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CP&L 
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.  

Item 1: 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. In 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." 

Response 

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-El 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." 

Response 

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 Outage 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.  

Yours very truly, 

L. I. Lofli 
Manager 

Nuclear Licensin Section 

JSK/crs (131CRS) 

cc: Mr. M. L. Ernst 
Mr. R. Lo 
Mr. L. Garner (NRC - HBR)
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Project: ob leIStoOJ Date: Page: 

Lowest Expected Minimum 
Electrolyte Temp: OF 64 Cell Voltage: I'?s Cell Mfg: (5 jq8 CelI Type: MC( Sized By: 

(1) (2) (3) (4) (5) (6) 
.Required Section Size 

Capacity at (3) (6A) Positive Plates 
T Min Rate or Changein Duration Time to End (6 A) Amps/Pos (RT) (3)x (6B)=RatedAmp Hrs Per Load Load of Period of Section or 

. Period (amperes) (amperes) (minutes) (minutes) (6B) K Factor(KT) Pos Values Neg Values 
Section I- First Period Only - If A2 is greater than AI. go to Section 2.  

A Al 0. Al1-0- It 2.9 M" ITMI 1 Sol.9 * 
. . . . Sec I Total_ _ C3 

1, 20 

Section 2 - First Two Periods Only - If A3 is greater than A2. go to Section 3.  
S A 2.9 A2_11j,9419N1 I T-Nl.M2- .4 2 1 A2 114.C" A2-AIwar,4yM2= dr T M12" 59 12 

. . .. See Sub Tot -a3 
2 ToWAl M 

Section 3 - First Three Periods Only If A4 is greater than A3. go to Section 4.  

A 2- Ill A_ 
_ _ __ _ _ 

2___-_ 
_A 

I 
_________.2+ 

3- S , 

A3= 3 4__ ,_A_3_-_A__P-13=______ 

Sec Sub Tot 
3__ Total* Zj.  

Maximum ndom Sni Size (9) -- Uncorrected ___al__-4 US Ih th xel Te m Cor12 sV einMr 1)Lo Aging Factor (14) 1. 00 (lL32..  Whntecl ie(15T) isgetrta tnadcell size. the next larger cell is required..  
Required cell size (16) ( oiePlate .  

(3) -Ampere Hours erefore cell 17. reqtired 

Fig.3 
5d649 Sizink Work Sheet 

~. -. 4 0 - 1 3



*~**.'~LE-PD PROFILE *~** 

# '-D # CUPATIC-N(IN) 

iIOF 

BY4 DATE 3 -3 -61 
CHKLC'0 4_DATi' 

MSXIMN ~~i~~jSIZE UNCORRE E 

* J.j. X TEMP. CORR. X DESIG-N AMARCIN X AGING FACTOR =MINI~rl -u R.Er-I 
41.06 1.00 1.002 

MINIMUM REQUJIRED-BATTERY SIZE ACTUAL BATTERY SIZE REMAINING MARGIN 
4 PCSITIVE PLATES 4 POSITIVE PLATES ~% 

press enter to cont.' 

14aic. No. 725N~ E/ 
Rev. Date 6-f-G-2 

Page 3 

Proj. No. 7qlr'.0



DATE : 6-4-87 *** SARGENT & LUNDY -- ELMS-DC VER 1.20 *** PAGE : . ILITY : CAROLINA POWER & LIGHT PROJECT NO. 7989-Of 
ATION : H.B. ROBINSON UNIT NO. 2 

BATTERY DATA 
--------------------------------------------------------------------

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

Battery name .. .......... Battery B 340AH 

Min electrolyte temp, F ..... 67.  

