOW PREVENTERS MUST HAVE ALL RESILIENT SEATED

VALVES AND TEST COCKS IN ORDER TO BE AN APPROVED ASSEMBLY
PER THE U.S.C. FCCCFR.

4. RPP BACKFLOW PREVENTERS MUST HAVE US. MADE, SINGLE CAST, INTERNALLY
PORTED, BRONZE BODIES WITH BRONZE AND/OR STAINLESS STEEL
WORKING PARTS AND STAINLESS STEEL SPRINGS

2. BEFORE INSTALLING THE DEVICE, PIPELINES SHOULD BE THOROUGHLY
FLUSHED TO REMOVE FOREGN MATERIAL

6. DEVICE MUST BE INSTALLED IN A HORIZONTAL POSITION ABOVE
GROUND OR FLOOR LEVEL.

7. DEVICE MUST BE INSTALLED IN AN ACCESSIBLE LOCATION WITH
AMPLE CLEARANCE TO FACILITATE TESTING AND REPAIRS.

8. IN NO CASE SHOULD THE RELIEF VALVE DISCHARGE BE SOLIDLY
PIPE INTO ANYTHING. THERE ARE AIR GAP DRAIN FITTINGS
AVAILABLE FOR MOST MODELS THAT CAN BE INSTALLED FOR
CONNECTION TO DRAIN LINES.

S. RPP MUST BE PROPERLY SUPPORTED.
10. PROVIDE PROTECTIVE BARRIERS IN TRAFFIC AREAS.

11. “EACH REDUCED PRESSURE PRINCIPLE ASSEMBLY INSTALLED SHALL BE
FIELD TESTED FOR PROPER OPERATION IN ACCORDANCE WITH THE
FIELD TEST PROCEDURES CONTAINED IN THE LATEST EDITION OF THE
"MANUAL 0OF CROSS CONNECTION CONTROL”, PUBLISHED BY THE

FOUNDATION FOR CROSS CONNECTION CONTROL AND HYDRAULIC
RESEARCH OF THE UNIVERSITY OF SOUTHERN CALIFORNIA, PRIOR TO
PLACING IT INTO SERVICE. INSPECTION REPORT FORMS ARE
AVAILABLE FROM NAVY PUBLIC WORKS CENTER (PWC), CODE 665,
PHONE NUMBER 556-7353. SAID TESTS SHALL BE PERFORMED BY A
CERTIFIED BACKFLOW ASSEMBLE TESTER. A COPY OF THE TESTER'S
CERTIFICATE AND THE UNIT’'S PASSING TEST RESULTS MUST BE

SUBMITTED TO THE PWC, UTILITIES DEPARTMENT, CODE 6657

12. THE CONTRACTOR SHALL SUPPLY REPAIR KITS FOR WATER METERS AND
RP DEVICES AS FOLLOWS: ONE REPAIR KIT FOR EACH SIZE FOR
EVERY TEN METERS AND RP DEVICES INSTALLED. <(KITS ARE TO BE
TURN INTO PWC, CUODE 66535




13.

14.

13.

16.

17.

18.

PIPE MATERIAL SHALL BE AS FOLLOWS:

A. 5/78" THRU 2 1/2” BELUOW GROUND SHALL BE TYPE K COPPER.
B. 5/8” THRU 2 1/2” ABOVE GROUND SHALL BE COPPER TYPE K.
C. 3 THRU 6" BELOW GROUND SHALL BE POLY WRAPPED D.IP.
D. 3" THRU 6" ABOVE GROUND SHALL BE PAINTED D.IP.

ALL METERS FOR LANDSCAPE SHALL BE TURBINE TYPE. <(2” AND
ABOVE.

ALL RISERS SHALL BE THE SAME SIZE AS THE METER AND RP DEVICE
TO BE INSTALLED.

ALL CI AND DI PIPE AND FITTINGS SHALL BE CEMENT LINED PER
AWWA STANDARDS.

ALL CI AND DI PIPE AND FITTINGS INSTALLED BELOW GROUND SHALL
BE POLY WRAPPED. THE POLY WRAP ON RISERS SHALL EXTEND TO A
MINIMUM OF 2” ABOVE GROUND OR PAVED SURFACE.

ALL PIPE AND FITTING INSTALLED IN CONCRETE SHALL BE POLY
WRAPPED.

CLEARANCES <(FROM OUTERMOST POINT 0OF DEVICED

SIZE OF RP DEVICE VERTICAL CLEARANCE HORIZONTAL CLEARANCE

2” AND UNDER 18" 24"
e l/e” - 47 c4” c4”
OVER 4~ 30” c4”
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