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Carolina Power & Light Company SERIAL: NLS-88-280

DEC 0 5 1988

United States Nuclear Regulatory Commission
ATTENTION: Document Control Desk
Washington, DC 20555

H. B. ROBINSON STEAM ELECTRIC PLANT, UNIT NO. 2
DOCKET NO. 50-261/LICENSE NO. DPR-23

RESPONSE TO ACTION ITEMS FROM OCTOBER 20-21, 1988
ELECTRICAL ISSUES MEETING

Gentlemen:

This letter provides responses to certain action items, identified in
Dr. R. Lo's October 31, 1988 meeting minutes, which evolved during the
October 20-21, 1988 electrical issues meeting.

Ttem l: Modification of the 480 Volt DB—50 Circuit Breakers - "CP&L is
completing an engineering study on the modification, and the most likely
method for upgrade would either be the installation of current limiting fuses
or load banks. CP&L stated that, depending on the decision on the
modification method, completion is expected during the 13th refueling outage
scheduled for 1990. 1In any case, CP&L is committed to make good faith efforts
to expedite the completion of the modification in 1990 and in no case, later
than 1991. CP&L will inform the staff of its decisions which is expected
within 30 days.”

Resggnse

At the meeting in Raleigh, NC, CP&L stated to the NRC that depending on
the decision on the modification method (i.e., current limiters vs. load
bank), it could be feasible to complete the project in the 13th refueling
outage scheduled for 1990. CP&L has since decided to proceed with the
current limiter option. This option consists of modifying the bus work on
the load side of the breaker (Westinghouse DB breakers) to allow for
installation of a current limiter. This installation will make the gear
similar to Westinghouse gear designed specifically for applications on
systems whose available fault currents exceed the interrupting rating of
the breakers alone (Westinghouse DSL breakers), with the following
exceptions:

- For DSL breakers, the current limiters are integrally mounted on the
breaker elements or in compartments along side the breaker
compartment. Due to space limitations in the existing switchgear, it
will be necessary to modify the DB switchgear bus work to allow for
installation of the limiter.
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- For DSL breakers, the current limiter is on the line side of the
breaker. Due to space limitations in the existing switchgear, the
limiter will be installed on the load side of the DB breaker.

CP&L will make good faith efforts to expedite the completion of the
modification in 1990 and in no case later than 1991 as previously
committed.

Item 2: Adequacy of Station Battery Duty Cycle - "CP&L will provide the staff
with revised calculations using the methodology of IEEE-485 to demonstrate the
adequacy of the B-battery for one-hour duty cycle.”

Response

The following calculations are attached:

Calc No. Subject Rev. Date

7988-E1 125V DC Battery Load Profile B 4 3-21-88

7988-E2 Calc. for DC Short Circuit 1 7-6-87

7988-E3 125V DC Battery Load Profile A 3 5-16-88

7988-E4 DC Voltage Profile 3 6—7-88

7988-E5 Minimum Inverter Voltage 3 6-7-88
Verification

Item 3: Current Interrupting Capability of 480 Volt MCCBs — "During the
outage, CP&L will complete the upgrade of the current 14,000 amps interrupting
capability of the MCCBs for the motor control centers 5, 6, 9 and 10 to

22,000 amps. CP&L will forward the staff a letter describing the modification
within 30 days.”

Resggnse

Modification M-939 replaces the existing Westinghouse type FA, FB and EHB
Series breakers on MCC 5 and 6 which are not used in a breaker—starter
combination. These breakers, which have a UL-489 AIC rating of

14,000 amps, will be replaced with Westinghouse FD 3000 series breakers,
which have a UL-489 AIC rating of 25,000 amps. The breaker—-starter
combinations have a UL-489 AIC rating of 22,000 amps, and thus will not be
replaced.

Implementation of Modification M-939 has commenced. It is CP&L's
intention to replace these breakers during Refueling OQutage No. 12.

The fault currents on MCC 9 and 10 do not exceed the interrupting
capability of the breakers currently used on these MCCs; therefore, these
breakers will not be replaced.
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Questions regarding this matter may be referred to Mr. R. W. Prunty at

(919) 836~7318.

“.

JSK/crs (131CRS)

ce: Mr. M. L. Ernst
Mr. R. Lo
Mr. L. Garner

(NRC

- HBR)

Yours very truly,

ZSI

‘ Manager
Nuclear Licensin

Section
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3449

Projent: H, 6B, QO6IMSOA§ ___LNIT k L D:re: B Psge
Lowest Expected . Minimum - R e s o '
Electrolyte Temp: °F (3 Cell Voltage: h7#S ™ "Cell Mfg: GQNB . Ceill Type: MCX  Sized By:
(M (2) (3) (4) (s) ' (6) : )
- S . S . Required Section Size
. Capacity at . |[(3) : (6A) = Positive Plates
. e T Min Rate ! or .
-~ - ] Change'in Duration Time to End (6A) Amps/?os (RT) (3)x (6B)=Rated Amp Hrs - .
L - Load’ Load of Period of Section - —
Period | (amperes) | (amperes) (minutes) "(minutes) (GB) K Factor(K-r) Pos Values | Neg Values -
" Section 1 — First Period Only — If A2 i;:greater than Al, go to Section 2. . L
t° lAat=2n,04] A1—0=ri2dMi= |  |T-M1= [ Nir2 .90 s s
- — — . , o . Sec 1 Total 1,90 R
Sedionv'.’ - First TWo Periods Only — If A3 is gre{ue_r than A2, go ﬁb Section 3. .
c e JA1=210.99] A1-0=2294M1=_ 1 [TaMioM2= $9 4%;¢ 501 —_
2 - [A212.8 | A2=Alzmi[M2= g [T=M2= 58 4. S — -2.20
- R R . - _ Sec - Sub Tot < 0Of - 2,&
‘ ) S 2 o Tolal .2-. é §'
" Section 3 — - First Three Perrods Only —~1f Adis greater than Ad.po to Secuon 4. LF TR
b | A1=21n.94 | A1—0-= y_z,ei?].\u- 1 __|T=M1+M2+M3=£0 42.-5-‘ ) *§,o | L=
2 - JA2= .Sl AI-Alsw#fMy= 58 [T-M2+Mi= 59 42,5 —2.36 - ..
3 Ad= 144,51 A3—A2= 33|M3= | [T=-M3= ) TR 0.2.9 —
T ST o ' _ S--c- Sub_Tot 5,20 -—2.36 S
: A NI L TroT 3.". Total - 2'94_ J .ot e
\laxnmum Section Sur (8) .1.___ﬁ’_9 + Random Sot':_il;n Size ('9)

“US(11) 1 2.94 x Temp Corr (12) _11 Qb

x Deugn Marg (13) ).
When lhe cell

size (I’)) is greater than a standard cell sue the next i

arger ceil is requlred
Rt‘qurfd cell me (IG) A

(Fosmve Plates)

(B) - Ampere Hours Therefore cell (l?)

AR Flg 3 | |
o ', COH §l7lnrz Work Shpn&

Yy l—‘ jvr‘ ], rw-.-L.;,vww

",rr:-rvyr“' -

._2_ Uncorrected Size — -(LUS)(10) __._Qﬂ:__
l.00.x Aging Faclur(l-ﬂl .00 » (lS)j_.__LL_

does
e .-"
R,

_is r.e'qui‘red. -

1
&

St ,.1""""""')“"'"“'7"\"'\ Figat! Tl""*"'!‘ﬂ,_ TEAE I‘,,""!.'..' A




| msxetw®Y { CON PROFILE ®**isxssa
CEXICD # ME= CURATICN(MIN)D .

‘ £ =8 CLC 790881 R 4
; ' HT2S oF__S3

BY. L N2paTE 3-3-6€
CHKCDB pate 218 5%

Ly

MAXIMUM SECTION SIZE = UNCORRESTER SIZE
(2,04 = - $2.94
o

- iz X TEMF, CORR. X DESIGN MARCIN X AGINE FACTOR =

7 2.54 1.06 1.00 1.00

MINIMUM REQUIRZD SATTERY SIZE - ACTUAL BATTERY SIZE REMA*NING MARGIN
4 FCEITIVE FLATES 4 POSITIVZ FLATES - i Ty A

oress enter to cont.

. ‘

fale. No. 29¢%- £ (

.‘ Rev. 3 Date 6’5’97
. o Page 35

Proj. No, 7 G §¥-0¢




DATE : 6-4-87 *#% SARGENT & LUNDY —- ELMS-DC VER 1.20 %% PAGE : 1

ILITY @ CAROLINA FPOWER & LIGHT FROJECT NO. 7988—0(é
ATION : H.B. ROBINSON _ UNIT NO. '

-

BATTERY DATA

Location of battery ......... 1E Battery Room

Battery name@ ......tss0ce0:0.. Battery B 3I40AH

Min electrolyte temp, F ..us. 67.

Cell manufacturer ..... «seeas BOULD

Cell type ..................; MCX/MAX (MODELS 170,255,...)
Battery nominal volts .ccceae 125.0

BEattery minimum volts ....c0. 105.0

Number of cells ...vesceccnaa 60

Number of positive plates ... 4

Design margin cassescsscssascs 1.00

‘ Aging 'FaCtDr " 0 00w s e 0800 S0 DO 1-00

Rev. 5
Page 36 0 F S2
Proj. No. 792% & -0°

'II' Cale. No. 79 Y -£( gi
' Date 6~ 582

|y
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*#% EARGENT % LUMDY == ELMS=-DC VER 1.20 »ss FREE : 2
CARDLINA FOWER & LIGHT FROJECT NO 7988=-00
H.3. ROBINSON UNIT NQ. 2 ..

LGAD DATA

#2% Record numker = 1 *xs
Load name ..l.l..'..ll.lﬂl‘ﬁﬂ MC'CBBk:RE
Status (E,N, or M) ....ceeee. E (Existing, New, or Mceified)
Inrush current - amps ....... « D00
Inrush duration - €eC v.vevo. 0
Cont load current - amps .... S0, 000
Time lead starts - MM.esz .... . CO

Load durzstion - MM, S8 veceoss a0. 00

Source bBUS Or BANEl .eeon v ‘ "LCMLL,R i
System €OUE cvecoececcencneas SHT z 0
" i F 3

Source of squipment data ....

Drawing or other refererce .. ) BY 3-
REVICiON covoesesoocnsscncass %EDATL_.,QQ‘
CHL_JATEZ:éij_é,

Modification ciececeeoncceasas

Cable numbef‘ ® 8606008088000 00

*%% Record number = 2 R

L,D.ad name ® %0 e e 0w s e P Q00008 MCCEB":R4

Status (E;N, oF M) tieeeeeoes E (Exz=t1ng. New. or Modified)
Inrush current - ampPs cveeeese . 000 C

Inrush duretion = S2€ ¢.vcoeoe 0

Cont load current - amps .... 2.600

Time load starts - MM.SS .... « 00

Load duration - MM.ss ....... 60.00
Source bus or panel ...eveees
System CoHR .tiecesetivocncnces
Source of equipment da%a ....
Drawing or other reference ..
FEevision seecisesscencrccsans
Modification cieeeceeoceconcns
Cable number .....cceeecesccas

L

##% Record number = < *ER

Load name -...‘.I'.I.‘.I...Ol. DIST PNLECKTi

Status (E,N, or M) J....oieee E . (Existing, New, or Modified) =

Inrush current'= amps ..v.... @ 16,000

Inrush duration = €2€ ..00es.

Cont load current - amps .... 3,0% M-947%

Time lcad starts - MM.sg .... - 00

Load duration = MM.8S ..ccee. &0.00 J

Source bus or panel ....co0ess taie. Mo, 79 88-£ /
System code ...ccevenvennnccas

L L

Source of equipment data .... AR B lDate b-5-6 7
i t : .

Prawing or other reference Pue-3:7

Revision ...-.........I-..I..
Proj. No. 798€-9°

=

Modification .eceeceroreanssans
Cable ngmber Peevsenssscssoses




DATE : 6-4-87 . #%% SARGENT & LUNDY -- ELMS-DC VER 1,20 #*## PAGE : 3

ILITY : CAROLINA POWER & LIGHT FPROJECT NO. 7988—0¢;
ATION : H.B. ROBINSON . UNIT NO. 2
LOAD DATA
*%¥# Record number = 4 *xa
LOAd NAME +evoveoranonnnnns .. DIST PNL B CKT 2 PT1

Status (E,N, or M) ...sauscaa E (Existing, New, or Modified)

Inrush current ~ ampsS svescooe 25,200

Inrush duration - Ss€C ceesess 1

Cont load current - amps .... 2,720

Time load starts - MM.ss .... « 00

Load duration - MM.ss ... 60.00
Source bus or panel ....ccua
System code ..ceccraessssaccns
Source of equipment data ....
Drawing or other reference ..
Reviceion ..ieeceesscceaanccasas
Modification tsceeescccenocnas
Cable number ...cccccocecnace

*%% Record number = S xxx

O30 NAME «vvcovcusesssnseasneae DIST PNL B CKT 3

Status (E,N, or M) .cceesnass-E (Existing, New, or Modified)
Inrush current -~ amps .cececeae . 000 -
Inrush duration - s€C .cessus Q

Cont load current — amps .... . 000

Time load starts - MM.ss .... . Q0

Load duration — MM.S8 .aceese 60,00
Source bus or panel ....c:ea
Svetem code .cccanscsessacoans
Source of equipment data ....

- Drawing or other reference ..
RevisiOn cceccovocsssccnocscsscsse
Modification ....eccanensasnas
Cable number .c.sececcecssancas

*#¥% Record number = 6 ¥k

Load Nname .cecosncsoccesssssosa DIST PNL B CKT 4

Status (E,N, or M) ..ceeaeeas E (Existing, New, or Modified)
Inrush current — amps ¢ssco0ao 20.000

Inrush duration — S€€ seceaes 1

Cont lpad current - amps .:.. 1.220

Time load starts - MM.ss .... .00

Load duration - MM.ss ....... 60.00

Source bus or panel ...ccoene.
System code ...coneencecacaans
Source of eqgquipment data ....
Drawing or other reference ..
Revision ...ccoean cessncsssss
Modification ..ceccececcaccss .
Cable number ....ceccocecacnsas

P




DATE : &—-4-87

ILITY : CARODLINA POWER & LIGHT

ATION

H.E. ROBINSON

LOAD

**% SARGENT & LUNDY —— ELMS-DC VER 1.20 %%

UNIT NO. 2

DATA

PAGE :

FROJECT NO.

*#% Record number = 7 E%H

Load name ..eeiecscaccsannnna
Status (E;,Ny, or M) ....ieeases
Inrush current - amps vccoeae.
Inrush duration - sec ...va.n
Cont load current - amps ....
Time load starts - MM.ss
Load duration - MM.ss
Source bus or panel
System code
Source of equipment data ....
Drawing or other reference ..
Revision
Modification
Cable number

**% Record number = 8 #¥*x

Load Nnameé ..ccecenecsnssscnas
Status (E,N, or M)
Inrush current - amps ..ccoas
Inrush duration - sec
Cont load current - amps ....
Time load starts - MM.ss
Load duration - MM.ss
Source bus or panel
Svetem code c.ceoecvennssacona
Source of equipment data ....
Drawing or other reference ..
Revision ...ceeveuscsscssanos
Modification
Cable number

*« =« s s 000 aa

#*#% Record number = Q@ wwx

Load nam@ ...cecscecassanossca
Status (E,N, or M) ..ccecassva
Inrush current — amps ..cccee

Inrush duration - sec
Cont load current - amps oc.s.
Time load starts - MM.ss
Load duration - MM.ss
Source bus or panel
System code
Source of equipment data
Drawing or other reference ..
Revision
Modification
Cable number

DIST PNL B CKT 5
E (Existing,
« DOO0
0
Z. 080
. 00
60,00

DIST PNL B CKET 6
E (Existing,
. 000
0
. 640
. 00
60.00

DIST PNL B CKT 7
E (Existing,
. 000
0
1.580
. 00
60.00

New, or Modified)

New, or Modified)

New, or Modified)

Calc. No. 7985 -£/

Mmlg

Date € S8 7

Pagtk 297 of 53

Proj. No. 7928%-9¢9
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DA

TE

ILITY
ATION

6—-4-87

*%% SARGENT &%

CAROLINA POWER %
H.B. ROBINSON

LIGHT

LUNDY --= ELMS-DC VER 1.20 #*xx

FAGE :

FROJECT NO.
UNIT NO. 2

LOAD DATA

*#% Record number = 10 ###

Load name

Status (E,N, or M) ....ecosce
Inrush current - amps .ccccna
Inrush duration — se csoesva
Cont load current — amps oo
Time load starts — MM.€% ...
Load duration - MM.SS (ceaveo

Source bus or panel .c.ceeconaa
System code ...iscoesccconasnsans
Source of equipment data ....
Drawing or other reference ..
Fevision ...ceecsssccaccccaona
Modification
Cable number

*¥% Record number = 11 #%#

Load nNname ....vsceacaconosaans
Status (E,N, or M) ...ccoccen
Inrush current — amps cecscos
Inrush duration — S€C cecscoe
Cont load current - amps ....
Time load starts -~ MM.ss
Load duration = MM.SS ceoeocoo
Source bus or panel .ccccasss
System COHE .cveseasscossencan
Source of eguipment data ....
Drawing or other reference ..
Revision coecooanceonssoncscas
Modification
Cable number

LI )

*»#% Record number = 12 ##%

Load Nname .cccesecscaccsnacocan
Status (E,N, or M)
Inrush current - amps .ccoccsseo
Inrush duration — st scesece
Cont load current - amps ....
Time load starts - MM.ss
l.oad duration - MM.ss
Source bus or panel ...cecawee
System code c.cccvnneveansnnas
Source of equipment data s...
Drawing or other reference ..
Revision ...ceccavnsassnscnsas
Modification
Cable number

DIST PNL B CKT 8
E (Existing,
. 000
O
15,180
. 02

- 07

New, or Modified)

DIST PNL B CKT @9
E (Existing,
4,000
1
. 120
. 00
60.00

New, or Modified)

DIST PNL B CKT 10
E (Existing,
11.740
=9
6.3500
. 00
60,00

New, or Modified)

Cale. No. 79%¥-£ /
Rev. 2 [Date6-S 82
Page 4O ¢ 52
Proj. No. 79 8%-00

S

7988-0 |




‘ILITY : CARDLINA POWER % LIGHT PROJECT NO. 7988-C

DATE : &-4-87 *%¥% SARGENT & LUNDY -= ELMS-DC VER 1.20 *** FAGE : 6

ATION : H.B. ROBINSON UNIT NO. 2

LOAD DATA

*#*% Record number = 13 ###

Load name secsecsnnesesaseaca DIST PNL B CHT 11

Status (E.N, or M) ...esesa-. E (Existing, New, or Modified)
Inrush current - amps ..... - - Q00

Inrush duration - sec .seceoans O

Cont load current — amps .... 4,740

Time load starts — MM.ss5 .... . Q0

Load duration - MM.sSS ..iea0ec  60.00
Source bus or panel ....cc.0.
System code .:iacsvcscsnsccaan
Source of equipment data ....

