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TYPE: NCX

CAPACITIES—600 A.H. TO 2550 A.H.I I HOUR RATE TO 1.75 V.P.C. AVERAGE

J

~,

SPECIFiCATIONS
Container —Styrene-Acrytonitrile Plastic.

Cover-Acryl.-Buta.-Styr. Terpoiym. Plastic.

Separators —Microporous Material.

Retainers —Fiberglass Mats.

Posts —See Below.o

Post Seals —Floating 0-Ring—Seal Nut.

Vents—Screw Type—Spray Proof.

Level Lines—High and Low—AllJar Faces.

Electrolyte—Height Above Plates —2-3/4".

Ktectrolyte Vflthdrawal Tube—Each Cell.

Sediment Space —1-1/16".

Specific Gravity—121S I77'F. (25'C.).

Interel) Connectors —Lead Plated Copper.
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ts50 A.H. four—I'5" Ntwre.
Combined Fittine Funnel —EIotoaion resister,t
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Oouid "Pre-Vent"."

Atnpere Hour CaPacttles
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In so

To 180
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51$ $75700
702 . 4$0 1044

7$8 450 942
810 $2S 1204

9$5 MO '1350

054 500 1240
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1$8S

7~$ /8 14 1/2

7-$ r 8 14-1/2
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141/2~ M/8
9 1/4 14 1/2

74/8 14-1/2
7%/8 141/2
7</8 14.1/2
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22 1/8
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22 1/2
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214
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207 S.d

225 5.1

5.1
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5.0

2tI e.d
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INTEROFFICE MEMORANDUM
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l SUBJECT TOPICAL INFORMATION REPORT FOR

TRANSFORMER 'AND BUS LOADING AND

ASSIGNMENTS

DATE May 10, 19S2

TLOtt:JRFROM

E.~ ~ ' < 'r(('+ flPfJ
COIClIORATlON ~ CHERRY HlLL OPERATlONS CENTER PA6E'3 ~~

J.O. Oe
w.o. ao /2/77

TO All Electrical Engineers and
Squad Leaders

CC JCCabriel
INKhanna
DFSabatini

The attached information vill be issued as Topical Information

Report by our Boston office before long.

In the meantime, I am sending this to you for your information.

This document vill be used as a guide and not as a rigid standard.

o L. Ott

Attachment





This design criteria is presented as a guide for both allowable bus loadings
and assignments of loads to various plant loads. This criteria is meant as
a guide to engineers for a standard Stone 5 Webster design. Hnalisation of
this criteria is dependent on several factors. Among these are: client
preferences and approval, economic studies and the complement of equipment to
be powered. Whether at a later date assignment or loading criteria should Se

altered depend on such things as how far the plant design is completed,
possible additional loads in the future, costs of adding new equipment,
redesign oi sills, tray systems duct lines, and status of purchase orders
and equipment production. However, the guidelines set forth in the following
design criteria are a useful tool in designing an adequate and flexible
distribution system.

Spare and future positions should be provided on all buses if possible.
The number of each should be worked out with the client at an early stage.
Floor sills should be extended to allow additional equipment to be added
if necessary.

For most power plant work, the voltage of the medium voltage and low voltage
buses is established early in the design oi the plant. The number of medium
voltage buses is dependent on several variables including requirements of
the large mechanical systems, client preference, philosophy of plant operation
and equipment economics, and in the case of nuclear plants - regulatory
requirements.

The initial step is to ascertain what the electrical loads are and their power
requirements. Then the maximum simultaneously running loads must be calculated
for each bus and transformer contemplated. The engineer should use the motor
and electric load list as well as logic descriptions, system descriptions, and
consultation with the lead power engineer during this stage of design to
ascertain the maximum coincident loading of each bus.

TRANSFORMERS

Power transformers should be conservatively sised to allow for future load
growth. Station service transformers will generally be about 10 percent of
total generator output for nuclear plants.

For fossil plants approximately 7 percent of generator output is used for
station service. If a scrubber is required, another 3 percent will be used
to power the scrubber auxiliaries.

hs loads are defined further, the transformers sises can be finalized allowing
for worst case loading and providing at least l5 percent margin for future
growth.