Cell manufacturer ........... GOULD 

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

Battery minimum volts ....... 105.0 

Number of cells ....... 60 

Number of positive plates ... 4 

Design margin ............... 1.00 

Aging factor ................ 1.00 

Proj. No.7-



DATE 6-4-E7 *** SARGENT & LUNDY -- ELMS-D VER 1.20 *** PAGE : 2 

, LITY : CAROLINA POWER & LIGHT PROJECT NO 7988-00 
ION : H.B. ROBINSON UNIT NO. 2N 

LOAD DATA 

--- R e- - -numb--- = 1 
- -+ 

Load name ................... MC B BKR 2 
Status (E,N, or M) ........ E (Eisting New, or Modified) 
Inrush current - amps .......  
Inrush duration - sec ........  
Cont load current - amps .... 50.000 
Time load starts - MM.ss .... .00 
Load duration - MM.ss ....... 60.00 
Source bus or panel .........  
System code ................ F 
Source of equipment data ....  
Drawing or other reference .. By AT2 (36 
Revision ....................  

Modification ................  
Cable n~umber .*................  

**Record number = 2 * 

Load name * ........... MCC B BKR 4 
Status (E, or M)............ E (Existing. New. or Modified) 
Inrush current - amps ....... .000 
Inrush duration - sec ....... 0 
Cont load current amps 2.600 
Time load starts -MM.ss .... .00 
Load duration - MM.ss ....... 60.00 
Source bus or panel.....  
System code ....... ;* ......  

Source of equipment data ..  
Drawing or other reference 
Revision .... ~..............  
Modification . ...... . * . . . .  

Cable number.......... ...  

*** Record number = 

Load name ............. DIST PNL B CKT 
Status (EN, or M) .......... E (Existing, New, or Modified) 
Inrush current'- amps ***** 16.000 
Inrush duration - sec .....  
Cont load current - amps .... 2.600 
Time load starts - MM.ss ....  

Load duration - MM.ss ....... 60.00 
Source bus or panel .........  

System code ................  
Source of equipment data .... Rev. Date 
Drawing or other reference 
Revision .................... Page 37 
Modification ................  
Cable number ................



DATE 6-4-87 *** SARGENT & LUNDY -- ELMS-DC VER 1.20 *** PAGE : 3 

ILITY : CAROLINA POWER & LIGHT PROJECT NO. 7988-01 
ATION : H.B. ROBINSON UNIT NO. 2 

LOAD DATA 

*** Record number = 4 **+ 
Load name ..................... DIST PNL B CKT 2 PT1 
Status (EN, or M) ........... E (Existing, New, or Modified) 
Inrush current - amps ....... 25.200 
Inrush duration - sec ....... 1 
Cont load current - amps .... 2.720 
Time load starts - MM.ss .... .00 
Load duration - MM.ss ....... 60.00 
Source bus or panel .........  
System code .................  
Source of equipment data ....  
Drawing or other reference 
Revision ....................  
Modification ................  
Cable number ................  

++* Record number = 5 ++ 

Load name ..................... DIST PNL B CKT 3 
Status (E,N, or M) .......... E (Existing, New, or Modified) 
Inrush current - amps ....... .000 
Inrush duration - sec ..... 0 
Cont load current - amps .... .000 
Time load starts - MM.ss .... .00 
Load duration - MM.ss ....... 60.00 
Source bus or panel .........  
System code .................  
Source of equipment data ....  
Drawing or other reference 
Revision ....................  

Modification ................  
Cable number .............  

*+* Record number = 6 *+* 
Load name ................... DIST PNL B CKT 4 
Status (E,N, or M) ............. E (Existing, New, or Modified) 
Inrush current - amps ....... 20.000 
Inrush duration - sec .... 1 
Cont load current - amps .... 1.220 
Time load starts - MM.ss .... .00 
Load duration - MM.ss ....... 60.00 
Source bus or panel .........  
System code .................  
Source of equipment data .... Rv 
Drawing or other reference .. oF 
Revision .................... page 
Modification ................ o rod 
Cable number ................



DATE 6-4-87 *** SARGENT.& LUNDY -- ELMS-DC VER 1.20 *** PAGE : 4 

W ILITY : CAROLINA POWER & LIGHT PROJECT NO. 7988-0 
ATION : H.B. ROBINSON UNIT NO. 2 

LOAD DATA 
------------------------- --------------------------------------------

++* Record number = 7 *++ 

Load name ..................... DIST PNL B CKT 5 
Status (E,N, or M) ........... E (Existing, New, or Modified) 
Inrush current - amps ....... .000 
Inrush duration - sec ....... 0 
Cont load current - amps .... 3.080 
Time load starts - MM.ss .... .00 
Load duration - MM.ss ....... 60.00 
Source bus or panel .........  
System code .................  
Source of equipment data 
Drawing or other reference 
Revision ....................  
Modification ................  
Cable number ................  