- Drawing or other reference ..
Revicsion ..scevscoasscsncacosan
Modification ..eeiavenncenncae
Cable number ...ccescsesocnwa

*%x¥ Record number = 14 #¥%

Load name ...ceceeencncesasas DIST PNL B CKT 12
- Status (E,N, or M) ...ceeu... E (Existing, New, or Modified)
Inrush current - amps caveeww « Q00
Inrush duration — s8C .vcecoa Q
Cont load current - amps ... 2.340
Time load starts — MM.ss .... « 00

Load duration — MM.ss ..cesen 60,00
Source bus or panel ....cc...
Syestem code ....eccsncsescess
Source of equipment data ....
Drawing or other reference ..
Revision ccecseseccsascsssesnca
Modification ccsecsecaassasne
Cable number ....cccceeaesencas

*%¥#% Record number = 15 #*%

Load name ..ccceecevasanecece. DIST PNL B CKT 13

Status (E;N, or M) ..e2seases E (Existing, New, or Modified)
Inrush current — amps caeeees « Q00 :
Inrush duration — S€C .eeee.. 0

Cont load current - amps .... « 100

Time load starts - MM.ss ,... .00

Load duration — MM.SS ..ciaus  60.00
Source bus.or panel ..eeacseo Calc. No. 7788 £/

’ System code ....vccrcnennnnas ‘ Rev. 3 Date & ~57-8 D

Source of equipment data .... ;
Drawing or other reference .. Page H| pF $9 ‘

Revision ® & » & 28 4 0 0 8 6 8 08 80 8 88 e H
MODiFiCAtiOoN wvvenvnenncnnneens ' Proj. No. 79 &%~ Oe

Cable number ...ccsecsceceansaas




DATE : &-4-87

¢

LITY : CAROLINA POWER & LIGHT

TION

‘Revision ..... cessccumssssasso

*#*% SARGENT & LUNDY -- ELMS~-DC VER 1.20 %4 FAGE :

H.B. ROBINSON UNIT NO. 2

LOAD DATA

*»¥¥% Record number = 16 #%*%

Load NAME +eeceessevanneensa-- DIST PNL B CKT 14

Status (E,N, or M) ...cece0ss E (Existing, New, or Modified)
Inrush current — amps .ccee.. . 000 '

Inrush duration -~ sec ..ccve.. &

Cont load current - amps .... 1.160

Time load starts - MM.ss .... . .00

Load duration - MM.88 ...00.. 60.00
Source bus or panel ...ceecoe
System code .cecececsacsanscas
Source of equipment data ....
Drawing or other reference ..
Revision ..covsssssescscasasas
Modification .ceececoascansascs
Cable number .:.ccioscacasccsaa

%% Record number = 17 %%

Load nam@ ..ccecenenesssceecsa DIST PNL B CKT 15

Status (E.N, or M) ...ceecasss E (Existing, New, or Modified)
Inrush current -— amps c.ocevw . 000 .
Inrush duration — S€€ .ccceeaxs 0

Cont load current — amps ... . 000

Time load starts — MM.ss .... . Q0

Load duration - MM.SS ..cea0. 60.00

Source bus or panel .....cen

System code ..cceevnnccsescaa

Source of equipment data ...

Drawing or other reference ..

Revision ...... sesssansonsecaan

Modification ..ccscacassescna .
Cable number ..cecscaccacassas

*%¥ Record number = 18 %#4#

Load NAME cvvsvssenscasassacs DIST PNL B CKT 16

Status (E,N, or M) .csooccase E (Existing, New, or Modified)
Inrush current — amps .cccoece - 000

Inrush duration - s€€ ceosaca 0

Cont load current - amps .... 11.800

Time load starts - MM.ss .... . 00

Load duration = MM.SS ...ea.. 60.00

Source bus or panel ..caecesee Calc. No, 722&-5,
System code ...veevonscasssan

Source of equipment data .... Rev,. 2 |[Date 6-S-82
Drawing or other reference .. Page 42 OF 53

Proj. No. 7 5 EY¥ 29

Modiftication ..c.cccvecccanncns
Cable number ....cccocsoasscasas

7

FROJECT NO. 7988-0C |

i
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&—-4-87

CARDLINA FOWER & LIGHT
H.EBE. ROBINSON

LOAD DATA

*%% SARGENT & LUNDY —— ELMS-DC VER 1.20 ###%

PAGE

PROJECT NO.
UNIT NO. 2

*»%% Record number = 19 ##%

Load Name .vveeeesnaaenananse DIST PNL B CKT 17

Status (E,N, or M) ..acaenccs E

Inrush current - amps ceceaeae . 000
Inrush duration - sec ....:0-. o
Cont load current — amps coc.a . 240
Time load starts - MM.ss .... . Q0

Load duration — MM.SS .cceaa. ©60.00
Source bus or panel ..c..ec00s :
System code ..cc.cvieriecnnencns

Source of equipment data ....
Drawing or other reference ..
RevisiOn .ceesesssccnsssnsnsa
Modification .ceveceannsscancaa

Cable number .....cccececeacna

#%% Record number = 20 ###%

(Existing, New, or Modified)

l'—oad name 'll..l.--l....l.-ﬂbﬂ DIST F‘NLBCKT 18

Status (E,N, or M) ....... «es E ‘
Inrush current — ampPs .aascea . Q00
Inrush duration — s€C .cceaca 0
Cont load current - amps .... 2.200
Time load starts - MM.ss .... . 00
Load duration — MM.S8 .ccaees 60.00
Source bus or panel ...... cecn

System code .cccicensnncansaca
Source of equipment data ....
Drawing or other reference ..
RevisiOn eccscescassnessccanca
Modification ..ecececocesnaaana
Cable number .....cceveesaass

*»#% Record number = 21 *##

(Existing, New, or Modified)

Load name c.ceececsannnscness DIST PNL B CKT 19

Status (E;N, or M) ...ceceaas E

Inrush current — amps cccacae « 000
Inrush duration - set ...cacs O
Cont load current - amps .... . 840
Time "load starts - MM.ss .... .00

Load duration - MM.ss ...cees 60.00
Source bus or panel ..cessasee
System code ....cceccanessans
Source of equipment data ....
Drawing or other reference ..
Revision ccccecesssnascscnasscn
Modification ..cecseceasncassce
Cable number ..cecsccecnasssca

(Existing, New, or Modified)

Calc. No. 790¥-£ /

Rev. £ [Date -S89

Page 43 or 53

Proj. No. 75€% -O0
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1.20 #%» FAGE : ?

; LITY ©: CAROLINA FOWER & LIGHT FROSECT MNO. 75eE-00
: TION @ E.®. ROPIMSON UNIT NCO. 2

LOAD DATA

*#% Rzcord number = 22 #a#

Load NAME .eveeeensaceaonacees DIST PNL B CHT 20
€tatus (E,N, oF M) ..ueeoooas E (Exiesting, New, or Medified)
Inruzh current - amps ....... . Q00 .
Inrush dursation - sec ...000. ;
Cort load current - amps ....
Time lcad starts - MM.es5 ....
Load duration = MM.S3 .vc0owes _
Source bus oF panel cceecceco. . :
System €9de .s.iceeecnccaccoscos :
mmcwnm of equipment data .... nﬁblwmhmﬁ~www». :
Drawing or other reference .. : SHT A.* oF S =%
mm<wmw03a..e..s......a..aaoe

MOdification seececncconcncaes &.FEE
nmUHm .’:lzbumﬂ- 2 e s eo0o8ss0PeOBOCOGG OI:BD& > 'n m

#%% Racord number = 23T *%x

. Lo2d NaME seeveveennssaneaeas DIST PAL B CKT 21 .
A Status (E;N, 0" M) tceeeccace E (Existing, New, or Modified) -
Inrush current - amps .sceecos . 000 . ’

Inrush duration = €eC. voecvoa 0 :
Cont lecad current - amps .... 1.840° .
Time load starts = MM.SS o.v. « 00 . .
Load duration = MM.ES seecsas 60,00 . :
Source bus or panel ...eccoo . “
Syztem €CoC2 c..vocscccnncoona
Source of equipment data ce...
Drawing or other reference ..
RevigSiOn csceovcececenscnscaocss
Modification ceceesccncecessca
Cable number ..cececevcoscass .

*%% Record number = 24 %xx

Load name .........f..of...r. DIST PNL' B CKT 22
Status (E,N, or M) -..ccceceao B ~- Amxumﬁpam. zns, or zouumumnv
Inrush current - amps cesvcoe . L0000 - -

Inrush duration = S22 ,eecocs o]
Cont load current - amps .... 7. 400
Time load starts - MM.S% .... « 00
Load duration = MM.sS ..ccces &60.00
Source bues or panel ....oc0ee

. mxmﬁmm code ..*..,....W.......:.. , _ ‘ Cle. No. 75 8%~ =

N Source of eguipment data .... . Rev. 2 |Cate "5 82
Drawing or other reference .. —
Revision seeiiececcocecancoss Page Y&

xoau...mu..nmﬁu..O—J ® « o500 0aeceeD0eD 0 . \ﬂv
Cable number .....ccceceacos .?o_.zo.quWWO




DA

TE

ATION

&—-4-87

Source bus or panel

### SARGENT & LUNDY —— ELMS~DC VER 1.20 s### PAGE : 10 :
ILITY ¢ CAROLINA FOWER & LIGHT PROJECT NO. 7988—0-2
H.EB. ROBINSON "UNIT NO. 2 E
LOAD DATA :
**% Record number = 25 *%#
Load Name ....ceceeasseaassasa DIST PNL B CKT 23
Status (E;Ny or M) ....a... .. E (Existing, New, or Modified)
Inrush current - amps ..ccece. elele
Inrush duration — sec ....... 0 g
Cont load current - amps .... J. 060 Y
Time load starts - MM.ss .... - 00 :
l.oad duration - MM.ss ....... 60.00 3
i

System code ..accocscencesacs
Source of equipment data

. Drawing or other reference ..

Reviceion .ccocsescansassccnnnas
Modification
Cable nmumber

*%% Record number = 26 *%%

l.—Dad name 2 ® &8 8 & &8 ¢ ¥ 8 & 8 0.8 0888 a0 DIST pNLBC’{T 24

Status (E,N, or M) ...cueuea. E (Existing, New, or Modified)
Inrush current - amps ..vcess . 000 : :

Inrush duration - sec .c..ecee 0

Cont load current - amps .... . 180

Time load starts - MM.ss .... "L 00

Load duration - MM.ss ....... 60,00

Source bus or panel .........

Sycstem code .cecucsccsccsenns

Source of equipment data .....

Drawing or other reference ..

Revision ecseccsssocssssacacsnasns

Modification cecesscecssscasa

Cable number ....scsescesosce

*%% Record number = 27 ##% :
Load Name ...veceseceecsssesanas DB START .
Status (E,N, or M) .e.eaaueas E (Existing, New, or Modified) ;
Inrush current — amps .o..... . 000 :
Inrush duration - sec ....... 0 :
Cont load current - amps .... . Q00 ‘
Time load starts - MM.sS .... . 00 :
Load duration - MM.ss ....... . Q0 i

Source bus or panel ..cveessa
System Ccod8 c..ccccescecesena
Source of equipment data ....
Drawing or other reference ..
Revision ..eccseccncascasenns
Modification
Cable number

Cale. No. 7988 -E [

Rev. 2 |Date 6 <5 T 7
Page &' S5 OF S23 ]
Proj. No. 7 & & 09
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ATION

&~-4-87 *%% SARGENT & LUNDY == ELMS-DC VER 1.20 #¥*# PAGE @ 11
: CAROLINA FPOWER & LIGHT FROJECT NO. 7988-0(?
: H.HB. ROBINSON UNIT NO. 2 : :
LOAD DATA
#%% Record number = 28 *#%

-Revision

Load name ..c.ceseeccncsancans
Status (E,N, or M)
Inrush current - amps ..ccaee
Inrush duration - sec
Cont load current - amps
Time load starts — MM.ss ....
Load duration - MM.SS .ceccaa
Source bus or panel
System code .evcececcsansoansa
Source of equipment data ....
Drawing or other reference ..

Modification
Cable number

*¥% Record number 29 *#x

Load NAME .ccvcscecacasasanans
Status (E,N;, or M)
Inrush current — amps .veeces
Inrush duration - sec
Cont load current - amps ...
Time load starts — MM.ss ....
Load duration — MM.SS .ccecas
Source bus or panel
System code c..eccascscansccea
Source of equipment data
Drawing or other reference
Revision
Modification

DG BRKR CLOSING
E (Existing, New, or Modified)
. Q00
O
J2.000
59.10
.01

4V BUS TRANS CLOSE
E {Existing, New, or Modified)
. 000 '
0
Z0, 000
« 00
.05

Calc. No. /95 B -£ /
Rev. S |[Date 4-$-87
Page 46 ofF 53
799%-00

Proj. No.
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Control Voltages and

Operating Currents

Electrically operated air circuit breakers
should be operated from reliable sources of
control power. Standard control voltages

and ranges for electrically operated low
voltage breakers are measured at the mech-
anism terminals for solenoid mechanisms
given below:

Calc. No. 7988-£ /
Rev. 3 Date 6-5-8>
Pge 4G OF &3
Proi. No, 72B%-00 |

——

any combination of make and break con-
tacts desired.

The auxiliary switch contacts -have the
following characteristics:

Contacts can carry 15 amperes contin-

Control Voltagss uously or 250 amperes for 3 seconds.
Direct Current Alternating Current
Swanderd | To Ciose To Trip Standard To Ciose To Trp Interrupting Capacity:
Control Control Volts Cireuit
Voltages Voltages Non-inductive inductive
24 14 % 300 116 865 10 126 85 to 125 126 D 11 Amperos Ampsras
48 eescounas 28 to 60 230 . 180 to 280 190 to 280 ZSOD: 2 Amperss ?ggm
126 80 to 130 70 to 140 480 380 to 500 380 o 500 ] Amperas Amperas -
250 180 to 260 140 10 280 lsg:: ZgAmpuu 1§Ampuu
@ 24-volt tripping is not recommended 'lntorl )
Operating Currsnts lnterlocks_can also be supplied to prevent
Type No. Ciosing Current - Volits Tripping Current - Volts tt_u? Operation of breakers under certain con-
of of 2% T 460 | 48 2 ditions. For example, two breskers may be
Bresker | Poles | 125 | 250 rralil e be |oo |2 s 230145 interiocked o that only one may be closed
- at any one time but both may be open at
DB-1§ 2,3 20 10 30 18 [ 2 1 1 8 2 any one time. Electric lockout attachments
DB-26 | 23 23 10 35 20 & 2 1 1 5 2 or key interiocks are recommended to per-
gg:;g %g gg }g §2 :g g § } : g j form these special functions. Key interiocks
DB-100 | 2.3 32 4 32 18 B 2 1 1 e 2 on drawout switchgear are so designed and

Control power for ac closing of low voltage
breakers in metal-enclosed switchgear is
usually taken from the bus or line-side of
the breaker through current limiting fuses,
or through standard fuses and curmrent
limiting resistors. When it is necessary to
supply closing power through a control

Other Attachments

Control Relays

A control relay is normally supplied on each
electrically operated type DB breaker. The
function of the control relay is to close and
open the closing solenoid circuit of the
breaker during a closing operation, 8o that
the heavy closing cument does not pass
through the control switch or other initiat-
ing device.

When the control switch of the breaker is
closed, it energizes the control relay. A
contact from the relay compietes the closing
solenoid circuit. When the breaker is closed,
the breaker closing mechanism mechanical-
ly opens the relay contact which interrupts
the closing cument.

Alarm Switches

It may be desirable when a breaker trips on
a fault or overioad to ring an alarm of some
type. Alarm switches are available on the
type DB breaker that will close their contact
when the breaker is tripped by the series

-overcurrent device  but . which .is mechan-

ically blocked from closing when the break-

power ‘transformer, a 3 Kva transformer is
used for all breaker types and regardiess of
the number of breakers. For tripping power
only, 8 250 va control power transformer is
adequate for all breaker ratings and regard-
less of the number of breakers.

er is manually tripped or opsned by the
shunt trip device. Undervoltage tripping
attachment, when supplied, can also oper-
ate an alarm.