Pot criteria on sising smaller transformers, see the information in low voltage
load assignments below.
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MEDIUM VOLTAGE BUSES

Generally in planta vhere both 15 kV class and 5 kV class buses are selected,
«otors above 2500 HP are assigned to the 15 kV class buses. Motors above
250 HP, up to 2500 HP, are assigned to the 5 kV class buses.

In planta vhere 7.5 kV class buses arc utilired as the highest distribution
voltage, motors ibove 4000 HP vould be assigned this bua vith «otors 250 HP
to 4000 HP being assigned to the 5 kV class buses.

These HP brcak points are only guidelines and economic studies should continue
to be done for loads vhich are in question.

METAL CLAD SWITCHGEAR

Metal clad svitchgear should not have a coincident loading above 60 to 70
percent of the main bus rating during the eirly stages of the project to allov
for further load grovth aa the project progresses. If during the latter stage
of the project thc loads grow, it is best to keep the maximum svitchgear bus
loading to about 90 percent of the'full load rating of the main breaker and
bua under the vorst operating condition.

To determine maximum running loads on metal clad avitchgear early in thc
project, the electrical engineer should consult vith the lead pover engineer
to determine maximum coincident loading on each bua. Be sure to conaider-
pumps out for maintenince, transformer failures and bus failures and the subsequent
effect on the remaining buses in the analysis.

In the early stages nameplate horaepover should be used for thc large motors.
This builds in a Little extra conservatism for possible increases in brake
horscpovcr (BHP) requirements later. In thc litter stages of the project,
knovn BHP at runout conditions should be used.

LOW VOLTAGE BUSES

On lov voltage distribution systems, several types of equipmcnt arc utiliscd
to feed «otor and other type loads. Load center secondary unit aubstations
are used to feed loads directly, aa veil aa providing a pover source to MCC's
and panelboards (if a separate panelboard system is used). Loads from 60 to
250 HP or 60-250 KVh are generilly fed directly from a load center pover circuit
breaker. If loads in this aiae range require frequent starting and stopping,
reversing contro), or tvo speed controL. consider the use of locally mounted
starters equipped vith nonautomatic breakers.

Loads from 1 HP to 50 HP or 1 to 50 XVA can be assigned to MCC'a (some projects
have elected to uae separate 600,volt class panelboarda in lieu of MCC feeder
circuit breakers for nestor loads. S&W'a standard design, bovever, calls for
tuse breakers to be munted on the MCC). Motor operated valves of any aire
should be assigned to an MCC. When assigning lov voltage loads, care should be
taken to assure that auxiliaries to large «otora (i.e.> lube oil pumps) are on
MCC'a fed by the sa«e pover train aa the pump mtor itself.
Small loads less than 1 HP or 1 XVA should be assigned to 120 volt panelboards.
(If automatic control ia required, local starters or contactora should be utilized).
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LOhD CENTERS

Since the 1ov voltage loads change dramatically during the life of the project,it is good to have ample capacity in the load centers (LC's) early in the
project's life. In the early stage of a project, it is usually a good practice
to add connected, continuously running loads and multiplying by .80 for diversity
and .90 for utilisation (brake HP vs. nameplate HP) to arrive. at an estimated
load for directly connected loads; for MCC load estimates see the paragraph belov.
ht later stages of the project> maximum running loads should not be greater than
80 percent of the self cooled transformer rating. hlso. note that on double
ended load centers> the total coincident LC load should not be greater than the
highest rating of a single transformer so that one transformer cin be out-of-
service vithout forcing loid shedding to occur. Transformers are usually not
larger than 1000 RVh vith a standard 5.75 percent impedance, because above this

. size either the available short circuit current can become too high for the L C
~ feeder breakers Sad MCC's unleis a higher impedance transformer is purchased.
This inturn can cause voltage profile problems.

Motor control centers ire pliced for convenience in an area close to motor loads.
This keeps cable distances short for voltage considerations and usually means
that the total load on a given MCC. can be kept fairly veil belov the standard 600
amp bus. In the eirly stages of a project. the loads should be held to about .