++ Record number = 8 ** 

Load name ..................... DIST PNL B CKT 6 
Status (EN, or M) ............ E (Existing, New, or Modified) 
Inrush current - amps ....... .000 
Inrush duration - sec ....... 0 
Cont load current - amps .... .640 
Time load starts - MM.ss .... .00 
Load duration - MM.ss ....... 60.00 
Source bus or panel .........  
System code .................  
Source of equipment data ....  
Drawing or other reference 
Revision ........... ,,........  
Modification ..............  

Cable number .................  

*+* Record number = 9 *** 

Load name ................... DIST PNL B CKT 7 
Status (E,N, or M) .......... E (Existing, New, or Modified) 
Inrush current - amps ....... .000 
Inrush duration - sec ....... O 
Cont load current - amps .... 1.580 
Time load starts - MM.ss .... .00 
Load duration - MM.ss ....... 60.00 

Source bus or panel .........  
System code ................  

Source of equipment data .** Rev. Dae 5 
Drawing or other reference 
Revision ....................... P 3pa O  
Modification ................ Proj.No. 79 
Cable number ................



DATE 6-4-87 *** SARGENT & LUNDY -- ELMS-DC VER 1.20 *** PAGE : 5 . ILITY : CAROLINA POWER & LIGHT PROJECT NO. 7988-0(4 
ATION : H.B. ROBINSON UNIT NO. 2 

LOAD DATA 
--------------------------------------------------------------------

*** Record number = 10 *4* 

Load name ..................... DIST PNL B CKT 8 
Status (E,N, or M) ........... E (Existing, New, or Modified) 
Inrush current - amps ....... .000 
Inrush duration - sec ....... 0 
Cont load current - amps .... 15.180 
Time load starts - MM.ss .... .02 
Load duration - MM.ss ....... .07 
Source bus or panel ..........  
System code .................  
Source of equipment data ....  
Drawing or other reference 
Revision ....................  
Modification ................  
Cable number ................  

*+* Record number = 11 ++* 

Load name ..................... DIST PNL B CKT 9 
Status (EN, or M) .......... E (Existing, New, or Modified) 
Inrush current - amps ....... 4.000 
Inrush duration - sec ....... 1 
Cont load current - amps .... .120 
Time load starts - MM.ss .... .00 
Load duration - MM.ss ....... 60.00 
Source bus or panel .........  
System code .................  
Source of equipment data ....  
Drawing or other reference 
Revision ...... . . ......  

Modification ................  
Cable number ................  

*** Record number = 12 *++ 

Load name ..................... DIST PNL B CKT 10 
Status (E,N, or M) .......... E (Existing, New, or Modified) 
Inrush current - amps ....... 11.740 
Inrush duration - sec ....... 59 
Cont load current - amps .... 6.500 
Time load starts - MM.ss .... .00 
Load duration - MM.ss ....... 60.00 
Source bus or panel .........  
System code ............ ........ .lc.N., 7 N'-of 
Source of equipment data .... 3DeS 
Drawing or other reference 
Revision .................... Page & 97 
Modification ................  
Cable number ................ Proj.



DATE 6-4-87 *** SARGENT & LUNDY -- ELMS-DC VER 1.20 *** PAGE : 6 

ILITY : CAROLINA POWER & LIGHT PROJECT NO. 798-0.  
ATION : H.B. ROBINSON UNIT NO. 2 

LOAD DATA 
---------------------------------------------------------------------

++* Record number = 13 *** 

Load name ................... DIST PNL B CKT 11 
Status (E,N, or M) .......... E (Existing, New, or Modified) 
Inrush current - amps ....... .000 
Inrush duration - sec ....... 0 
Cont load current - amps .... 4.740 
Time load starts - MM.ss .... .00 
Load duration - MM.ss ....... 60.00 
Source bus or panel .........  
System code .................  
Source of equipment data ....  
Drawing or other reference 
Revision ......................  
Modification ................  
Cable number ................  