Auxiliary Switches

Auxiliary switch circuits are available on
the type DB breakers in groups of 4 or 8@.
These, switches are used to control indicat-
ing lamps, shunt trip coil circuits or other
duties in automatic or manusl control
schemes.

The switches are contained in molded cases.
A rotary design moving contact is used with
a wiping action between contact surfacas.
The contact faces are silverplated and sre
held against each other by auxiliary spring

tension when they are engaged in the

closed position.

Normally, the auxiliary switches have alter-
nate make and break contact when the
breaker is in the open or closed position.
These can be changed, however, to give

- @ Twelve suxiliary switch circuits are svailable on the

types DB-50. 76 and 100 breakers.

mounted that the interlocking function will
not be defeated by substitution of a different
breaker in the cell. Mechanical -interiocks

-are also available for non-drawout breakers.

Electric lockout attachments are .available
on the type DB breakers. The lockout pro-
vents closing of the breeker by holding the
breaker linkage in the trip-free position. En-
ergizing the lockout coil frees the linkage
and permits closing the breaker. After the
breaker is closed, de-energizing the lockout
coil does not cause tripping. Stendard coil
voltages are 48, 125 or 250 dc and 115
230 or 460 ac.

Mountings and Enclosures
Meuntings

The type DB circuit breakers are evailable
for dead front fixed mounting or for drawout
mounting in individua! enclosures or in
metal enclosed switchgear assemblies.

Enciosures

Breakers applied in hazardous locations
with explosive atmospheres -or otherwise
contaminated atmospheres, should be pro-
vided with proper enclosures.to prevent ax-
plosions and to maintain proper bresker per-
formance. Individual circuit breakers of the
type DB can be supplied with enclosures
shown by the following table: :

e L 4T At AT
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Proposal Technical Data fer ‘ | . .
4160 and 6900 Volt Switchgear, Cont.

Byron Station - Units 1 and 2
praidwood Station - Units 1 and :
Name of Bidder: Westinghouse Electric Corporation
(Insert all data in these columns)
7. CIRCUIT BREAKER DATA (On a 1200A 1200A 3000 A 1200 A 2000 A
symmetrical basis): 250 MVA 350 MVA 350 MVA 500 MVA 500 MVA
4,16 kV 4.16 kv 4,16 kV (} 6.9 kV 6.9 kv
7.1 Manufacturer....ccoceceeesosssns Westgnghouse .Weskirghouse West.
7.2 Type..eeeeeicneneeeannns cevee.o| SODHP250 SODHP 350 SODHP350 75DHP500 75DHP 500
7.3 Horizontal or vertical drawout.| Horizontal Horizontal Horizontal Horizontal Horizontal
7.4 Indicate the ANSI standard
covering the circuit breaker .
rating...... ecoecasessos cesoeesf C37.06 C€37.06 C37.06 C37.06 C37.06
7.5 Nominal voltage class.......(V)] 4,160 4,160 4,160 7,200 7,200 g g ?
=z
7.6 Nominal 3-phase MVA class,(MVA)] 250 350 350 500 500 il % U
7.7 Rated maximum voltage.......(V)} 4,760 4,760 4,760 8,250 8,250 ;3
: Q
7.8 Rated voltage range factor..... 1.24 1.19 1.19 1.25 1.25 :g A
: ‘ W
7.9 Low frequency withstand....(kV) 19 19 19 36 36 C fw
7.10 Impulse withstand (BIL)....(kV) 60 60 60 95 95
b
7.11 Rated continuous current....(A)] 1200 1200 3000 1200 2000 )
’ o
m
7.12 Rated short circuit current: 4
4 : v o
a. At 4.16 kV...ceveeeenacessea(A)f 33,200 46,900 46,900 N.A. N.A. >
. , o
b. At 4.76 kV..oceccoenccesesss(A)] 29,000 41,000 41,000 N.A. N.A. 'y
@®
.t
-~3
~3
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Proposal Technicai Data for
4160 and 6900 Veit Switchgear, Cont.

Byron Station - Units 1 and 2
Braidwood Station - Units 1 and 2

Name of Bidder:

Westinghouse Electric Corporation

CIRCUIT BREAKER DATA, Cont.

e colwﬁns)

(Insert all data ;g:gggg A
1200 A 1200 A 3000 A 1200 A 2000 A
250 MVA 350 MVA 350 MVA 500 MVA 500 MVA
4.16 kv 4.16 kv \ 4.16 kv / 6.9 kv 6.9 kv
At 6.9 kV...ieveeenvonnnnas . (A) N.A. N.A. N.A. 39,500 39,500
At 8.25 kV...... J P (-9 N.A. N.A. N.A. 33,000 33,000
Rated permissible tripping
delay..cooeecceas eeo..(seconds) 2 2 2 2 2
Maximum symmetrical inter- .
rupting capability..........(A) 36,000 49,000 49,000 41,000 41,000 R FACER
£ jm |§ |2
2. s
Close and latch capability..(A) 58,000 78,000 78,000 66,000 66,000 |= (r\ NiZ
N o
Stored energy device (spring YA S :&
charging motor): Q F [oo
. ~ NN
Voltage range required....:.(V)] 40-50 90-130 90-130 90-130 90-130 8 o, d" “‘\
wit I
Inrush current at nominal 3
operating volits dc..........(4) 35 - 28 30 30 30
Is spring recharged after _ ‘
trip or close?....ccecevetvvcans close close close close close 7'7
o oS
Time required to recharge ]
BPriNg..cvcercccssssss.(cycles) 5 5 5 5 5 Ly
-

LL=81=G0 ‘VD PasTAdy
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Proposal Technical Data for

4160 and 6900 Volt Switchgear, Cont.
Byron Station - Units 1 and 2
Braidwood Station - Units 1 and 2

Name of Bidder: Westinghouse Electric Corporation

CIRCUIT BREAKER DATA, Cont. (inséert all data_in-these columns)
1200 A 1200 A 3000 A N\ 1200 A 2000 A
250 MVA 350 MVA 350 MVA 500 MVA 500 MVA
4,16 kY 4.16 kv 4,16 kv / 6.9 kV 6.9 kv
Control circuit nominal
operating volts dc:
Closing comtrol voltage - »
TANEB@..ccesosscaseacssas oo (V) 40-50 90-130 90-130 90-130 90-1130
Closing control current at -~ _
normal voltage......... ...(A)} 7.8 4.2 4.2 4.2 4.2
Tripping voltage range.... ) | 28-60 70-140 70-140 70-140 70-140 éf é?
p =
Tripping current at normal -~ e Q‘
Vvoltage..cceoverervenesaas(A) ] 7.8 4.2 4.2 4.2 4.2 N
: . ~ N
Trip coil requirements: 2o
_ , AL
Voltage range required....{(V) | 28-60 70-140 70-140 70-140 70-140 8 0y
‘ , w
) Q
Trip coil current at nominal
operating volts dc........(A) | 7.8 4.2 4,2 4,2 4.2
Time from energizing trip
coil until: ) . S
Main contacts part...(cycles) | 2.5 2.5 2.5 2.5 2.5 E
. . 8
Circuit is interrupted at v .
1002 interrupting rating . g
o.-o-e-cooaocc.eoocoe(CYC].es) 500 5-0 500 500 5.0 e
o
w
Auxiliary switch "a" contacte I o
OPeN..ccooocsccsscasss{Cycles) [ 2.6 & .2 2.6 + .2 2.7 + .4 2.5 + .4 2.5 % .4 @
~
~

i
U RES
N
2
o[
2 Iy
® i~
~N

|

10=LEL2=1
T0=L8LT=4
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IRQ-2, IRQ-6, IRQ-6, IRQ-7, IRQ-8, IRQ-Y, IRQ-T1
for Ground Fault Datection (FT-42 Case)

Auto Transformer \

instantaneous

Directional Unit

{Middie Unit)

Overcurrent Unit
{Upper Unit})

Saturating

Reactor

Induction Unit

{Bottom Unit)

Vaﬁstor

Transformer

Indicating

CLOr SWItCH cxmmmdea

)

Indicating
Contactor Switch /
(Left)

Auxiliary Switch

Mutual Reactor

Directional Unit
(Middie Cylinder Unit)

Shorting Switch

Flexitest Switch

crme Current Test Jack

Figure 8

Case Terminals

185A096 (Sub. 2)

Relay Settings

o€ e dine -

‘The instantaneous and time-overcurrent units

require setting, whereas the directional unit

does not.

On both overcurrent units, the tap selected
determines the minimum pickup or contact-
closing current of the unit. Selective time dial
settings on the time-overcurrent unit can be
determined by referring to the time current
curves in the appropriate instruction Laafiet.

CS-1 Coil Operating Time

Operating time of the CS-1 auxiliary switch is

approximately 5 milliseconds.

CS-1 Coil Resistance (Ohms)

1165 ohms for 24/48/125/250 voit relays ex-
cept the 24 volt IRV which has a 110 ohm coil.

Calc. No. 7988 -E/(

Rev. 2 [Date6 <582

Poge 53 (FINAL)

Rroj. No, 77 8% -0




DESIGN VERIFICATION RECORD -

‘ I. Instructioms to Verification Personnel

Plant:Enpg U2 TAR No.: Project: File No.:
Design Documents: }9€¢ ~§ | 4 I”ZS V De_pATILa toad Profne 8

(Document No.) (Rev.) (Document Title)

(Document No.) (Rev.) (Document Title)

Design in verification should be done in accordance with ANSI N45.2.11,
Section 6, as amended by Reg. Guide 1.64, Rev. 2.

Verification Methods to be used: Documents(s) Q" Level:
— Design Review /’/Q
Alternate or Simplified Calculations RW=Q
Qualification Testing FP=Q
: : Non=Q

\

Special Instructions: o
_Assigreco  To & Buensios ror NELILICATION

L7 Kot o2-04-88
- DBE Date |

II. Verification Documentation:

Method Used:

‘ Aesign Review (Attach any documentation)

Alternate or Simplified Calculations (Attach calculations)
Qualification Testing

Design Document Acceptable: Yes No ]L

If Not Acceptable, Give Reasons or Provide Comments on Reverse
Side of This Fomm: Se &  pPac i’

Verification Check Completed By (Signature): Oﬂw 2 ?‘58

Date
Acknowledgement of Verification% o3 -05-98
(DPE) Date

11I. Resolution of Comments
Comments Resolved (See Reverse Side):

' 3-/3-6¢
esponsible) Engineer Date :

Action taken makes Design Document Acceptable

Pt . or-/8-88 ﬁ/W 3/5-57

DiscipIine Date Verifier Date
Project Engineer
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Caroiina Power & Light Company
Proj. No.

File: R87-039/00-XX-A528 | ESL-257

Mr. Tom McCauley
Sargent & Lundy Engineers
55 East Monroe Street
Chicago, Illinois 60603 ,

H. B. ROBINSON STEAM ELECTRIC PLANT - UNIT 2
STATION BATTERY CHARGER INFORMATION'

Dear Mr. McCauley:

Station battery and charger information for the "A" and "B" DC systems at the
- H. B. Robinson Steam Electric Generating Plant is as follows:

Station Battery A: Gould Type NCX-1050, 60 cells, 1050 AH (8-hour rating)
Battery Charger A: Power Conversion Products Model #4157, Form A
. Input: 440V, 39, 60 HZ, 92A
Output:  125VDC, 300A

Station Battery B: Gould Type MCX-340, 60 cells, 340 AH (8-hour rating)
Battery Charéer B: Power Conversion Products Model #4157, Form A
Input: 440V, 39, 60 HZ, 92A |
Output: 125VDC, 300A
Yours very truly,

QBCHuw k., S

A. B. Cutter - Vice Hresident ‘
Nuclear Engineering Licensing

JID/lah

P ‘
.
. ]
. ’, H ‘
. i
. i

411 Fayetteville Street ¢ P. 0. Box 1551 Raieigh. N. C. 27602
-
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™Ig PEvILE
A . Qould Staticnery Power Cells
; : L Types FPS, MCX, and NCX,

‘®

B04EST B

To investigate tha parformance of
these designs when sudbjected ts
dsad shert airsuits of twe (2)
second and thirty (30) second
durgtion.

\  PREPARED 3Y W. 2. Lisbert DATE  April 13, 1973

TESTED 8Y __ GC.NaoJackien = DOATE _ March 21, 28, 1973

LABORATORY Buberlein Ressarch Center

-. ) OSC. '0- hzu to l:“lﬁa !za= 7.0. M08, cssae —_—
AT No. 273 o D.0./8.0, _39e00CT8
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Plaae use this page to deseribe the et devies, using Owo.' Nes., Lavout Nes.. E.P.L. Nou..

-4nd deserigtion, to duicribe the compiste asembiy, Major compenants, adjustments, snd csncilions

pertinent 8 the type of tests to Do parformed. This page.will be ingorporatad intg the test repere.

QEVICE TeSTED)

Gould stationery power colls (caleium) of the fellowing
types and ratingss

FPX-228
MCX +505

Ncx-1800
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PROCEDURE ;

Proj. Na.

For all tests three (3) of the same typs of cells as listed on

the tabulation of data were connected in series with links suplied
by Gould. The short circult was applisd by an I-T-E type K=1300
carcult breaker (all 3 psles .in parallel) which was conascted o

the battery with a shors leep of copper bus ber.

A shunt 'as in

se=ies in this circuit to mersure the current. See sketeh Ne. .

ine current and velts across the battery were menitared wich a

Siexens magnesie c3cillor=reph,

The resistance of each sempls battary wes measured prior to tess,
and the open cizguil veliazgs was measured afser each 29s5% with

2 2C velsmeter,

All pertinent data and values of faul: currsnt and voltagas
measured from the gcscillogra=s 48 tabulated on Table Ne. I,

2ESTLTS

There was no vigual damage’'caused at any tize. Refer to the

Tabulatien of Tata, Tabls s, I,

TESTS tm.. D ﬂ:

ne:rt:ontutivas'et Gould Industrial Battery Divis

Messers: R. V. Hopewvall .o Mareh 21 and 28, 1673
W. ¥. Byriay Harsh 21, 1973
We. €. King liazeh 21, 1673
ds W, Swanekarmp « Mareh 21 and 28, 1973

CERTIFICATION:

This 43 to cersify. that the enclosad dats are the resulta of tasts
performed gt the I-T«I Imperial Corporation's Heberlein Research
8, 1673 and are

Canter, Cahlfont, Pennsylvanis em Marsh 21 and &
trus and qorrsct =™

ion

oare____ PRI )2 JP73 . .
We A, Carter

laboratory

Jn
TEST N

Director

Heberlein Research Center

a. 20032
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y ’:” .' SoiLLl 1BL CTle (F BEUSSTL Ea ca;uu77gg_/5u F.09
ezt She bbb B FEERSST T Rev. - '
‘ ’ . ﬁ(_@m i '/27
, Proj. No. ﬁ___.,..ﬂ -
| INTERCZLL CONNEZCTOR IR DROP
POWER BATTERIES @ 1 MINUTE RATE
—— NAX « NCX | MAX - MCX
A. H. OHMS Velsage ‘A. K. OHMS Veltags
Dzop Bsop
§00 .00002406 01713 170 .00002947  .00€89
672 .00002406  ,0153 190 .00002947  .00825
780 00002406 02117 385 .00002947  ,00999
840 .00002406  .0190 285 ,00003439  .01042
900 .0060116 001211 340 .00003439  .01540
1008 .0000136 .010927 380 .00004057  .01833
ap 1050 .000C116 013966 425 .00002166  .01191
. 1200 .8000116 018776 478 .00002614 01189
- 1344 .00001069  .013258 510 .00002614  .01709
11380 .00001069  .01597 598 ,00002614 01976
1500 .00002069 01753 upp e
‘ 1650 .00000871  .01382 160 ,00002947  ,0076
1680 00000871  .013326 240 ,00002947  ,01131
1800  .00000871  .01682 320 .00003439  .01712
1848 000008 (013376 400 00003439  .01328
1950 .00000871  .0181168 480 ,000037032  .0123
2016 .000008 014496 860 000027012 0142
2100 .060008 .01792 |
4184 .000008 0156
| 2350 . 000006 0244
’ 2400 .000006 .0183¢6 -
(N 2550 .000006 .01632
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3122693475 ; #10

. cak. No. ‘7qg'(’£L ’
L2 [ | pate 7-1-57 NAX-NCX CELL DATA
| Page---| 7 L -
- ' ProNo. | SHORT CIRCTIT
! ~ — JNIZRNAL RESTSTANCE fmeE Y
HAX-NCX~ 608 0.0002305 8446
NAZ=NCX~ 672 0.0003699 6363
NAX-NCX- 750 0.0002573 6732
HAX-NCX=~ 840 0.0002978 8043
NAX-NCX- 900 _ _ _ _ ___ __0.00022%3 @ _ ____ .. __. 986 Z2.02-
NAZ=NCX=1008 0.0002497 7206 -
NAZ-NCX=}050 0.0001954 9210 1. 799,V
“NAX-§CI~1200 0.0001730 10404
NAX-NCX-1344 0.6801897 9486
RAX=NCX+1150 0.0001374 131429
NAX=NCX=1300 0.96014352 _ 12393 1.7995%
NAX=NCX=1650 — 0.,0001320 13837 N
NAX-NCX=1630 0.0001337 11704
NAX-NCZ-1800 0.0001217 16779
HAX~NCX~1848 0.0001416 12706
NAZ=NCX=1940 0.0001131 15912 [-797 L
NAX-HCX~2016 - 0.0001315 ~13678
RAX=NCX=2100 0.0001250 17136
NAR-CI-2184 0.0001222 146718
NAX-NCX~-2230 0.0000980 18360
_ NAX=-NCZ~2400- 0.0000915 19384
: RAX-NCX=2350 © 0.0000863 20808
C ! ‘PLATRS
NAZ - POSITIVE PLATE 0.320" 2 12 1/2" w, x 15" B, = 11.53 iba.
NEGATIVE PLATE 0.2183" x 12 1/2" w. = 15" R. = 8.37 Lbs,
NCX « POSITIVE PLATE 0.320" x 12 1/2" w, x 13" B, » 12.0 Lbs.
NEGATIVE PLATZ 0.218" x 12 1/2" w, x 15" B. = 8.3 Lda,
JABS AND COVER
$00=1.200 Jaz » 6.00 lbs,, cover = 0.90 lbs,
1344-1300 Jaz = 8.00 lbs,, cover = 1.00 lba,
1650=1930 Jaz = 11.12 1a., coves = 1,38 lbs,
1848=2350 Jax = 15.00 1bs., cover = 1.80 ibs.
Jar height = ovarall = 20"
saaling iip = 1/2"
wall thigkness = 0.250"
doctom shickneas » 0,.250"
‘ SEPARATORS AND MATS
~ 0.795" Cancars - Separator .089" x 13 7/8" = 16 1/8" &,
L ’ Mat 030" =z 12 7/8" x 16 1/8" L.
- " 1.040" Centers -~ Separgtor .190" x 12 7/8" x 16 1/8" %
- Mat. .050".x 12 7/8" x 16 1/8" L.