300 amps maximum (400-500 ampe on industrial projects). Whenever possible, loads
oi a common system should be grouped on the same MCC to try to assure system
paver continuity. Spares and spaces should be grouped to allov for future starters
of varying sixes and types. The decision as to @bather to allov loads on a MCC
above the 300 amp target> or create another MCC, is i matter of judgement and should
be discussed vith the Lead Electrical Engineer. The standard S&W design
calls for panelboirds to be fed from the local MCC. Since these loids must also
be added to the MCC load, some guidelines are listed belov for panel loads.

The follovtng is a list of typical assumptions for bus loading on MCC's,
panelboards, and load centers.

1. Motor operated valves (HOV's) and mtor operated doors can be ignored vhen
reflecting MCC loads to the load center. For a particular MCC loading, use
20 percent of the total horsepover per MCC that are MOV's or doors.

2. Intermittent loads such as cranes. small compressors, sump pumps, elevators,
motor space heaters> switchgear space heaters. etc.> can be ignored vhen
reflected to. the load canter unless the load is on for longer than one hour
at a time. (Some judgement is required here and the Lead Electrical Engineer
shall provide guidance for each application. On MCC'i, add 20 percent of the
total of th'ese to the MCC load).

3. Lighting Xoads should be added on a watts per square foot basis initially
until actual loads are knovn., The lighting specialist can provide estimates
based on the ~ of lighting selected. Add one half amp per duplex receptacle.

4. Since other panelboard loads are unknovn until much liter, add the distribution
transformer Xfh untQ. loads are better defined. Keep tbe member of these
transformers reasonable. Consult the equipment specialist for past experience
in this area.





pgGE. (7 oP /F

Q/

5. York vith the building service engineers for an estimate of diversity
for various areas of the plant if electric unit heaters are used as veil
aa air cond itioning.

6. Ignore velding and vacuum cleaner receptacles.

7'dd continuous loads on thc MCC bus and multiply by .80 for diversity
and .90 for utilisation in the early stages. Later as the motor and load
list information is complete, use all of the continuous coincident loads

~ and multiply by .90 fo

These guidelines should be discussed in detail vith thc Lead Electrical Engineer,
and vhcre appropriate> vith the client to ensure pro5ect agreement before the
equipment ia purchased if possible.

LOADS CONNECTABLE TO DIESEL GENERATORS

Diesel generators are often used aa emergency pover sources. In nuclear plants
they usually supply the 4160 volt standby buses. In fossil plants, they msy
feed either 4160 volt or lov voltage buses. In nuclear planta> loads other than
Class IE safety related loads are often either fed from Class IE buses vith an
automatic LOCA trip or are assigned to buses vhich are manually connectable to
the diesel bus.

In fossil plants. loads that are important to an orderly shutdovn or personnel
safety are assigned to buaea vhich can be fed by a diesel generator.

In general, the liat belov suggests possible candidatea for aasignmcnt to buses
vhich can be fed from a diesel generator.

1. Emergency lighting
2. Security systems
3. UPS systems/instrumentation buses
4. Battery chargera
5. Instrument air compressora
6. Fire protection systems
7. Scrubber agitators
8. Turning gears
9. Boiler controls
10. Loads vhich allow for orderly ahutdovn oi the plant or prevent subsequent

damage ~
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Many factors are involved in assignments of loads to UPS buses vs, standard
instrument and control buses. The assignment of 33any of the loads to UPS buses
should be done in conjunction with the Controls engineers. Items such as the
acceptability of poser interruption> voltage variations> etc. ~ aahe a joint effort
here very important.

The above load assignmsnt guidelines are a good starting point. %ben folloved,
they have been found to usually offer an economical and effective design. However,
many factors can influence and change these general rules, such as client
preference, or late changes in horsepower vhich would have changed the type
equipment feeding the load, but due to traniformer size limitations, etc',
an exception may have to be made and the load remain on the existing bus.
hlso, discretion needs to be used with certain type loads, i.e., it might
Qe prcferrable to have a 2 KV mptor space heater rated at 120 volts and fed
from a panelboard if 480 volt heaters are not available as standard.
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