++* Record number 14 ++* 

Load name ..................... DIST PNL B CKT 12 
Status (EN, or M) ........... E (Existing, New, or Modified) 
Inrush current - amps ....... .000 
Inrush duration - sec ....... 0 
Cont load current - amps .... 2.340 
Time load starts - MM.ss .... .00 
Load duration - MM.ss ....... 60.00 
Source bus or panel .........  
System code ..................  
Source of equipment data ....  
Drawing or other reference 
Revision ....................  
Modification ................  
Cable number .................  

*** Record number = 15 *** 

Load name ................... DIST PNL B CKT 13 
Status (E,N, or M) .......... E (Existing, New, or Modified) 
Inrush current - amps ....... .000 

Inrush duration - sec ....... 0 
Cont load current - amps .... .100 
Time load starts - MM.ss .... .00 
Load duration - MM.ss ....... 60.00 
Source bus-or panel ......... Cal.No7 
System code .............. ***Rev. 3 Date 5 8
Source of equipment data ....  
Drawing or other reference P ge 1-// or 
Revision ....................  
Modification ................  
Cable number ................



DATE 6-4-87 *** SARGENT & LUNDY -- ELMS-DC VER 1.20 *** PAGE : 7 

ILITY : CAROLINA POWER & LIGHT PROJECT NO. 7988-0C 
TION : H.B. ROBINSON UNIT NO. 2 

LOAD DATA 
--------------------------------------------------------------------

++* Record number = 16 *** 

Load name ..................... DIST PNL B CKT 14 
Status (E,N, or M) ........... E (Existing, New, or Modified) 
Inrush current - amps ....... .000 
Inrush duration - sec ....... 0 
Cont load current - amps .... 1.160 
Time load starts - MM.ss .00 
Load duration - MM.ss ....... 60.00 
Source bus or panel .........  
System code .................  
Source of equipment data ....  
Drawing or other reference 
Revision ....................  
Modification ................  
Cable number ................  

+++ Record number = 17 *** 

Load name ................... DIST PNL B CKT 15 
Status (E,N, or M) .......... E (Existing, New, or Modified) 
Inrush current - amps ....... .000 
Inrush duration - sec .... 0 
Cont load current - amps .... .000 
Time load starts - MM.ss .... .0 
Load duration - MM.ss ....... 60.00 
Source bus or panel .........  
System code .................  
Source of equipment data 
Drawing or other reference 
Revision .....................  
Modification ................  
Cable number .................  

*++ Record number = 18 *+* 

Load name ................... DIST PNL B CKT 16 
Status (EN, or M) .......... E (Existing, New, or Modified) 
Inrush current - amps ....... .000 
Inrush duration - sec ....... 0 
Cont load current - amps .... 11.800 
Time load starts - MM.ss .... .00 
Load duration - MM.ss ....... 60.00 
Source bus or panel ......... Calc. No. 7Ig-*f 
System code .................  
Source of equipment data .... De*3 
Drawing or other reference Page £12- OF- 5 Revision ....................  
Modification ................ Proj.No. 7 
Cable number ................



DATE : 6-4-87 *+* SARGENT & LUNDY -- ELMS-DC VER 1.20 *** PAGE : a 

ILITY : CAROLINA POWER & LIGHT PROJECT NO. 7988-0 
ATION : H.B. ROBINSON UNIT NO. 2 

LOAD DATA 

++ Record number = 19 *+* 

Load name ..................... DIST PNL B CKT 17 
Status (E,N, or M) .......... E (Existing, New, or Modified) 
Inrush current - amps ....... .000 
Inrush duration - sec ....... O 
Cont load current - amps .... .240 
Time load starts - MM.ss .... .00 
Load duration - MM.ss ....... 60.00 
Source bus or panel .........  
System code .................  
Source of equipment data ....  
Drawing or other reference 
Revision ....................  
Modification .................  
Cable number ................  