;. s i S S R R A 3 v e e e B g g s 38 e e o T e L s s b Bl o Sl
A S G S A R e R e e e S i R

Calc. No. 7 q %’K Z Westinghouse 2013 Raleigh Boulevard

Rev. - Electric Suppiy Company Box 41189
| | oate 7-F- Raleigh. NC 27629
- |Pwe /Y | 919 834+ 8211

Proj. No. J

WESCO

May 1, 1987

Carolina Power & Light Company
Post Office Box 1551
Raleigh, N.C. 27602

Attn: Mr. Kent Russel

Dear Mr. Russel,

Our people -at Westinghouse said that on a WEB - Panel the bus and
support are suited for use of 20,000 IC breakers. The structure of
our panels are built to withstand the highest possible IC breaker
that will fit in the panel.

If you have any further questions, please feel free to give us a
call.

Thank You,

IR

Doug Roberts

WDR/1ah
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TIME RATE TO 1.75 VOLTS PER CELL
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TEMPERATURE CORRECTION
CURVE SHOWING PER CENT
RATED AMPERES AVAILABLE
AT VARIOUS YTEMPERATURES
AND AT VARIOUS DISCHARGE

— RATES BASED UPON 100% AT
— 77°F.

| GOULD STATIONARY BATTERIES

SPECIFIC GRAVITY 1.218 AT 77°F.

EBOUI.II NATIONAL BATTERIES, INC.

MINNEAPOLIS, MINNESOTA
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Rev. | | oate 7—/-%7
| Page )% .

Proj. No.

April 24, 1987

Sargent § Lundy
55 E. Monroe Street
Chicago, IL 60603

Attn: Mr. Bob Treesce

Sudbject: Short=Cireyie Output of Cag. 4157

Dear Mr, Ireece;

The short-circuit Current of equipment 1ike the subject magnetic
amplifier controlled battery charger has two components: a brief
high-current spike from the discharge of the output short=circuit
current and a sustained short-circuit current determined by the
characteristics of the transformers,

can be neglecteq. The steady-state output, on the other hand,

the saturated reactance of the magnetie amplifiers, I eannot
calculate the short=cirenit output current, However, ny estimate

is that the current is unlikely to exceed 10 times the output, or
3000 Amperas, A8 a result of this high output current, the output
clrcuit breaker of the battery charger will trip after a few eycles;
thus, taking the charger out of service. On the basis of this
infotmation, we can conclude, that ap output short-circuit i3 not
likely to eayse a problem with ¢ircult breaker 1nterrupcing

ratings,

Sincerely,

: POW ERSIOijg ‘

Jeffer I. Mitchel]l
Vice President Engineering

‘\_ JTM/cb




P. 0. Box 1557
Raletgh, we 27602

Subjece: (V) xip Breakars
Gontlﬂm:

This letter is in Tesponae ¢o your inquizy Zegarding Type LHB Breakers
instailed ig your bC $ysten at the j, 3. Robingon Staaa Elaceric Plaac.

Vutinzhcu.o Electryic Cozporation States that {eg two-pole designs of pup
.noldod- C88s cireuis breakers with noming) Tatings from 18 €0 100 amperss
ta the ta:

0 21 kA gt 250 volts wich a time conseane of 10 2illisecond or less.
© 30 kA q¢ 125 volts with 4 timg Conatant of 10 2illisecond or leas.

3. Both gepy of tests were in accordanc, with UL 489 Procedures gnd met
all Toquirementy of thae Standard,

Hepofully, thease Comments will 8atisfy your {znadigey nesdy,
Very eruly yours, | ' .

L Duttrithe

» Seote Poliger
Elsctrig Utiliey Saleg

RSP /ana
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GG\\BD Switchgear and
aeno. 779¢-£2]  General Industrial
, Rev. | | o7 -4 - Stationary
Page 2% . - Power Cells
CAPACITIES—600 A.H. to 2550 A.H. Type: NAX and NCX
@ 8 HOUR RATE TO 1.75 V.P.C. AVERAGE Antimony and Calcium
SPECIFICATIONS
Container — Styrene-Acrylonitrile Plastic
Cover — Butadiene Styrene NAX/NCX-1650

Separators — Micropourous Material
Retainers — Fiberglass Mats
Posts — See Below '

Past Seals — Floating O-Ring—Seal Nut L -
Vents — Gould (GNB) “Pre-Vent’”” ™ \1,w
Level Lines — anyn and Low - All Jar Faces B e y— Hegt | Width | Thickees
Electrolyte — Height Above Plates — 2.75’ {70 mm) = e 25 Py
Sediment Space — 1.06"’ (27 mm) Positie Flees WOmm | INTSmm 8.3 mm
Specific Gravity — 1.215 @ 77°F (25°C) Nogative Plate m‘;:m 31‘725:"" sﬂ’:;

inter-Cell Connectors — Lead Plated Copper

1Posts—600 A.H. to 1200 A.H. Two—1%" square. 1350 A.H. to 1950 A.H. Four—1’' square. 2100 A.H. to 2550 A.H. Four—1%" square.

"PHYSICAL CHARACTERISTICS
Coll Type Plates Owerall Dimensions Antimeay Celcium Elect. Por Coll
Por
Antimony Colcium Cell L ) w H Net Packed Net Packed | Gals | Liters

Woight | Weight | Weight | Waeight
9 138 in 14.50 in 22.13in i73b 1851b 1771 189 Ib 60 | 251
1948 mm | 3828 mm | 584.2 mm M kg 84 kg 80 kg 86 kg * )

1.38in 14.50 in 2213 in 1911b 203 Ib 195 1b 207 1b 56 | 234
1948 mm |3828mm | 5842mm | 87kg 92 kg 89 kg 94kg | :

138 in 1450 in 22.13in 2091b 221 b 2131 2251b 51 | 113
148mm |3828mm | 584.2mm | 35kg 100 kg 97 kg 102 kg )

738in | 1450in | 22.13in | 22716 | 238906 | 23116 | 2431b
NAX-1050 | NCX-1050 | 15 |i9ieme |3g28mm | 5842mm | 103kg | 109kg | 105Ky | 110kg | &9 | 208

738in | 14500 | 22.13in | 24516 | 2570b | 24916 | 261 1b
NAX-1200 | NCX-1200 | 17 | g 't | ogogmm | 5842mm | 11149 | 117kp | 193k | 119kg | >0 | 208

19 8.25in 14.50 in 2250 in 7T 2891 2821b 294 b 63 | 284
242mm [3828mm | 584.0mm | 126 kg 131 kg 128 kg 1Ak | - *

NAX-600 NCX-500

NAX-750 NCX-750 h]

" NAX-800 NCX-900 13

NAX-1380 NCX-1350

.| 9.26in | 1450in | 2250in | 2981 | 308w | 301 | 3131
NAX-1500 | NCX-1500 ﬁ 2#4.2mm |3828mm | 5940mm | 135k | 140kg | 137kg | 142kg | 80 | 25

11.38in | 14.50in | 2250in | 3421 | 3801 | 3481b | 3661b
NAX-1850 | NCX-1850 | 28 |300amm |3828mm | 5340mm | 155k | 164kg | 158kg | 166kg | 80 | 335

138in | 1450in | 2250in | 35716 | 37510 | 3641b | 3821
NAX-1800 | NCX-1800 | 25 |soo e |ag2amm | ss40mm | 162Ky | 170kg | 165kg | T4kg | 18 {318

1138in | 1450in | 2250in | 3731b | 3911 | 380 | 3981b
NAX-1950 | NCX-1950 | 27 |spgmm [3828mm |S840mm | 170kg | 178kg | 173kg | 181y | 72 {305

14.56in | 14.50in | 2250in | 4391 | 4571b | 44GIb | 4641
NAX-2100 | NCX2100 | 29 |3344mm |3828mm |5940mm |200ks | 208kg | 203kp | 211k | V15 | 48!

56in | 450in | 2250in | 45810 | 4721b | 4621> | 4801b
NAX-2260 | NCX-2250 | 31 |3g44mm (3828mm |5940mm | 206k | 215kg | 210kg | 218Ky | '09 | 488

14.58in | 145010 | 2250in | 4711 | 4831 | 47810 | 4971
NAX2400 | NCX-2000 | 33 [3p44mm |3828mm |5040mm |216kg | 222k | 218kg | 226k | 103 |

1456in | 14.50in | 2250in | 48810 | 508/ | 49610 | Si4 M
NAX2550 | NCX2550 | 35 |[3g44mm [3828mm |So40mm |222kg | 230kg |225kg | 234kg | 37 | 408

LY T te ol odN A el e 1P Ane ~ L e
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STATIONARY BATTERY RACKS Al37 2579462 :
FOR NAX/NCX CELLS 820011016 ’ | |
. C|21.00! 53.34 E : | el .
2TIER RACKS L : —c —=
CELL NO.OF RACK LENGTH WEIGHT
TYPES CELLS | PART NUMBER Ftin cm Tos P
12 $08-074470 4’0" 122 115 52
NAX/NCX-600 24 509.074478 80" 244 201 91
[‘/ ) TO 58 $09-074500 19'-0" 579 469 213
4{ 3 NAX/NCX-1200 60 509-074502 200" 610 481 219
O l\ 120° S09-074502 20°-0""ea 610 ea 481 e 219 ea
.')Q ™ 12 509074472 5'.0" 152 128 58
NS NAX/NCX-1350 24 $09-074482 100" 304 256 116
[\ h T0 58¢ $09.074488 13'-0" e 396 e 329 e 150 ea
s~ N S NAX/NCX-1500 60° 509-074488 130" ea 396 es 329 ea 150 ea
= = 1201 509-074488 13"-0” e 396 en 329 62 150 ea
gl 31 % 5 12 $09-074474 60" 183 175 80
Qf &) &) o NAX/NCX-1650 24 $09-074486 120" 366 314 143
T0 587 $09-074492 150" ea 457 ea 389 o2 177 ea
NAX/NCX-1950 60° 509.074492 15'0" ea 457 e 389 ea 177 ea
1201 509-074492 15'0" ea 457 e 389 eo 1772
12 509-074478 80" 204 201 it
NAX/NCX-2100 24 $09-074494 16°0" 488 398 181
TO 58* $09-074500 19'0" 579 ea 469 e 213 a8
NAX/NCX-2550 80° $08-074500 - 19'0" ea 579 es 469 ea 213 e
1201 $09.074500 190" ea 579 es 469 o8 213 ea
* = 2 Recks required. t =4 Racks required.
In cm ’ fr-
A 123.50| 59.69 = = A s g
’ 8 [11.50 | 29.21 R ! _ﬁ: :
¢ { 28.50{72.39 b |
L e— ¢ —
2 STEP RACKS
CELL NO. OF RACK LENGTH WEIGHT
TYPES CELLS | PART NUMBER Ftin om ibs kg
12 $09-074508 40" 122 m 50
NAX/NCX-§00 24 509-074516 8o 284 195 87
TO0 58 508-074538 190" 579 455 207
NAX/NCX-1200 60 509-074540 200" 610 468 213
120t 509-074540 20'-0" 0a 810 es 468 ea 213 e
12 $09-074510 50" 152 124 56
NAX/NCX-1350 2% $09.074520 100" 304 248 13
T0 58° $09-074526 130" es 3%6 o 3130 145 e
NAX/NCX-1500 60° 509-074526 13°-0" 02 396 e 3190 145 ea
120t 508074526 130" s 396 & 319 145 e
12 509-074512 60" 183 168 76
NAX/NCX-1650 2 S09-074524 12'-0" 366 304 138
70 58° $09-074530 150" &8 457 e 34 170 08
NAX/NCX-1850 60° 509.074530 15°0" 0 457 e 374 ea 170 o2
120t $09.074530 150" ea 457 o 3740 1700
12 S08-074516 80" 244 195 89
NAX/NCX-2100 24 508-074532 16'0" 488 388 176
T0 58° $09.074538 o 19°0" 579 e 455 2 207 ea
NAX/NCX-2550 60° $09.074538 19°0" ea 579 e 455 es 207 o
120t $09.074538 19'.0" ua 579 ea 455 0 207

* = 2 Racks required. 124 Racks reuired.

NOTES: For Zons 1 ssismic promection, add suffix - 333 to rack part number,
For Zone 2 thru 4 saismic protaction, sdd suffix - 566 to rack part number.

Overall length and width for seismic racks mey vary. Contact your iocai GNB representative.

GNB Incorporated, Industrial Battery Division
2010 Cabot Boutevard West, Langhome, Pa. 18047
Tetephone (215) 750-2600

TWX: GOULD LAHN: 510-667-2056

(AR.A8414 &M J4/RK
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AMPERE HOUR CAPACITIES

17T°F (25°C)
Cell Typs Ampere Hour Capacities To 1.75 V.P.C. Ampsre Hour Capacitiss To 1.8 V.P.C.
Antimony Calcium 8hr Shr 3hr 2hr 1hr 8hr S5hr 3w 2w 1hr
NAX-600 NCX-600 800 540 468 408 300 568 504 428 360 264
NAX-750 NCX-750 750 675 585 510 375 710 630 535 450 330
NAX-300 NCX-300 900 810 702 612 450 852 756 642 540 396
NAX-1050 NCX-1050 1050 945 819 714 525 994 882 749 630 462
NAX-1200 NCX-1200 1200 1080 936 816 600 1136 1008 856 720 528
NAX-1350 NCX-1350 1350 1215 | 1053 918 §75 1278 1134 -963 810 594
NAX-1500 NCX-1500 1500 1350 1170 1020 750 1420 1260 1070 900 650
NAX-1650 NCX-1650 1650 1485 1287 1122 825 1562 1386 1177 990 726
NAX-1800 NCX-1800 1800 1620 1404 1224 900 1704 1512 1284 1080 792
NAX-1850 NCX-1950 1950 1755 1521 1326 975 1846 1638 1391 1170 858
NAX-2100 NCX-2100 2100 1830 1638 1428 1050 1988 1764 1498 1260 924
NAX-2250 NCX-2250 2250 ‘2025 1755 1530 1125 2130 1890 1605 1350 990
NAX-2400 NCX-2400 2400 2160 1872 1632 1200 2272 2016 1712 1440 1056
NAX-2550 NCX-2550 2550 2295 1989 1734 1275 2414 2142 1819 1530 1122

‘MM7? €2

. ' ®v. | o 79

' Pro}. Na.

DISCHARGE CHARACTERISTICS |
AMPERES vs HOURS OF DISCHARGE T0 1.75 V.P.C. @ 77°F (25°C)

()

Cell Type 1 Min Rats Discharge Time In Hours -
Antimony Calcium InAmps | .25 .50 10 2.0 3.0 40 5.0 6.0 1.0 8.0
NAX-600 NCX-600 712 515 454 300 204 156 127 108 94 83 75
NAX-750 NCX-750 880 686 561 315 255 195 158 135 117 104 93
NAX-800 NCX-900 1044 814 666 450 306 234 190 162 141 125 112
NAX-1050 NCX-1050 1204 939 768 525 357 273 222 189 164 146 131
NAX-1200 NCX-1200 1306 1060 | 867 600 408 312 254 216 188 166 150
NAX-1350 NCX-1350 1494 1165 | 953 675 459 351 285 243 211 187 168
NAX-1500 T> NCX-1500 1620 . 1263 | 1033 | 750 510 390 317 270 235 208 | 187
NAX-1650 NCX-1650 1782 1389 | 1136 | 825 561 429 349 297 258 229 206
NAX-1800 NCX-1800 1932 1506 | 1232 | 900 612 468 381 324 282 250 225
NAX-1950 NCX-1950 2080 1622 | 1327 | 975 663 507 412 351 305 N 243
NAX-2100 NCX-2100 2240 1747 | 1429 | 1050 | 714 546 444 378 329 292 262
NAX-2250 NCX-2250 2400 1872 | 1531 | 1125 | 765 585 476 405 352 312 281
NAX-2400 NCX-2400 2560 1996 | 1633 | 1200 | 816 624 508 432 376 333 300
NAX-2550 NCX-2550 2720 2121 | 1735 | 1215 | 867 663 539 459 399 354 318

NOTE: All ratings include voitage drop across intercel! connections used in standard layouts.

. .
) oo
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DISCHARGE CHARACTERISTICS
AMPERES vs HOURS OF DISCHARGE T0 1.8 V.P.C. @ 77°F (25°C)

“-‘. Cell Type

1 Min Rate Dischargs Time Ia Hours
atimony Calcium in Amps 25 .50 1.0 20 3.0 4.0 5.0 6.0 7.0 8.0
NAX-600 NCX-600 A 555 nY| 380 340 264 184 144 112 104 88 80 68
NAX-750 NCX-750 4 686 v’,{l 475 425 330 230 180 140 130 110 100 85
NAX-900 NCX-900 lo 814 .| 570 510 396 276 216 168 156 132 120 102
NAX-1050 NCX-1050 71 939 ‘665 595 462 322 252 196 182 154 140 119
NAX-1200 NCX-1200 4 1081 760 680 528 368 288 224 208 176 160 136
NAX-1350 NCX-1350 o 1165 ﬂ/“\, 855 765 594 414 324 252 234 198 180 153
NAX-1500 NCX-1500 1) 1264 950 850 660 460 360 280 260 220 200 170
NAX-1650 NCX-1650 1390 1045 935 726 506 396 308 286 242 220 187
NAX-1800 NCX-1800 1507 1140 1020 792 552 432 336 312 264 240 204
NAX-1950 NCX-1950 1622 1235 1105 858 598 468 364 338 286 260 221
NAX-2100 NCX-2100 1747 1330 1190 924 644 504 392 364 308 280 238
NAX-2250 NCX-2250 1872 1425 1275 990 690 540 420 390 330 300 - 255
NAX-2400 NCX-2400 1997 1520 1360 1056 736 576 448 416 352 320 272
NAX-2550 NCX-2550 2122 1615 1445 . AL 44,2000 LA 442 374 340 289
- - Caic. No. 79 ¥ —E2- ..
, “ ) VAR — ¢
T o Rev. | | Date 77
S - Page 25
-.-\L-
INITIAL voLTs 200 gy
= — 190 5
. ERAGE VOLTS TO ],75l - 1.80 g
DISCHARGE CHARACTERISTICS 1.70 =
OF GNB TYPES: w
e NCX & NAX- 600 NCX & NAX-1650 1.60 ©
T g 1 NCX & NAX- 750 NCX & NAX-1800 ¢
T 8 ~ &8 NCX & NAX- 900 NCX & NAX-1950
M v & NCX & NAX-1050 NCX & NAX~-2100
240 e K NCX & NAX-1200 NCX & NAX-2250 -
\ / / S & NCX & NAX-1350 NCX & NAX-2400 P
. 20 I - [ / 7 T o & NCX & NAX-1500 NCX & NAX-2550 :
Y 200 -/ b WITH FULLY CHARGED SPECIFIC
= \/ o GRAVITY OF 1.215 @ 779F. (25°C.)
n 180 7 ke TEST NO. T-6774
< 10 ) / % / e ' !
Q.
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o ‘\\ T
v 120 - -y ]
o
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Switchgear and

:alc. m;. 7 95&5-~-2] " General Industrial
= Date ) =)&) | Stationary
:"7: L Power Cells
. Type: MAX and MCX
CAPACITIES—170 A.H. to 595 A.H. Antimony and Calcium
@ 8 HOUR RATE TO 1.75 V.P.C. AVERAGE

Container — Syrene - Acrylonitrile Plastic

SPECIFICATIONS

Cover — Butadiene Styrene
Separators — Micropourous Material
Retainers — Fiberglass Mats
Posts — Two - 1" (25.4 mm) Square
Post Seals — Floating O - Ring—Seal Nut
Vents — Gould (GNB) “Pre-Vent”' ™
Level Lines — High and Low - All Jar Faces
Electrolyte — Height above plates - 2.50” (63.5 mm)
Sediment Space — .95" (23.8 mm)
Specific Gravity — 1.215 @ 77°F (25°C)
Inter-Cell Connectors — Lead Plated Copper

2-MAX/MCX-170

 'MAX/MCX-425

o

Plats Dimensions ‘Height Width Thickness
N 156 in 9.19in 320in
Pasitive Plata 293.7 mm 2334 mm 8.13mm
. 11.56in 8.19in 215in
Negative Plats 293.7 mm 233.4 mm 5.46 mm
PHYSICAL CHARACTERISTICS
Oversil Elect.
Cell Type Plates ‘Dimensions Antimony Calcium Per Call -
. | Per Not | Packed | Net | Packed _
Antimony | Calcium | Cell L W H - | Weight | Weight |Weight | Weight | Gals | Liters
6.25i0 | 11.13in | 18.25in | 1031bs | 1031bs | 1061bs | 112ibs
2MAX70 | 2MCX1701 S | a0 | o827 mm | 4635mm| 47kg | 49kg | 48kg | Sikg | V3| 54
625in | 11.13in | 18.25in | 1281bs | 1301bs | 1261bs | 1321bs
2MAX-255 | 2MCX285( 7 | a0l oe0omm | 4635mm| S6kg | 59kg | S7kg | 60kg | "2 | 390
|~ | &13in | 11.43in | 18.25in | 791bs | 83ibs | BOIbs | e4ibs
MAX340 | MCX340 | 8 | a0l ogomm | 4635mm| 36ky | 38kg | 36k | 38kg | S| 7
5.13in | 1.13in | 18.25in | 96lbs | 101(bs | 98ibs | 1031bs
MAX425 | MCX425 | 11 loana | o6 7mm | 4635mm| 44kg | 46kg | 4a4kg | a7kg | | 80
85im | 1113in | 18.25in | 1171bs | 1231bs | 1191bs | 1251bs ~
MAX510 | MCX-510 | 13 | o 2g7mm | 4635mm| 53kg | S6ks | S4kg | S7kg | X7 | V1B
65in | 11.13in | 18.25in | 1281bs | 1341bs | 1301bs | 1361bs
MAX-585 | MCX-585 | 15 | oot ol opoomm | 4635mm| S8kg | 61kg | S9kg | 62k | ¥ | M3

NOTE: Available per IEEE 323 for Class 1E instailation.




' ) in__cm ¥ ——
. " STATIONARY BATTERY RACKS A|[ 31.75] 8085 I/ d
FOR MAX/MCX CELLS 4.00| 10.16 ™

c[@mfesr T T | '”-1 ]
2 TIER RACKS [ T » )

CELL " | NO.OF RACK LENGTH WEIGHT
TYPES CELLS PART NUMBER Ftin em ibs Ke -
12 §09-078144 30" 91 59 27
2ZMAX/MCX-170 24 $09.078146 4'g" 122 69 31
58 $09-078156 9’0" 274 135 61
2-MAX/MCX-255 60 $08-078156 9'g” 274 135 61
120 §09.078172 17'e” 518 248 13
12 $09-078144 30" 9N 59 27
24 509078148 50" 152 77 k[
MAX/MCX-340 . 58 $09-078162 12’0 366 174 79
60 $09-078162 12’0 366 174 T
120* $09-078162 120" ea 366 2 174 22 " 79es
12 509078144 39" 91 59 27
24 $09-078150 8'-0" 183 87 39
MAX/MCX425 58 $09-078186 14'-0" 427 208 96
60 $09-078166 14°0" 4271 208 96
120* $08-078166 14°'D" 0 427 2 208 e 96 aa
12 $09-078146 6" 122 69 3
MAX/MCX-510 2 509078152 170" 213 s 52
58 509078172 170" 518 28 113
MAX/MCX-595 60 $08-078174 180" 548 263 120
120* 509078174 180" o2 548 &2 63e 1200
°2 Racks Required .
= ) .. A|21.50] 54.61
. Rev. \ | oate7—/47] " 5 [iisalaezi
| Poge A ] clzselss
2 STEP RACKS Proj. No. -
CELL NO.OF | ——mmew=——1] ~ _ LENGTH WEIGHT
TYPES CELLS PART NUMBER: " fFtdn cm ibs K¢
' 12 $09-078184 .0 91 56 25
2ZMAX/MCX-170 24 $09-076186 40" 122 67 30
58 $09078186 90" 214 131 60
2-MAX/MCX-255 60 $08078196 9’0" 274 131 60
120 $09-078212 170" 518 241 110
12 $09-078184 30" 91 56 25
24 509078188 5’0" 152 75 34
MAX/MCX-340 58 $09-078202 120" 366 169 7
60 $09-078202 120" © 366 169 11
120* $09.078202 12°-0" ea 366¢ea 169 02 770
12 $09-078184 30" 91 56 25
24 $09-078180 6’0" 183 85 33
MAX/MCX425 58 $09-078206 14°'Q" 427 203 92
60 $09-078206 14°.0" 427 203 92
120° §09-078206 14°0" a2 427 203 ea 92 e
' 12 $09-078186 4'Q” 122 67 - 30
MAX/MCX-510 24 $09-078192 74" 213 1M 50
- 58 $09-078212 17' 0" 518 241 110
MAX/MCX-595 60 . 509078214 18°-0" 549 253 115
120° $08-078214 18°'D" s 549 sa 253 ea 11508
*2 Racks Required NOTES: For Zone 1 ssismic protection, add suffix - 333 to rack part number.
‘ For Zone 2 thru 4 seismic protection, add suffix - 666 to rack part number.
. Overall length and width for seismic racks may vary. Contact your local GNB representative.

GNB Batteries inc., industrial Sattery Division
2050 Cabot Boulavard Wast, Langhome, Pa. 18047
Telsphone (215) 7520585
CABLE: GOULNATBAT, LANGHORNE, PA - TWX: GOULD LAHN. 510-887-2056

GB-3538 5M 6/83
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INITIAL vOLT (7))
R —— o S ——i=‘ . 1.90 }-_-l
ERAGE VOLT (o]
TS 7O 1.75 F.v. 180 >
|
1.70
o« w
(@)
I DISCHARGE CHARACTERISTICS 1.60
1 & « OF GNB TYPES:
120 —x
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w o] N S MCX & MAX—255 MCX & MAX—510
2")0* o & . MCX & MAX-340 MCX & MAX—595
= ro &
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@

AMPERE HOUR CAPACITIES

IT°F (25°C)
Cell Type Ampars Hour Capacities To 1.75 V.P.C, Ampers Hour Capacities To 1.81 V.P.C.
Antimony Caicium 8hy Shr 3hr 2hr 1hr 8hr Shr 3br - 2br 1br
2-MAX-170 2-MCX-170 170 153 133 120 85 160 140 120 106 76
2-MAX-255 2-MCX-255 255 230 199 180 127 240 210 180 158 114
MAX-340 MCX-340 340 306 265 240 170 320 280 240 212 152
MAX425 MCX-425 - 428 383 332 300 213 400 350 300 264 190
MAX-510 MCX-510 510 459 398 360 255 480 420 360 318 228
MAX-5395 MCX-595 595 536 464 420 298 560 490 420 372 266
Cake. No. 79 GC-EL
Rev. ! | Data 2
Page 27 |
Proj. No.-. , DISCHARGE CHARACTERISTICS
TﬁJ‘mss vs HOURS OF DISCHARGE TD 1.75 V.P.C. @ 77°F (25°C)
Cail Type 1 Min Rats Dischargs Time in Hours
Antimoay Caicium In Amps 25 50 | 10 [ 20 | 30 50 | 88
2-MAX-170 2-MCX-170 234 168 13 85 57 4 30 21
2MAX-255 | 2.MCX-255 339 24 193 122 86 66 46 | 32
MAX-340 MCX-340 . 448 322 255 170 118 88 61 42
MAX-425 MCX425 550 396 313 | 23 143 110 76 53
MAX-510 MCX-510 654 470 372 255 172 132 92 63
MAX-595 MCX-585 r7_56\j 544 430 298 201 154 107 74
DISCHARGE CHARACTERISTICS
AMPERES vs HOURS OF DISCHARGE T0 1.81 V.P.C. @ 77°F (25°C)
Cafl Type 1 Min Rats Discharge Time In Houn
Antimony | Calcium In Amps 25 | 50 | 10 | 20 | 308 | so | &0
2-MAX-170 2-MCX-170 173 126 102 76 53 40 28 20
2.MAX-255 2-MCX-255 250 \ 189 163 14 19 60 42 30
MAX-340 MCX-340 331 252 204 152 106 80 56 40
MAX-425 MCX425 407 315 255 190 132 100 70 50
MAX-510 MCX-510 483 378 306 228 159 120 84 60
MAX-595 MCX-595 559 - a4 357 266 186 140 98 70

NOTE: All ratings include voitage drop across intercell connections used in standard layouts.

Yy

N 3; ‘QL
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‘Memorandum of Telephone Conversation F ~ SARGENT S LUNDY
, \/ Co-tly

Date %&U ‘4/2? Time

Person Called

Person Callmg %/M M :::DZ‘? ’.
4. Obm (7. / L7 M OM 32

Project Project No

L. bt 223 7968 ~av .
Subject Dtsmw ‘7 o /-7/8 ZSEV >ec s ﬂ_( 5 : .

ook fpeaty 7035 imcey

Summary of Discussion, Decisions and Commitments

foreot Wm«m _ SUA Sk, g. oot n / pots
» (0 # Breads  0: 0709 ) pot

2 M%; VMMA/M'cMM

. ot Leortads Lxctes o7 (270 F . D¢
' /,ég ,d;_f A€ AU c
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W%Me n&a«(’M 28 A o~ L S3UDC

cc

@
| 7.4 M

Signature
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‘Memorandum of Telephone Conversation - Page Al SARGENT & LONDY
. FfOl. NO.
Date é"/ 7f7Time // #/'7
PersonCalled )& p M )T e ¢ Company S
Lanpyd Lurs pFer
Person Calling . : Company '
V. BEHy a2 s 55 /L
Project Project No.
/%é/n/so % 778D

Subject Discussed

ATETRY ARG OUTPU]  FILje7el  pLomfPovEa/ 7S,

Summary of Discussion, Decisions and Commitments

L CARILED MA. /1TSS HE2 . REBATZOIANG _ TIrES
B ATE=72Y - Cﬁ’?ﬁ’fl—(,t‘)&! SUFPFLI =P LY Pl froos2 /ST
o2  7H= C/FZ LoZ/nsorn . MNUeCrerirt Lefrv7
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M. T flreviPeTD THE— Frziozosn G
‘ INFo 72 fr 477 ON

L) — / f&’/z.(.l/f&‘?t)ﬂ—)f

L | = 200 = rMiesze FAr2AD T

Y| — =) lo oppme N _se72re55 — L. opprrs
REF. PPl puwes IDFIY]  pere=p 12-/6-2F

cc

File . KZ Z '

Signature o —
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NB Incorporated  industrisl Banery Division

2010 Cabot Bivd. Wast, Suite 1
Langhorne, PA 18047 ¢ .

Telephons {218) 750-2600

March 23, 1987

Canolina Power § Light Company
P.0. Box 1551
Mail Code OHSSB?

Raledigh, N.C. 27602
Attns  John Discsway
Dear Mr. Disosway:

‘ This Letter is in reference 2o oun telephone conversation on March 23
1987,

The NCX=1050 battery has a rated shoat cireuit current of 9210A at

77°F. The MCX-340 has a nated shoat cirewit ewwent of 3987A at
;;:;. At 105°F the shont cireuit value {4 116% of the rated value at
1§ you have any other questions, please deel free to contact me.

Sincerely,

AppLications Engineering

Svidh




CAROLINA FOWER & LIGHT COMPANY
P. 0. BOX 1551
RALEIGH, NORTH CAROLINA 27602
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PAGE : 1
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UNIT NO. 2

BATTERY DATA

Location of battery .........
Battery name ...ccccecevecenn
Min electrolyte temp, F

Cell manufacturer

Cell typPE ceecoscnccacvannanans
Battery nominal volts .......
Battery minimum volts

Number of cells ..cicececcanna
Number of positive plates ...
Design margin ..cceecacocescsass

Aging factor ...cecacacecncsa

Aux Bldg Battery Room
Battery A ?

67.

G0OULD

NCX/NAX (MODELS 600,750,...)
125.0

105.0
&0
7
1.00

1.00

Calc. N6 79 €€ -£ 3
Rev, | |Date 6-S5 867
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: H.B. ROBINSGN : UNIT NO. 2 * 3
LCAD DATA %
*He Pec:rd number = 1 s ?
Load name .....'l'."...l...ﬁ tIs? PNLAC}TI §

Status (E,N, or M) ......c... E (Existing, New, or Modified)

. TATION

’

" Status (E, N, ‘or n);....,.....AE=_ - (Existing, New, or Mcd1f1ed)~~:m
Inrush current - ‘amps seacess” T L000 S
Inrush duration - sec .....0.. 0
Cont load current - amps .... «140
Time load starts - MM.es .... .00
Load duration = MM.ss ....... &0.00 e
Snurce bus or panel ceecceaas - Ca!c.»Nd,“??g? £33 -

X Reccrd number B3 #es

Load name a.o-o--nun.-.oaaunw DIST F‘NLACKT\}

Inrush current — AMPE seeoanse 16.000
Inrush duration = s2¢ .occ... e

Cont load current - @MPS eeau.
Time load starts - MM.ss ....
Load duratien - MM.S5 ..e....
Source bus or parel ....c0... : :
System €ode t.iciiiiieeenaan. o

Source of equipment data .... |cac2988-€s R 2

Drawing or other reference ..

FEVISion .uiceeeecenecnoncenon &ﬂ;i?@ oF 54
Modification teeeececaveccosn BY%%DATE 3.3.53
cb

Cable number ......veveececee CHEK __DATEZ'/'?'gg

*%% Record number = 2 #en

Load name e--.u-------.-o..o. DIST PNLACKT

Status (E,N, o M) teeceeeess E (Exzstxng, New, or Modified) |
Inrush current = AmMPS sosense 29.400 '
Inrush duration - sec ....... 1 _ :
Cont load current - ampe .... 3.360 S ol
Time load starts - MM.ss .... .00 ' B
Lead duraticn - MM.ss ....... &9.00 ¢

Scurce bus cr panel...c.eu...
System COUe ceeeeecnccvoncsnn
Source of equipment data ....
Drawing or other reference ..
Pev1=1on t4teacaessesnecancene
Medification sosveecsraansene
Cable number .....cccceceea..