*** Record number = 20 *** 

Load name ..................... DIST PNL B CKT 18 
Status (E.N, or M) ........... E (Existing, New, or Modified) 
Inrush current - amps ....... .000 
Inrush duration - sec ....... 0 
Cont load current - amps .... 2.200 
Time load starts - MM.ss .... .00 
Load duration - MM.ss ....... 60.00 
Source bus or panel .........  
System code .................  
Source of equipment data ....  
Drawing or other reference 
Revision ..................  
Modification ............  

Cable number ................  

*** Record number = 21 *** 

Load name ..................... DIST PNL B CKT 19 
Status (E,N, or M) .......... E (Existing, New, or Modified) 
Inrush current - amps ....... .000 
Inrush duration - sec ....... 0 
Cont load current - amps .... .840 
Time'load starts - MM.ss .... .00 
Load duration - MM.ss ....... 60.00 Calc.NO,7 -6/ 
Source bus or panel .........  
System code .................  
Source of equipment data .... Page 13 E 53 Drawing or other reference 
Revision ..................... ProNo. 75 "MC) 
Modification ................  
Cable number ................
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DATE 6-4-87 *** SARGENT & LUNDY -- ELMS-DC VER 1.20 *** PAGE : 10 .e ILITY : CAROLINA POWER & LIGHT PROJECT NO. 7988-0' 
ATION : H.B. ROBINSON UNIT NO. 2 

LOAD DATA 

++* Record number = 25 *++ 

Load name ..................... DIST PNL B CKT 23 
Status (EN, or M) ........... E (Existing, New, or Modified) 
Inrush current - amps ....... .000 
Inrush duration - sec ....... O 
Cont load current - amps .... 3.060 
Time load starts - MM.ss .... .00 

Load duration - MM.ss ....... 60.00 
Source bus or panel .........  
System code .................  
Source of equipment data ....  
Drawing or other reference 
Revision ....................  
Modification ................  
Cable number ................  

*+* Record number = 26 *+* 

Load name ..................... DIST PNL 8 CKT 24 
Status (E,N, or M) ........... E (Existing, New, or Modified) 
Inrush current - amps ....... .000 
Inrush duration - sec 0 
Cont load current - amps .... .180 
Time load starts - MM.ss .... .00 
Load duration - MM.ss ....... 60.00 
Source bus or panel .........  
System code ............  

Source of equipment data ....  
Drawing or other reference 
Revision ....................  
Modification ................  

Cable number ................  

*+* Record number = 27 *+* 

Load name ................... DG START 
Status (EN, or M) .......... E (Existing, New, or Modified) 
Inrush current - amps ....... .000 
Inrush duration - sec ....... 0 
Cont load current - amps .... .000 
Time load starts - MM.ss .... .00 
Load duration - MM.ss ....... .00 
Source bus or panel .........  
System code .................. Calc.No. 79 ' 
Source of equipment data .... Rev. Date 6 7 

Drawing or other reference 
Revision ................................ Page 4'V 5OF 
Modification ................  
Cable number ................ Proj.No. .



DATE 6-4-87 *+* SARGENT & LUNDY -- ELMS-DC VER 1.20 *** PAGE : 11 

ILITY : CAROLINA POWER & LIGHT PROJECT NO. 7988-OC 
ATION : H.B. ROBINSON UNIT NO. 2 

LOAD DATA 

*** Record number = 28 *+* 

Load name ..................... DG BRKR CLOSING 
Status (E,N, or M) ........... E (Existing, New, or Modified) 
Inrush current - amps ....... .000 
Inrush duration - sec ....... O 
Cont load current - amps .... 32.000 
Time load starts - MM.ss .... 59.10 
Load duration - MM.ss ....... .01 
Source bus or panel .........  
System code .................  
Source of equipment data ....  
Drawing or other reference ..  
Revision ....................  

Modification ................  
Cable number ................  

*+* Record number = 29 *** 

Load name ................... 4KV BUS TRANS CLOSE 

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

Inrush duration - sec ....... 0 
Cont load current - amps .... 30.000 
Time load starts - MM.ss .... .00 
Load duration - MM.ss ....... .05 

Source bus or panel .........  
System code .................  
Source of equipment data ....  
Drawing or other reference 
Revision ....................  