L T N P A oy

System code,.-........nﬁ.-ll.
Source of equipment data ....

N T I

Drawing or other reference .. Page 38 Cee
. REVISIOH -nn-an-.cn---ng.-c.l . . . :
”Ddlflcatlcn '.-'.‘l-...I..... ]Lra, NO 77?? -Oc 7~_._._

Cable number . ....c¢ve.u ...



‘tTE : 6~-4-87 *%% SARGENT & LUNDY -- ELMS-DC VER 1.20 *u#x PAGE : 3

&LITY : CAROLINA POWER & LIGHT . PROJECT NO. 7988-0¢
STATION : H.B. ROBINSON UNIT NO. 2

LOAD DATA

*¥% Record number = 4 %xe

Load name ........c.0ccee0sas DIST PNL A CKT 4

Status (E,N, or M) ...cccc.es E (Existing, New, or Modified)
Inrush current — amps .ccoese 20.000 . '

Inrush duration - s@€ .ceceaane. 1

Cont load current - amps .s.. 1.080

Time load starts — MM.ss .... . 00

Load duration — MM.SS .ceose. 60,00
Source bus or panel ...ccoees
System cOd® sveveenccvucsncana
Source of equipment data ....
Drawing or other reference ..
REViISIiION cseivnencnenscncesasna
Modification cevecscasasaccans
Cable number ...c.eccecconcnsa

“ ‘ *#*#% Record number = S #%x
_ Load Name@ ..ceocesovwascnacss DIST PNL A CKT S
Status (E,N, or M) ...ccss0es E (Existing, New, or Modified)
Inrush current - amps ...caoo . 000
Inrush duration - €€ .ceeceee 0
Cont load current - amps ... 115.000
Time load starts ~ MM.ss .... .00 .

: Load duration — MM.ss ....... 60.00
Source bus or panel ....ccce.
System CO0e ..covecassnancnaa
Source of equipment data ....
Drawing or other reference ..
Revision ....... cecescesceens
Modification ...cveecencaonca
Cable number .....cceeeseacss

*#*## Record number = b6 ®H¥¥

Load name tecenesecnensconsns DIST PNL A CKT &

Status (E,N, oF M) ..uvcoecess E (Existing, New, or Modified)

Inrush current - amps ..ceas. . 000

Inrush duration - sec ..ccoca 0

Cont load current - amps .... . 000

Time load starts — MM.ss .... . 00 .

Load duration = MM.SS ...c0a. 60.00 PO
. Source bus or panel ....ecoee Cai¢. No, 798 6-£2 [

System code ...cvsssecanconns
Source of equipment data c...

Rew. (  |Dats 4-5-82

Drawing or other reference .. . Page 37 oF d
REVISiDI’I » ® % 5 P 88 80 O 8 S AE00 DG aS ) .
MOiFfiCation weeeoseeeeceoooes Proj. No. 75'€%-00

Cable number ....cvevcecescas



‘ArTE P 6-4-87 *#%% SARGENT % LUNDY -- ELMS-=DC VER 1.20 #%*% PAGE : 4

ILITY : CAROLINA FOWER & LIGHT - PROJECT NO. 7988—0;
STATION : H.B. ROBINSON UNIT NO. 2

LOAD DATA

*%¥%# Record number = VAR 2.2

Load name .......c00cc0sa0... DIST PNL A CKT 7
Status (E,N, or M) ..cccee.e. E (Existing, New, or Modified)
Inrush current - amps ..ccoc.. « Q00 .
Inrush duration — sec .cuvaw.. o

Cont load current - amps .... .14

Time load starts - MM.ss .... . 00

Load duration — MM.SS cveoso. 60.00

Source bus or panel ....cecea

System code ...ccncncansncaas
- Source of equipment data ....

Drawing or other reference ..

REvVisSion .tccieeeveccnassnocnce

Modification c.ceceennccsccnse

Cable number ....cueeeccanacea

‘ . #%% Record number = 8 %%

Load name ....cccenesasnssceeses DIST PNL A CKT B
Status (E,N, or M) .ececcaecss. E .(Existing, New, or Modified)
Inrush current - amps .:oc... . 000
Inrush duration - sec ....0.. 0
Cont load current - amps .... 15.180
Time load starts — MM.ss .... .02
Load duration - MM.SS ..ov... .07
Source bus or panel ...ccec..

System code ..cocnncocccancsss
Source of equipment data ....
Drawing or other reference ..
REeViSiOn cistcescecsescnacencs
Modification .seccenscnccocass
Cable number ....ccceuccceccsas

*¥# Record number = 9 *##

Load name ......ceecsnsseeasa. DIST PNL A CKT © .
Status (E,N, or M) ...vecae.. E (Existing, New, or Modified)
Inrush current - amps .scsoc.. . 000 L
Inrush duration - sec ....... 0 : ;
Cont load current - amps .... S0. 000 ' !
Time load starts - MM.ss .... . Q0

Load duration -~ MM.ss ....... 60.00 '
Source bus or panel ......... Calc. No. 79 8€ - E 2
: System COde " a0 e s s EOEBREEBRODNDDS . RGV. / Date‘";’sﬂ?

Source of equipment data ....

Drawing or other reference .. Page Y0 pE S4
Revision .....ecvcencnncannan L.

MOdification ..veeceeenasnncen Reoj. No, 77 8% -90
Cable number ....ccceceesonss




Q..
ILITY

" STATION

6-4-87

CAROLINA POWER & LIGHT
H.B. ROBINSON

LOAD DATA

*%% SARGENT & LUNDY == ELMS-DC VER 1.20 %% PAGE : S

UNIT NO. 2

*#% Record number = 10 ###

LoOAH NAME «veevesceoceeeeaseas DIST PNL A CKT 10
E (Existing, New, or Modified)

Status (E,N, or M) ...eesec..
Inrush current — amps ceceeae
Inrush duration — sec ..ccaaos
Cont load current - amps ....
Time load starts — MM.ss ....
Load duration — MM.SS .acee..
Source bus or panel .c.ccesen
System code ...ccscasanacanse
Source of equipment data ....
Drawing or other reference ..
Revision ......ceivevcncasens
Modification ..ceacecncecnasna
Cable number ......cce0uvsaca

*#% Record number = 11 %»%

Load name ...eeccececscenncans
Status (E;N, or M) ...ccccese
Inrush current - amps c.ceuss
Inrush duration — sec ccccc..
Cont load current - amps ....
Time load starts - MM.ss ....
Load duration - MM.ss .......
Source bus or panel c.c.cecen.
System cod® ..ccasvcccnannaes
Source of equipment data ....
Drawing or other reference ..
ReVisSion tocescevscsancocnces
Modification .ccuvecesnsscnase
Cable number ....ccceneececes

*%% Record number = 12 *#*#

Load name ...cccecicvcanncnons
Status (E,N, or M) ....ccccns
Inrush current — amps cevesea
Inrush duration - se€ c.esena
Cont load current - amps ....
Time load starts - MM.ss ....
Load duration - MM.ss .......
Source bus or panel .........
System code s.ceiosasconcassosna

Source of equipment data .....

Drawing or other reference ..
Revision ...icecuecncecccacasa
Modification ...ceececevccencna
Cable number ......ceceveeanses

4.000
1

0 120
« 00
&0.00

DIST PNL A CKT 11

E (Existing, New, or Modified)

- 000
0
81.000
.00
&0.00

DIST PNL A CKT 12 4 .
E (Existing, New, or Modified)

- 000
0

. 180
.00
60.00

Calc. No. 7FEE-£ 2

Rev. | Date 65 ©7

page {1 o2 s4

Rroj. No, 72 8% "9

PROJECT NO. 7988—6?



‘TE : 6-4-87 #%% SARGENT &% LUNDY —— ELMS-DC VER 1.20 ##%  PAGE : &

ILITY : CAROLINA FOWER % LIGHT '~ PROJECT NO. 7988-0 !
STATION : H.B. ROBINSON UNIT NO. 2

LOAD DATA

*¥% Record number = 13 *#s

Load name ..eeeecececnsseesscs DIST PNL A CKT 13

Status (E,N, or M) ...ciceeee E (Existing, New, or Modified)
Inrush current - amps .eeeeo-. 2.000 .

Inrush duration — SEeC eeeeeo. 1 i
Cont load current - amps .... . 960 :
Time load starts - MM.ss .... - 00

Load duration — MM.SS .cceaa. ' 60.00
Source bus or panel .(..ccen..
System code .t.cocveecanncaaas
Source of equipment data ....
Drawing or other reference ..
ReEvision .(..ceacccsessccannan
Modification .coeeascsccanasee
Cable number .....ccoasasccaas

‘ *#¥% Record number = 14 *xx _
: Load name .c.cccaecevaacsseess DIST PNL -A CKT 14 )
Status (E,N, or M) ....oaasces E (Existing, New, or Modified)
Inrush current - amps ccec.ae . 000
Inrush duration - sec ....000 0
Cont load current — amps .... 1.160
Time load starts - MM.ss .... . 00

Load duration — MM.sSS ..ss..a. 60.00
Source bus or panel ......ccs
System cOd€@ cacecenccannscaas
Source of equipment data ....
Drawing or other reference ..
Revision ..eececevscacanssanaa
Modification cececoaccacossaca
Cable number ...cceusesocncsns

##¥# Record number = 15 *##

Load name ...eesencesanssseas DIST PNL A CKT 15 - L
Status (E,N, or M) ..ceueccee E (Existing, New, or Modified) i
Inrush current - amps ..ooces . 000
Inrush duration - SC cacaenaes Q ;
Cont load current - amps .... 0 240
Time load starts — MM.ss .... . 00 ¢

Load duration — MM.ss ...0ce. &60.00 _ é
‘ Source bus or panel Cale. No. 7 75 - £ 3

System €ode ...ccceenncnannas Rew, /  |Datg -5~ 872
Source of equipment data ....
Drawing or other reference .. Page ¥ 2 oF 54
Revision ...cceieeancecancnanns

4 g et i s

MO FiCation eeeeeecesesennes Rroj. No. 7758 -00
Cable number ceccesassesanaas




dTE : H=-4-87 *%% SARGENT &% LUNDY -- ELMS-DC VER 1.20 %#% PAGE : 7

“ ILITY : CAROLINA POWER & LIGHT ~ PRDJECT NO. 7988-0 |
STATION : H.B. ROBINSON UNIT NO. 2 ?
LOAD DATA
*%% Record number = 16 #%*

’

Load Name e.ccvccenccceacececaans DIST PNL A CKT 16 -

Status (E,N, or M) .......0c... E (Existing, New, or Modified)
Inrush current - amps ..c.e... . 000 .

Inrush duration — s€€ .cceeeca o

Cont load current — amps .... 18.120

Time load starts - MM.ss .... . 00

Load duration — MM.SS asceaeea 60,00
Source bus or panel ....ccne
System code .c..oveccacronaece
Source of equipment data ....
Drawing or other reference ..
Revision ..viccvercasscancsensa
Modification ..c.ceecesccosncna
Cable number .....ccecocasesa

‘ *#% Record number = 17 *xs
. Load nName ...eceecesccesnnssee. DIST PNL A CKT 17
Status (E,N, or M) ...ccveews E (Existing, New, or Modified)
Inrush current — amps cceceeee -« 000
Inrush duration - sec .c.cocea- 0
Cont load current — amps .... - b0
Time load starts — MM.ss .... .00

Load duration - MM.ss ....... &0.00
Source bus or panel ......0..
System code cvasenncanncenssn
Source of equipment data ....
Drawing or other reference ..
Revision .cececescncacas cesae
Modification ..oeeececencnnes
Cable NuUMber .c..cceacescnsas

**% Record number = 18 *#%

Load Name .cvcceevwceessasncaas DIST PNL A CKT 18 - _

Status (E,N, or M) ...cvcec.. E (Existing, New, or Modified) .

Inrush current - amps ..co... « 000 :

Inrush duration - sec ¢ac.... 0

Cont load current - amps .... 2.100
" Time load starts - MM.ss .... . 00

j - . ceenen . 00 . :
‘ Load duration MM.ss 60. 00 Cale. NG, 7%3,,5;3 {

_Source bus or panel ......... p
System code tenccnccenencanns Rev. / Date £ 5 -89
Source of equipment data .... o
Drawing or other reference .. Page 43 ofFf S¢

Revision lI-'-l........l...'.. H » 'oo
MOifiCation seseceeeesennnnss Rroi. No. 72 38 

Cable number .cccccenancacsas




¢

: i': : &-34-57 - #%¥# EAREENT & LUNDY =-- ELMS~DC VER 1.70 #%% FAGE : e

CARCLINA POWER & LIGHT \ - PRCJELZT NO. 7‘?88-(1'!2{1

LITY : :
JTATION : H.5. ROSINSON ' UNIT NO. 2 ¢
. ._/; ‘ :
LOAD. DATA .
**%* Record number = 19 ##s :
Load name .icceeecviencernca.. DIST PNL A CKT 19 ¢
Status (E,N, or M) siveeeeens E (Enxstins, New, cr Mcdified)
Inrush current - amps ....... . 000
Inrusn duration = S8 .vcecas 0
Cornt load current - amps .... 1.5490
Tim2 load starts = MM.SS .... « 00

Load dt.f'atlon - MM S3 eseecaas éo.oo

Source bus er Fanel ...ceve.. CALC.ﬂeQ'ﬂ'z R Z,

S‘/Stem Cﬁde 6 @ 808808000000 G0COOO

Source of equipment data .... w44 _or_S4
Drawing cr -cther reference .. BV ‘~ DATE 2-3-96
ReViSion l.ll......'lﬂll'l.ll.

MOEiFiCation woeeeseeeeeceenn. CHKCRD pate_2-/8—€F

Cable NURDEr cecevccanscssnea

w . %%* Racord number = 20 *xx '
’ : Lcad NEM@ scecrencceesscassoes DIET PNL A CKT 20
pR tatus (E;Ny, or M) cceenceoes E (Existing, New, or Mcdified)
: Inrush current = aMPE sccecos » 000
Inrush duration - sec ...c... Q
Cont load current - amps .... S 1L M- 947
Time load starts - MM.ss .... .0

Load duration -= MM.sg ....... &C.00
Source bus or panel sesesacoae

Sycstem code s.vveeenccccnsooe

Source of eguipment data ....
Drawing or other reference ..
Fevision scieeceessscosccnnos
Modification .eieececesscccaa .

Cable number ....ciccecevscos

*%% Record number = 21 ### | . . : -

Load Name@ .eaceccscencncncesea DIST PNL A CKT 21 : IR

- Status (E4N, or M) L..i.ieies E “(Existing, New,'or Hodxf;ed) N

Inrush current = ampPS oscacaocs .000 ‘ R

Inrush duration - sec ..e0.c.. 0 ‘ v

Cont load current - amps .... . 000 _ f . A

Time load starts - MM.ss .... - 00 !

“ Load duration = MM.35 .cce0o. 6000 0 : ) ' J
‘ Source bus or panel ......... | S Pjo. 285 £3
"_-'.y _ System Code s.eveeiocncoenens - [Rev 1T |oate 6 -2 8%
e Source of equipment data .... ) Pace R i
Prawing or other reference .. , L 4 1

Revision ...cieeicerinnnnnnaee ; ‘.
Modification .......ccvvven.. (e Bo 7988"&'

Cable_number Pecsassessnrnnos




DATE : .4-4-87 *#%% SARGENT & LUNDY -- ELMS-DC

Q-
' ATION

CAROLINA POWER & LIGHT
H.B. ROBINSON

LOAD DATA

VER 1.20 »**x PAGE

UNIT NO. 2

##% Record number = 22 ##%

Load name .....cccceevevss-0as DIST PNL A CKT 22

Status (E,N, or M) ..veseceee E (Existing, New. or Modified)
Inrush current -~ amps .ccacee. . 000

Inrush duration - sec ...cca.. o}

Cont load current - amps .... " 280

Time load starts — MM.ss .... .00

Load duration - MM.S8 .cceees 60.00
Source bus or panel .....ccea
System code ..cccocecacosccaa
Source of equipment data ....
Drawing or other reference ..
Revision ..ceseccancosscncsse
Modification .seceaeecesccancee
Cable number ....soveccacnncea

*%% Record number = 23 **#

Load name ....cceececeanceass DIST PNL
Status (E,N, or M) ..cececse. E (E
Inrush current - amps ..ece.. . 000
Inrush duration - sec .ecccee o)
Cont load current — amps .... . 140
Time load starts - MM.ss .... . 00

 Load duration — MM.SS ..ceocas 60,00

Source bus or panel .c.coee.s
System code ....o0cecoarccccacs
Source of equipment data ....
Drawing or other reference ..
Revision .ceeeeann. ceceasranmo
Modification asescescscscnacnca
Cable number ....cescossoceece

*%% Record number = 24 x#%

A CKT 23

Load Nname .....ceccascesaases DIST PNL A CKT 24 .
xlstlng, New, or Modified)

Status (E,N, or M) ..cceeses. E (E
Inrush current - amps cecc... « 000
Inrush duration - sec ..eocee. 0
Cont load current - amps .... 2.340
Time load starts - MM.ss .... . 00
Load duration —= MM.88 ...c.c.c. 6&0.00

Source bus or panel ..c.ceees
System code ...... sessscssaas
Source of equipment data cree
Drawing or other reference ..