Modification ................  

C alIC. No0. ro I " 

Re f Date 6 A 7 
Page W oF S3 
Proj. No. 7?Sg- 06
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Control Voltages and and ranges for electrically operated low any combination of make and break conOperating Currents voltage breakers are measured at the mech- tact. desired.  Electrically operated air circuit breakers anism terminals for solenoid mechanisms 
should be operated from reliable sources of given below: followicaracteitcs s 
control power. Standard control voltages 

Contacts can carry 15 amperes contin
Control Voltages uously or 250 amperes for 3 seconds.  
Direct Current Alternating Current 
Standard To Clos To TripStandard To Close Interrupting Capacltr.  
Control Cnrlvf lof Voltages _ _ _ ____ Non-Indu Indut 

24 14 to 30( 115 S5to125 95 to 125 1250c IIAmp@= 6M Amp- e 48 28 to 60 230 190to250 190to250 250Dc 2Ampee. 1.75Amp
125 90 to 130 70 to 140 480 380to SW 380 tS 1Ac 75Ampwaa ISAmprns 
250 180 to 260 1401o280 450 Ac 25 Ampere 5 A80pres 
(1) 24-volt tripping is not recornmended 

Interlocks 
Operating Currents Interlocks can also be supplied to prevent 
Type No. Closing Current - Volts Tripping Current - Volts the operation of breakers under cerain conof of dions. For example, two breakers may be Breaker Poles 125 250 230 460that only on be cloud De Dc Ac Ac De D o A Ac c at any one time but both may be open at 
DB-16 2.3 20 10 30 15anyonetime.Eeciclockoat 
DB-25 2 3 23 10 35 20 2 1 1 .5 .2 orkeyinterlocksarerecomme, topar D0850 2.3 20 10 20 10 5 2 1 1 .5 .2 form these special functions. Keayinterlocks DB.75 2 3 32 18 5 2 1 1 .5 .2 DB.100 2.3 32 18 325 2 1 1 . .2 ondrwoutswitchgeraresodenedand 

Control power for ac closing of low voltage power transformer, a 3 Kva transformer is not be defeated by substitution of a different 
breakers in metal-enclosed switchgear is used for all breaker types and regardless of breaker in the cell. Mechanical 
usually taken from the bus or line-side of the number of breakers. For tripping power ar also available for non-drawout breakes 
the breaker through current limiting fuses, only, a 250 vs control power transformer is Electric lockout attachments ae available 
or through standard fuses and current adequate for all breaker ratings and regard- on the type DB breakers. The lockout pro
limiting resistors. When it is necessary to less of the number of breakers vents closing of the breaker 

suppy cosig pwerthrugha cnt lternatingiCurren 

suppy cosig poer hrogh aconrolbreaker linkage in the trip-free position. En
ergizing the lockout coil frees the linkage 

dand permits closing the breaker. After the 
breaker is closed, do-energizing the lockout 

I Other Attachments or is manually tripped or opened by the coil does not cause tripping. Standard coil Control Relays shunt trip device. Undervoltage tripping voltages are 48, 125 or 250 dc and 115 I A control relay is normally supplied on each attachment, when supplied, can also oper- 20or 460 ac.  
electrically operated type DS breaker. The ate an alarm 
function of the control relay is to close and Mountings and Enclosures 
open the closing solenoid circuit of the Auxiliary Switches Mountings 
breaker during a closing operation, so that Auxiliary switch circuits are available on The type DB circuit breakers are-avilable * te havycloingcuren dos nt pss the type DB breakers in groups of 4 or 80. for dead front fixed mounting or for drawout 

the~~~ripn Curren -lsn Voltsdos o ps 

through the control switch or other initiat- Them, switches are used to control indicat- mounting in individual enclosures or in ing device. ing lamps, shunt trip coil circuits or other metal enclosed switchgear assemblis.  
When the control switch of the breakr c A c 
closed, it energizes the control relay. A schemes. Enclosures 
contact from the relay completes the closing The switches are contained in molded cases. Breakers applied in hazardous locations 
solenoid circuit. When the breaker is closed, A rotary design moving contact is used withl with explosive atmospheres -or otherwise t the reaer losng echaismmecanial- a wiping action between contact surfaces, contaminated atmospheres, should be po 
ly opens the relay contact which interrupts The contact faces are silvarplated and are vided with proper enclosures to Prevent ax.  

the losng urrnt.held against each other by auxiliary spring plosions; and to maintain proper breke per
tension when they are engaged in the formance. Individual circuit breakae of the * Alarm Switches clsdpstotype DB can be supplied with enclosures as 

-. It may be desirable when a breaker trips on coe oiin hw ytefloigtbe a fault or overload to ring an alarm of some Normally, the auxiliary switches have alter s 
type. Alarm switches are available on the n ote make and break contact when the 
type DB breaker that will close their contact breaker is in the open or closed position.  
when the breaker is tripped by the series These can be changed, however, to give 
overcurrent device butwhich pis machan- Tvelva a ,t e we .a. on the 
ically blocked from closing when the break- er. 08-50.75 and 100 brTakhe.  

fucino hIoto ea st ls n



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 

(Insert all data in these col -ans) 

7. CIRCUIT BREAKER 1200A 1200A 3000 A 1200 A 2000 A 
symmetrical basis): 250 KVA 350 MVA 350 MVA 500 MVA 500 MVA 

4.16kV 4.16 kV 4.16 kV 6.9 kV 6.9 kV 

7.1 Manufacturer................... West nghouse Wes il house West.  

7.2 Type........................... 50DHP250 50DHP350 50DRP350 75DHP500 75DHP500 

7.3 Horizontal or vertical drawout. Horizontal Horizontal Horizontal Horizontal Horizontal 

7.4 Indicate the ANSI standard 
covering the circuit breaker 
rating......................... C37.06 C37.06 C37.06 C37.06 C37.06 

7.5 Nominal voltage class.......(V) 4,160 4,160 4,160 7,200 7,200 a.  

7.6 Nominal 3-phase MVA class.(MVA) 250 350 350 500 500 P 

7.1 Rated maximum voltage.......(V) 4,760 4,760 4,760 8,250 8,250 10N 

7.8 Rated voltage range factor..... 1.24 1.19 1.19 1.25 1.25 

7.9 Low frequency withstand ....(kV) 19 19 19 36 36 v, 

7.10 Impulse withstand (BIL) ....(kV) 60 60 60 95 95 

7.11 Rated continuous current....(A) 1200 1200 3000 1200 2000 
0 W W 

7.12 Rated short circuit current: a 
00 

a. At 4.16 kV..................(A) 33,200 46,900 46.900 N.A. N.A.  

b. At 4.76 kV..................(A) 29,000 41,000 41,000 N.A. N.A.  

00



Proposal Technical Data for 
4160 and 6900 Volt Switchgear, Cont.  
Byron Station - Units 1 and 2 
Braidwood Station - Units I and 2 

Name of Bidder: Westinghouse Electric Corporation 

CIRCUIT BREAKER DATA, Cont. (Insert all data na4e col ms) 
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 

c. At 6.9 kV...................(A) N.A. N.A. N.A. 39,500 39,500 

d. At 8.25 kV.................(A) N.A. N.A. N.A. 33,000 33,000 

7.13 Rated permissible tripping 
delay.................(seconds) 2 2 2 2 2 

7.14 Maximum symmetrical inter
rupting capability........ .(A) 36,000 49,000 49,000 41,000 41,000 

7.15 Close and latch capability..(A) 58,000 78,000 78,000 66,000 66,000 P 

7.16 Stored energy device (spring 
charging motor): 

a. Voltage range required......(V) 40-50 90-130 90-130 90-130 90-130 1 

b. Inrush current at nominal 
operating volts dc..........(A) 35 28 30 30 30 

c. Is spring recharged after 
trip or close?................. close close close close close 

_ 1-i1 

d. Time required to recharge 
spring.................(cycles) 5 5 5 5 5



Proposal Technical Data for 
4160 and 6900 Volt Svitchgear, Cont.  
Byron Station - Units 1 and 2 
Braidwood Station - Units 1 and 2 