Calc. No. 2948 -€£ 2
Rev. { [Date -5-85

Page Y. S oF 54

REViSiON it.eecesscncennsaceans ‘
Modification .ccecececcoenmeccses
Cable number ...cccccossocsass

Rroj. No, 798¢ -00 :

xisting, New, or Modified)

9

PROJECT NO. 7988-0



ATE : 6-4-87
* ILITY

CAROLINA POWER & LIGHT

STATION

H.B. ROBINSON

LOAD DATA

#%% SARGENT % LUNDY —- ELMS-DC VER 1.20 %% FAGE : 10

UNIT NO. 2

*## Record nu

Load name ...
Status (E.N,

Inrush curren
Inrush durati
Cont load cur
Time load sta
Load duration
Source bus or
System code .
Source of equ
Drawing or ot
Revision ....
Modification

Cable number

*%¥% Record nu

Load name ...
Status (E.N,

Inrush curren
Inrush durati
Cont load cur
Time load sta
Load duration
Source bus or
System code .
Source of equ
Drawing or ot
Revision ....
Modification

Cable number

mber = 25 #%%

or M) wcaosescnons
t - amps ..cueen
ON = SBC eeeuosa
rent - amps ....
rts -~ MM.ss ...
- MM.SS ccvo0esa
panel ...caeses
ipment data ....
her reference ..

mber = 26 #*#%

Or M) cecencenes
t - amps ceecene.
ON =~ SEC .sneecsen
rent - amps ....
rts - MM.ss ....
- MM.ss .......
panel ....iicaes
ipment data ....
her reference ..

D
E

G START

(Existing, New, or Modified)

- 000
0

. 000
. 00
S ele)

DG BRKR CLOSING
(Existing, New, or Modified)

E

. 000
0
32.000
S59.10
.01

Calc. No. 7258 - EL
JRev. | Dot 6-5-87
Page Y6 ¢fF S4

Broj. No. 755¢ -0 -

PROJECT NO. 7988-C
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AD 33-760 Pege 10

Westinghouse

Control Voltages and

Operating Currents

Electrically operated air circuit breakers
shouid be operated from reliable sources of
control power. Standard control voitages

and ranges for alactrically operatad low
voltage breakers ars measured at the mech-
anism terminals for solenoid mechanisms
given below:

Calc. No. 276%-£2 |
Rev, | Dats & -5~ 8>
Page 47 o 54

any combination of make and break con-
tacts desired.

The auxiliary switch contacts have the
foliowing characteristics:

Contacts can carry 15 amperes -contin-

e

Control power for ac closing of low voltage
breakers in metal-enciosed switchgear is
usually taken from the bus or line-side of
the breaker through cument limiting fuses,
or through standard fuses and current
limiting resistors. When it is necassary to
supply closing power through a control

Other Attachments

Control Relays

A control relay is normally suppiied on each
electrically operated typs DB breaker. The
function of the control relay is to close and
open the closing solenoid circuit of the
breaker during a closing operation, so that
the heavy closing current does not pass
through the control switch or other initiat-
ing device.

When the control switch of the breaker is
closed, it energizes the control relay. A
contact from the reigy completes the ciesing
solenoid circuit. When the breaker is closed,
the braaker closing mechanism mechanical-
ly opens the relay contact which interrupts
the closing cumant.

Alarm Switches

It may be desirable when a breaker trips on
a fault or overioad to ring an alarm of some
type. Alarm switches are available on the
type DB breaker that will close their contact
when the breaker is tripped by the serias
- overcument ‘device but: which is mechan-
ically blocked from closing when the break-

power transformer, @8 3 Kva transformer is
used for all braaker types and regardiess of
the number of breakers. For tripping power
only, a 250 va control power transformer is
adequate for all bresker ratings and regard-
less of the number of breakers.

or is manually tripped or opened by the
shunt trip device. Undervoltage tripping
attachment, when supplied, can aiso oper-
ate an alarm.

Auxiliary Switches :

Auxiliary switeh circuits are available on
the type DB breakers in groups of 4 or 8@,
These switches are used to control indicat-
ing lamps, shunt trip coil circuits or other
duties in automatic or manual control
schemes,

The switches are contained in moided cases.
A rotary design moving contact is used with
@ wiping action between contact surfaces.

- The contact faces are silverpiated and are

held against each other by suxiliary spring
tension .when they sre engaged in the
closed position.

Normally, the auxiliary switches have aiter-
nate make and break contact when the
breaker is in the open or closed position.
These can be changed, however, to give

types DB-50, 75 and 100 breakers.

- @ Twelve suxilisry switch circuits are available on the

-Control Volitages ) uously or 260 amperes for 3 seconds.
Direct Current Alternating Current
Smnderd | To Cioss To Trp Standard To Cioss Yo Trp Intarrupting Capaecity:
Control Coatrol Voits Circult
Voitages Volitages Non-inductive inductive
7 S OO 14 o 118 98 20 128 | 980128 1 Amparos Amperas
48 uwgo 230 120 to 280 180 to 250 g& ’im %Nmu
126 80 %0 130 70 to 140 480 380 w0 800 500
250 180280 | 14010 280 ok | BaAmem |18 Ameaw
@ 24-wolt tripping is not recommendad Interl
P ting Currents Interiocks ean aiso be supplied to prevent
"9 the operstion of breakers under certain con-
Type No. Closing Current - Voits Tripping Current - Volits diti Fo
of of 135 250 236 yrog yry 126 250 o3 5 r tions. For example, two breakers may be
Polos | De Ac Ac pe | Do Do Ae Ac Ac interiocked 8o that only one may be closed
at any one time but both may be open at
DB-18 i.g §g :8 g ;g : g : : f 3 wk:yni.n::i‘. ‘Electric lockout sttachments
D8-28 or ocks are recommended to -
Des0 |23 |2 M |2l |8 12 11 11 |5 |3 fom thess apecial funcaore: ey miiem
DB-100 23 2 18 2 18 8 2 1 1 5 2 on drawout switchgear sre so designed and

- mounted that the interiocking function will

not be defeatad by substitution of a ditfarent

breaker in the call. Mechanicai intsriocks. -

are also aveilable for non-drawout braaksrs,

Electric lockout attachments are availabie
on the type DB breakers. The lockout pre-
vents closing of the breaker by holding the
breaker linkags in the trip-fres position. En-
ergizing the lockout coil frees the linkage
and permits closing the breaker. After the
braaker is closed, de-energizing the lockout
coil does not cause tripping. Standard coil
voltages are 48, 125 or 250 dc and 115
230 or 460 ac.

Mountings and Enclosures
Mountings

The type DB circuit breskers are available
for dead front fixed mounting or for drawout
mounting in individual .enclosures or in
metal enclossd switchgear assemblies.

Enclosurss

Broskess applied in hazardous locatio
with explosive atmospheres or otherwiss
contsminated atmospheres, should be pro-
vided with proper enclosures to prevent ex-
plosions and to maintain proper breakar per-
formance. individual circuit breakers of the
type DB can be supplied with snclosures as
shown by the following table:




o L
@

Proposal Technical Data fer

4160 and 6900 Volt Switchgear, Cont.

Byron Station - Units 1 and 2
praidwood Station - Units 1 and 2

Name of Bidder: Westinghouse Electric Corporation

1.1
1.2
7.3

7.4

S=ald

7.5
1.6
.7.1
7.8
7.9
7.10
7.11
7.12

CIRCUIT BREAKER DATA (On a
symmetrical basis):
Hanufactufer...........L.......
TYP@.ccoiavescoscscnacsnassssnss
Horizontal or vertical drawout.
Indicate the ANSI sténdard
covering the circuit breaker
rating...ccccccoscoessnncccccsns
Nominal voltage class.......(V)
Nominal 3-phase MVA class,(MVA)
Rated maximum voltage.......(V)
Rated voltage range factor.....
Low frequency withstand....(kV)
Impulse withetand (BIL)....(kV)
Rated continuous current....(A)
Rated short circuit current:

At 4,16 kV.eovseeccivoaceeas(A)

At 4.76 kV..................(A)

’

(ln#ett all data in thesé columns)

£3-8L46L W}

1200A 1200A 3000 A 1200 A 2000 A
250 MVA 350 MVA 350 MVA 500 MVA 500 MVA .
4.16 kV 4.16 kv 4.16 kV / 6.9 kv 6.9 kv
Westinghouse Wesk irighouse West.
50DHP250 SODHP 350 50DHP 350 75DHP500 75DHP 500
Horizontal - Horizontal Horizomntal Horizontal Horizontal
€37.06 €37.06 C37.06 Cc37.06 C37.06
4,160 4,160 4,160 7,200 7,200 | |= |®
3 -
250 350 350 500 so0 |, ‘é]
0 o
4,760 4,760 4,760 8,250 8,250 % S 3 J
[ AN
1.26 1.19 1.19 1.25 1.25 fQ i {o
e
19 19 19 36 36 3
60 60 60 95 95
” ¢ = b
1200 1200 3000 1200 2000 z 54
o~
o W
ayry
2d
33,200 46,900 46,900 N.A. N.A. £
. (=]
29,000 41,000 41,000 N.A. N.A. o
-t
P
-~
-~
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Proposal Technicai Data for

4160 and 6900 Volt Switchgear, Cont.
Byron Station - Units 1 and 2
Braidwood Station - Units 1 and 2

Name of Bidder: Westinghouse Electric Corporation

CIRCUIT BREAKER DATA, Cont.

’ At 609 kv..a..........

weeses(A)
At 8.25 KV.ivveenneneneoeees(A)

Rated permissible tripping
delay...:cc0000eec00..(seconds)

Maximum symmetrical inter- _.
rupting capability..........(A)

Close and latch capability..(A)

Stored energy device (spring
charging motor):

Voltage'range required....:. (V)

Inrush current at nominal
operating volts dcococeesoo. (A)

Is spring recharged after
trip or close?..ccccecocrasnsino

Time required to recharge
‘Pl‘ing...eoe.--.o-o.s..(CYC].GB)

(Insert all data thege columns)
1200 A 1200 A 3000 A 1200 A 2000 A
250 MVA 350 MVA 350 MVA 500 MVA 500 MVA
4.16 kV 4,16 kv \ 4.16 kV / 6.9 kv 6.9 kv
N.A. N.A., N.A. 39,500 39,500
N.A. N.A. N.A. 33,000 33,000
2 2 2 2 2
36,000 - 49,000 49,000 41,000 41,000 S BFRERE
2. le IR I
58,000 78,000 78,000 66,000 66,000 g ~i=
| NI
) S i\n
LN K] a' o0
o | N |¥
40-50 90-130 90-130 90-130 90-130 4§ } N * es
i
) N
35 28 30 30 30
0
close close . close close close gt;':a
NN
N
buy
S 5 S 5 S é,é,
g
o
W
(]
) | o
?
-
-~
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Proposal Technical Data for

4160 and 6900 Volt Switchgear, Cont.
Byron Station - Units 1 and 2
Braidwood Station - Units 1 and 2

Name of Bidders_Westimghouse Electric Corporation

CIRCUIT BREAKER DATA, Cont.

C.

'Ttip coil requirements:

2000 A

Control circuit nominal
operating volts dc:

Closing control voltage -
range.. cosceessneeso{V)

Closing control current at -~
normal voltage............ (A)

Tripping voltage range.... V)

Tripping current at normal -]
voltase.'v...9..'9’.......5(A)

Voltage range required....(V)

Trip cotl current at nominal
operating volts dc........(4)

Time from eénergizing trip
coil until:

Main contacts part...(cycles)‘
Circuit is intetrupted.at,//

1002 interrupting rating
oo.no.ovo-ocnooouo.o.o(cycles)

Auxiliary switch "a" contacts
open".ﬁ'.ﬂ.ﬂ@

esoasss(cycles)

'

. {Insert all data ese columns) .
1200 A 1200 A / 3000 A 1200 A
250 MVA 350 MVA 350 MVA 500 MVA SO0 MVA
%.16 XV $.16 &V .16 kV / 6.9 WV 6.9 &V
\_/
40-50 90-130 90-130 90-130 90-130
7.8 4.2 4.2 4.2 4.2 ) =
e S5 |F|E
28-60 70-140 - 70-140 70-140 70-140 |ZF - |&
\ _ 319N
7.8 4.2 4.2 4.2 4.2 A # v
Fl e [®
\ ]
IR
- - Sloiw
28-60 70-140 70-140 70-140 70-140 3
_ _ .
7.8 4.2 4.2 4.2 4.2
B
¢ . ' 55T
2.5 2.5 2.5 2.5 2.5 sNN
-]
811
. QHH
5.0 5.0 5.0 5.0 5.0 -
(=)
w
' I\
2.6 + .2 2.6 + .2 2.7+ .4 2.5 + .4 2.5+.4 @
-3
~




..Memérandum of Telephone Conversation SARGENT & LUNDY

Date_6-5-87  Time 4:00 P.M.

<%  Person Called _ Company
Les Porter Beta (214) 241-2200
Person Calling ' Company
S. V. Tutich - S&L
Project Project No.
DC ELMS at H. B. Robinson 7988-00
Subject Discussed

Current Draw for Beta Model #1211-C Annunciator, 144 Points at 125VDC

Summary of Discussion, Decisions and Commitments

I asked Mr. Porter what the current draw would be for this annunciator, with ail

lights on and its logic (relays) energized. His reply was 5.0A maximum or 625 watts.

He stated that this value will be available when the "test" button is pushed, which

energizes all lights and relays. This condition is abnormal,

In the case at H. B. Robinson, onl

‘ . 3.0A continuous current is very conservative.

Cate. No, -

Rev. / ID'ate‘G-$~87
€€ T. McCauley - 24 | Page L
J. S. Mowbray - 24 ' 2 oF

‘ G. Olson - 24 . AProjNo. D9 5e- OZJ
O Ul A e

Signature  Electrical Pro;}’ect Engineer

SL-F713 10/84—F3
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IRQ-2, IRQ-5, IRQ-3, IRQ-7, IRQ-8, IRQ-H, IRQ-11
for Ground Fault Datection (FT-42 Case)

Directional Unit

' Auto Trensformer ~ {Middle Unit)
Resctor
instantaneous
. Overcurrent Unit Induction Unit
" (Upper Unit) {Bottom Unit)
Saturating Varistor
Transformer
Auxilisary Switch
Mutusl Reactor

Directional Unit

{Middle Cylinder Unit)
indicating / Shorting Switch
Contactor Switch . S
(Leaft) Flexitest Switch

Current Test Jack
demes C gge Terminals
Figure 9 185A096 (Sub. 2)

et
‘- %

e Ll D e P S S gttt
o i e v i, T ALY L T e O TETYITNE S CTILL I LS AT

-

Relay Sattings

The instantaneous and time-overcurrent units
require setting, wheraas the directional unit
does not.

On both overcurrent units, the tap selected
determines the minimum pickup or contact-
closing current of the unit. Selective time dial
settings on the time-overcurrent unit can be
determined by referring to the time current
curves in the appropriate instruction Leafiet.

CS-1 Coil Operating Time

Operating time of the CS-1 auxiliary switch is
approximately 5 milliseconds.

CS-1 Coil Resistance (Ohms)

1165 ohms for 24/48/125/250 volt relays ex-
cept the 24 volit IRV which has 8 110 ohm coil.

Cale. No. 79P%-E3
Rev. | (Dae 6-5-87

Page 5‘{ CFIHA‘)
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DESIGN VERIFICATION RECORD
‘ I. Instructions to Verification Personnel
Plant: &MP “2. TAR No.: - Project: File No.: L83 -B3%ey -pL-A63]
Design Documents: 3988-6% 3 [ZSN. DC RATTLRY (04D PROoFILE A

(Document No.) (Rev.) (Document Title)

(Document No.) (Rev.) (Document Title)

Design in verification should be done in accordance with ANSI N45.2.11,
Section 6, as amended by Reg. Guide 1.64, Rev, 2,

Verification Methods to be used: Documents(s) "Q" Level:
P Design Review ~"Q
Alternate or Simplified Calculations RW=Q
" Qualification Testing FP=Q
Nona=Q

Speeial Instructions:
Isssencp To & D BuansiDE Fok  NEK/ILIcATION

4&%& 25688
D Date

1I. Verification Documentation:

‘ . " Method Used:

’ g Design Review (Attach amy documentation)
Alternate or Simplified Calculations (Attach calculations)
Qualification Testing

Design Document Acceptable: Yes l/ No

If Not Acceptable, Give Reasons or Provide Comments on Reverse
Side of This Fomm:

Verification Check Completed By (Signature): M Dforwnets 5- [6-8§F

) : Date
Acknowledgement of Verification/% %é o5 -/6 -28
'S | D ) Date
I1I. Resolution of Comments |
Comments Resolved (See Reverse Side): ' -

Re_spbnsible Engineer - Date
Action taken makes Design Document Acceptable

‘ Discipline Date Verifier Date

Project Engineer




Acpt.
Y/N

Comment

Resolution

Resolved
Initial/Datel




N CAROLINA POWER & LIGHT COMPANY
| P. Q. BOX 1551
RALEIGH, NORTH GARCLINA 27602
ANALYSIS
FOR
DC VOLTAGE PROFILE
FOR
RNP Unit 2
| ANALYSIS 1.D.  7988-E4
SAFETY mmc.mcm ¢ Q)
] STISMIC CLASSIFICATIONS ‘—ndl/A )
AFPRQVAL
PREPARED BY/ | VERIFIED BY/ |PRIN. OR RES. ENG./| PROUECT
REY.NG. DATE DATE DATE ENG./ DATE
o
REASGN
FOR
2 A’Q—'./'\/gl4/83 g o Ko rs 03-21-25
: REFA%QN M -5
* L CHANGE
‘l_s__% ' Py twmmw qu o
‘l RE,.-.%SRGN Glﬂe RAL KEV/J’/ON
CHANGE
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FORM NO. 780585 REV. 10/88

‘Computed by:  Date:
. \ _ A .

L s et U

' Tar / PID No.:

CAROLINA POWER & LIGHT COMPANY -

Calculation ID:
7988-E4

{Pg. 1 of 1

CALCULATION SHEET

File:

Project Title:

RS

Caleulacion Title: DC VOLTAGE PROFILE

Status: Prelim.

Final [] Void L]

LIST OF EFFECTIVE PAGES

PAGE REVISION
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Attach. 2 3.
Sh. 1l of 1

et amant e s e gt e T




FORM NO. 78055 REV. 10/85 ’ 8

_

Copputed by: Date: : : }
ted by: D _ CAROLINA POWER & LIGHT COMPANY mcu%;séfgam

B Chécked By: Date: ]

, Pg. 1 of ¢ A Rev. 3
Tar / PIDNo.:_ . . CALCULATION SHEET ' File:

Project Title:

 Nerrman ety enen e

Calculation Title: DC VOLTAGE PROFILE

—

Status: Prelim, [J Final [ . Void (]

I. PURPOSE

To determine the voltage profile for battery. A and B for the one hour
~ duty cyele.

II. SUMMARY OF RESULTS
Minimum battery voltage during the ome hour duty cycle is as follows: ' ?
Battery A - 109.2 Volts at t = 60 Min. .

Battefy B - 106.8 Volts at t = 60 Min.

III. REFERENCES
| A. Gould battery characteristic curves -
o 1. TC - 107011B (battery A, NCX-1050) (Attachment 1)
‘ 2. TC - 107249 " (battery B, MCX-340)  (Attachment 2)
B. Calculation 7988-El, "125V dc Battery Load Profile B," revision 4
C. Calculation 7988-E3, "125V dc Battery Load Profile A," revision 3

D. IEEE Standard 485-1983, "IEEE Recommended Practice for Sizing
Large Lead Acid Storage Batteries for Generating Statioms and
Substations




FORM NO. 78085 REV. 10183

. Date: Calculstion IDT

CAROLmA POWER & LIGHT COMPANY 7988-E4

Pg. 2 of 6 Rev. 3

CALCULATION SHEET

Project Title:

Caleculation Title: pe YOLTAGE PROFILE : -

Status: Preliam. [

"~ IV. BASES AND ASSUMPTIONS

A.

B.

c.

Minimum batcery temperature will be 67°F. Therefore, a temperature correction
facto: of 1.06 will be applied per Reference D.

Battery duty cycle currents were obtained from References B and C.

To provide for aging and design margin, a factor of 1.375 (battery A) and
1.155 (battery B) has been applied to the calculated duty cycles of
References C (battery A) and B (battery B). TFor battery A, the margin
was distributed as 1.10 for design margin and 1.25, per recommendation

of Reference D, for aging. For battery B, the margin was arbitrarily
distributed as 1.10 for aging and 1.05 for design margin. Battery B does
not have sufficient capacity to meet the recommended 1.25 margin for

_aging of Reference D.



CAROLINA POWER & LIGHT COMPANY Caleulation Ip:
. 7988-E4
. Evig ’l ' W Pg‘ 3 Of 6 Rev.
| Ter/ PIDNo: . - CAL oN Fille:
1 Project Title:
Calculation Title: DC VOLTAGE PROFILE
Status: Prelim. [J Fimal {J Void [ -
V. ANALYSIS
A. Battery A Gould NCX-1050
7 positive plates
60 cells
l. Corrected Duty Cycle
TIME - AMPS xl mmmmaL AGING . DESIGN , CORRECTED
CORRECTION ¢ MARGIN MARGIN AMPS
(MIN.) FACTOR
1 357.96 1.06 1.25 1.10 521,73
58 286.6 - 1.06 1.25 1.10 417.72
: ‘ 1 318.6 1.06 1.25 1.10 464.36
2. Battery Terminal Voltage
Voltages determined from Reference A.l.
TIME CORR. AMP cumM. | AMPS/ | A/ VOLTS | BATT.
) AMPS HOURS AH POS PL | POS PL PER | VOLTS
(MIN.) : CELL
0 521.73 0. 0. 74.53 0. 1.89 | 113.4
1 521.73 8.7 8.7 | 74.53 1.24] 1.887) 113.4
1 417.72 0. 8.7 | 59.67 1.26{ 1.91 | 114.6
59 417.72 | 403.80| 412.5 | 59.67 58.93| 1.84 | 110.4
_ 59 464.36 0. 412.5 | 66.34 58.93| 1.825] 109.5
‘ 60 464 .36 7.74 | 420.24| 66.34 60.03| 1.82 |109.2




FORM NO. 78055 REV. 1o/1s '
Computed by: - ) Cal s
Vb Y 'CAROLINA POWER & LIGHT COMPANY e arion D
o Pg. 4 of 6 | Revo 3
ar / P1D No.: CALCULATION SHEET File:
Project Title:
Status: Prelim. [J ~ Final [J Void (J
V. ANALYSIS
A. Battery B Gould MCX-340
4 positive plates
' 60 cells
1. Corrected Duty Cycle
l ‘|
TIME AMPS . TEMPERATURE , AGING g DESIGN _ CORRECTED
CORRECTION ' © MARGIN MARGIN AMPS
(MIN.) FACTOR :
1 212.94 1.06 1.10 1.05 260.7
58 112.5 1.06 1.10 1.05 137.73
1 144.5 . '1.06 1.10 1.05 176.91
2, Battery TerminalvVoltage
Voltages determined from Referance A.2.
TIME CORR. AMP CUMM. | AMPS/ | AH/ VOLTS | BATT.
. AMPS HOURS AH POS PL | POS PL PER | VOLTS
(MIN.) e - CELL
0 260.7 0. 0. 65.18 0. 1.83 | 109.8
1 260.7 4.35 4.,35| 65.18 1.09 1.825 | 109.5
1 137.73 0. 4.35 346,43 1.09 1.925 | 115.5
39 137.73 133.14] 137.49 34.43 34.37 1.846 | 110.76
- 59 176.91 0. 137.49| 44.23 34.37 1.79 | 107.4
60 176.91.| 2.95 140,44 46,23 35.11 1.78 |106.8

;
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AMPERE HOURS PER POSITIVE

¢ *a91 peppe o8eg

——= 2,00
— INITIAL voy1g B
1 1.90 8
AVER
AGE VOLTS 1o 1.75l  — == —1 1.80 >
DISCHARGE CHARACTERISTICS 170 31
OF GNB TYPES: w
NCX & NAX- 600 NCX & NAX-1650 }—{ 1 gg O
£ g | | | NCX & NAX- 750 NCX & NAX-1800 :
—a—2I & & —— NCX & NAX- 900 NCX & NAX-1950 .
T & o o |l NCX & NAX-1050 NCX & NAX-2100
240 — — = :‘ —v ; NCX & NAX-1200 NCX & NAX=-2250"
1 N ﬁ / /LTS & NCX & NAX-1350 NCX & NAX-2400
220 l / / . / / Pty RS NCX & NAX-1500 NCX & NAX-2550
200 fF~—H— ' A o | WITH FULLY CHARGED SPECIFIC
M N, / : o GRAVITY OF 1.215 @ 77°F. (25°C y
180 7 2= _ TEST NO. T-6774 . °
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INITIAL v 2
== : 190
*___ | AVERAGE VOLTS 70 7,75 F v = 180 3
! T4y
- 170 O
g , o &
X DISCHARGE CHARACTERISTICS 1.60
1 8 & OF GNB TYPES:
120 —Xx .
~ v e . MCX & MAX-170 MCX & MAX—426
w & . MCX & MAX—265 MCX & MAX—510
2 0o v & _ MCX & MAX-340 MCX & MAX—595 .
= 7o & - : '
o ] PR . , WITH FULLY CHARGED SPECIFIC
e T NS  GRAVITY OF 1216 @ 77°F (26C)
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DESIGN VERIFICATION RECORD

| . 1. Instructions to Verification Personnel

Plant: g&g Y2 TAR No.: ____ Project: File NO-:_&M:D;.AQ! A
Design Documents: 7988-& 4 _ .32 :

‘(Document No.) (Rev.) (Document Title)

' (Document No.) (Rev.) (Document Title)

Design in verification should be done in accordance with ANSI N65.2.11,
Section 6, as amended by Reg. Guide 1.64, Rev. 2.

Verification Methods to be used: Doewments(s) "Q° Level:
~Design Review 0
C Alternasee or Simplified Calculations RW=Q
- Qualification Testing FP=Q

Special Instruetioms:

Ass s6va0  TO E. ArAs7455/A0E5 Fok VERIXICATIers

A2 %=é - oyerP-22
D Date

II. Verification Documentation:

‘ o Method Used:

/ Debign Review (Attach any ‘docma.nta:ion)
~Alternate or Simplified Calculations (Attach calculations)
Qualification Testiag

Design Document Acceptable: Yes / No

If Not Acceptable, Give Reasons or Provide Comments on Reverse
Side of This Form: .

»

Vérificacion Check Completed By (Signature): E&gsasﬁgg& ] .‘Shol

Date
Acknowledgement of Verifica:ion% 06 -07-£5
, . ) Date

11I. Resolution of Comments
Comments Resolved (See Reverse Side):

Responsible Eagineer , Date
Action taken makes Design Document Acceptable

‘ Discipline Date Verifier Date o o

Project Engineer
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CAROLINA POWER & LIGHT COMPANY

Calculation ID:
7988-E5

[Tusr0

CALCULATION SHEET

Pg. i of 1 Rev,

Filas

Project Titla:

Caleulation Title: Minimum Inverter Voltage .Verification

Status: Prelim.

Void [
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Rev.
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CAROLINA POWER & LIGHT COMPANY c"‘l,‘;‘;:fg”; ID:
Pg. 1 of 6 Rev. 3 {
CALCULATION SEEET '
File:

Project Title:

Calculation Title: Minimum Inverter Voltage Verification ‘

Status: - Pre.li.n Final ] Void
I. PURPOSE

II.

‘To verify that the minimum voltage at the battery terminals during its

discharge cycle will be at or above the voltage required to assure
operation of the instrument inverters. The minimum voltage required
at the iaverter terminals is 105 volts.

SUMMARY OF RESULTS

During the battery duty cycle, the minimum #olcages required at battery
A and B terminals exceed the voltage necessary to support the minimum
voltage requirement of 105 volts at the inverter input terminals.

INVERTER MINIMIM MINIMIM
ALLOWABLE VOLTAGE BATTERY VOLTAGE

A 106.415 109.2

B 105.969 : 106.8

c 106.380 v 109.2




FORM NO. 73055 REV. 10/88

( uted by: Date ——
Ay CAROLINA POWER & LIGHT COMPANY Calruation It ]
2N-1a", , - Pg..2 of 6 Rev. 3
Tar / PID No.: CALCULATION SHEET TPy

Projeet Title:

Caleculation Title: Minimum Inverter Voltage Verification 3

SO

Status: Prelim. Fipal Void [J

III. REFERENCES
A. Okonite Bulletin EHB-81, "Engineering Data - Copper and Aluminum
Conductor Electrical Cables." Tables 1-3 and 1-4.’
B. Calculation 7988-El, 125V dc Battery Load Profile B, Rev. &
C. Calculation 7988-E3, 125V dc Battery Load Profile A, Rev. 3
D. Calculation 7988-E4, 125V de¢ Voltggé Profile, Rev. 3

E. ‘Instruction Manual for Model 125CT Single Phase Fixed-frequency
Inverter, Westinghouse Instruction Book 19-600-37, March 26, 1968

IV. BASES AND ASSUMPTIONS

of 75 C. For conservatism in this calculationm, resistances will be
based on conductors at 90 C. From Reference A, the applicable
resistances for class B stranded annealed coated copper are:

500 MCM . 0.0278 per.IOQO'feet
#2 AWG 0.211 per 1000 feet

B. Cable lengths shown on sketches are based on field inspection of
instalied cable lengths. :

C. Minimum inverter voltage is 105V per Reference E.

D. Current used in determining the voltage drop between the battery
and the dc MCC is the maximum current occurring during the
battery duty cycle, References B and C, times the design margin
applied in Reference D. ' :

| ‘ _ A, Original plant cables for RNP were rated for a maximum temperature

E. Inverter currents are taken from References B and C.

F. Minimum voltages at battery terminals were obtained from
‘Reference D.




FORM NO. 78055 REV. 10/88

CAROLINA POWER & LIGHT COMPANY

{-Computed by: Date "~ § Caleculation ID:
o Oty 7988=E5 _

Pg. 3 of 6 Rev.

3

PO No: | . _CALCULATION SHEET e

Project Title:

Calculation Title: ' Minimum Inverter Voltage Verification

Status: Prelim. [J Fimal [§] Void []

| » TOTAL DROP
‘ * parallel 500 MCM's

V. ANALYSIS
A. Battery A
Battery A
4=1/C 500 MCM,20° -
(1) b 393.76a
125V dc MCC-A
Internal connection
125V dc Distribution Panel A
‘ _ 2-1/¢ #2, 35° 2-1/C #2, 55°'
Iav. Iav,
A C
INVERTER A
- A B £ D E_ F
[CABLE CABLE CABLE TOTAL CURRENT VOLTAGE
RES. LENGTH RES. DROP
3 ONE-WAY ) )
(N/10°f¢t) (ft.) bxsxd (a) bx E]
(1 0.0278/2% 20 5.56 X 10™%|  393.7¢ 0.219
(2) 0.211 35 0.01477 81. 1.196
1.415

e




FORM NO. 78085 REV. 10/35

Calculation ID:

* CAROLINA POWER & LIGHT COMPANY 7988F5
- —— Pg. 4 of ¢ Rev. 3
CALCULATION SHEET '
Flle:
Project Title:
Calculatien Title: Minimum Inverter Voltage Verificatiom
Status: Prelim. [J
INVERTER C
Al B L. D, E E
CABLE CABLE CABLE TOTAL CURRENT VOLTAGE
RES. LENGTH . RES. DROP
3 ONE=-WAY C(Y) )
(N/10° fe) ~ (fe.) | xBXd (A) D x E
(1) 0.0278/2% 20 5.56 X 10”4 | 393.76 0.219
(3) 0.211 55 0.0232 50. 1.161
‘ o _ TOTAL DROP 1.380

* parallel 500 MCM's




FORM NO. /8058 REV. 10/38

“Computed by: --

Calculatcion Iﬁ?v
7988=E5

5 e) Pg. 5 of 6 Rev. 3
Tar / PID No.: R B CALCULATION SHEET Tile:

Project Title:

" CAROLINA POWER & LIGHT COMPANY

»

Calculation Title: Mipimum Inverter Voltage Verification

Status: Prelim. Final [f] Void (]

B. Battery B ,
Battery B
4=1/C 500 MCM, 20°
(1) }223.59A
125V dc MCC B

50a}| 2-1/c #2, 40°

(2)
| : Iav,
INVERTER B

A N L2 - E £
CABLE CABLE CABLE TOTAL CURRENT | VOLTAGE j
RES. LENGTH .|  RES. | orop :
3 ONE-WAY n) ) ;
(N/10° fe) (ft.) 2 x B x ¢} a) b x E]
(1) 0.0278/2% 20 [5.56 X 1079 223.59 0.125
(2) - 0.211 40 0.0169 50. 0.844

TOTAL DROP 0.969

* parallel 500 MCM's




. FORM NO. 78035 REV. 10/85
Pt d _ ., - S -»- R . E‘
nces by CAROLINA POWER & LIGHT COMPANY Calculation ID: :
7988-E5 i
— Pg. ¢ of ¢ Rev. 3
| _ .. CALCULATI : e

. ON SHEET e
1 Project Title: ;
Calculation Title: ‘Minimum Inverter Voltage Verification
Status: Prelim. [J] Final @ Void (]
C. Minimum required battery voltages
A _B < D _E
INVERTER MIN. REQ'D. VOLTAGE MIN. REQ'D. MINIMUM §
_ 'VOLTAGE DROP BATT. VOLT. BATTERY g
(V) VOLTAGE !
V) () B +c] (V)*
A 105 1,415 106.415 109.2 ;
' 105 0.969 105.969 106.8 :
c 105 1.380 ~ 106.380 109.2 4

‘ . * From Reference D. ' '




" "DESIGN VERIFICATION RECORD

. I. :Ins:ruction; to Verification Personnel

Plant: QNP UZ TAR No.: ‘Project: File No.: Sg_gl;o_xajgj-m;-m,
" ‘Design Documents: F984- £ 5 2 ‘ '

(Document No.) (Rev.) (Document Title)

(Document No.) (Rev.) (Document Title)

' Design in verification should be done in accordance with ANSI N45.2.11,
Section 6, as amended by Reg. Guide 1.64, Rev, 2.

Verification Methods to be used: Documents(s) "Q” Level:
/Design Review = Q
Alternate or Simplified Caleculations RW=Q
Qualification Testing FP=Q
—— Noa=Q

Special Imstructions:
ASSierven Fo & Awa STASSIADES o VERIEICAT s0-7

Agbete  2fcnze
D Date

I1. Verification Documentation:

: ‘ . Method Used:
‘ 4 / Design Review (Attach any documentation)
' Alternate or Simplified Calculations (Attach .caleulations)

e

: Qualification Testing
- Design Document Acceptable: Yes / No

If Not Aceeptable, Give Reasons or Provide Comments on Reversa
. 81de of This Form:

Verification Cheek Completed By (Signature):jm__ 5’13!@

Date
Acknowledgement of Verification:% 2% -07-98

Date

III. Resclution of Commants
Comments Resolved (See Reverse Side):

_ Responsible Engineer Date
Action taken makes Design Document Acceptable

-Project Engineer _
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