Name of Bidder: Westinghouse Electric Corporation 

CIRCUIT BREAKER-DATA, Cont. (Insert all datalw-t ese coluimns) 
1200 A 1200 A 3000 A 1200 A 2000 A 

250 NVA 350 MVA 350 MVA 500 MVA 500 MVA 

4.16 kV 4.16 kV 4.16 kV 6.9 kV 6.9 kV 
7.17 Control circuit nominal 

operating volts dc: 

a. Closing control voltage 
range.....................(V) 40-50 90-130 90-130 90-130 90-130 

b. Closing control current at 
normal voltage............(A) 7.8 4.2 4.2 4.2 4.2 

c. Tripping voltage range....(V) 28-60 70-140 70-140 70-140 70-140 

d. Tripping current at normal 
voltage...................(A) 7.8 4.2 4.2 4.2 4.2 

7.18 Trip coil requirements: 

a. Voltage range required....(V) 28-60 70-140 70-140 70-140 70-140 0 

b. Trip coil current at nominal 
operating volts dc........(A) 7.8 4.2 4.2 4.2 4.2 

7.19 Time from energizing trip 
coil until: .4 

a. Main contacts part...(cycles) 2.5 2.5 2.5 2.5 2.5 3 t 

b. Circuit is interrupted at / 
1002 interrupting rating 
..................... (cycles) 5.0 5.0 5.0 5.0 5.0 

C. Auxiliary switch "a" contacts 
open.................(cycles) 2.6 + .2 2.6 + .2 2.7 + .4 2.5 + .4 2.5 + .4



Page 6 

IRO-2, IRO-5. IRO-. IRO-7. IRO-8. 11014, IO-1 Relay Settings 
tor Ground Fault Detection (FT-42 Case) 

ouThe instantaneous and time-overcurrent units 
Phae 2 require setting, whereas the directional unit 

Ph=s 3-- t--Phosel does not.  

On both overcurrent units, the tap selected 
0 is 114 12 determines the minimum pickup or contact

eclosing current of the unit. Selective time dial 
19. 1717 5 13 11Directional Unit serttings on the time-overcurrent unit can be 

Auto Transformer (Middle Unit) determined by referring to the time current 
curves in the appropriate Instruction Leaflet.  

Transformer 

Instantaneous C- olOeaigTm 
Overcurrent Unit Induction Unit 

D COF1Operating time of the CS-I auxiliary switch is 
approximately 5 milliseconds.  

S0 1 CS-I Coil Resistance (Ohms) 
Transform er r 44 1 

lp- Auxiliary Switch 1165 ohms for 241481125/250 volt relays ex
ICS CS Dcept the 24 volt IRV which has a 110 ohm coil.  

O J 

CMutual Reactor 

ctor Switch 
T IR Directional Unit 

(Middle Cylinder Unit) 

Indicating 1 Shorting Switch 

Con(Bottom Unitch 

(Left) 
Flexitest Switch 

73 5 19 Current Test Jack 

(lCase Terminals 

I 

Figure 9 Ii~185AO96 (Sub. 2) 

Flexites Switc 

6C8a. NoT ermin( 

* e~sIs 

I Ij o~? ~ -



DESIGN VERIFICATION RECORD 

I. Instructions to Verification Personnel 

Plant:LoP UZ TAR No.: Project: File No.: 

Design Documents: T19 -fl I . V DC bA*TlAti t*16 -Akfa4  
(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 
Alternate or Simplified Calculations RW-Q 

Qualification Testing FP-Q 
Non-Q 

Special Instructions: 

-D D Date 

II. Verification Documentation: 

Method Used: 

esign Review (Attach any documentation) 
Alternate or Simplified Calculations (Attach calculations) 

Qualification Testing 

Design Document Acceptable: Yes No1 

If Not Acceptable, Give Reasons or Provide Comments on Reverse 

Side of This Form: /a _< 

Verification Check Completed By (Signature): 0/ A'AG-4 
Date 

Acknowledgement of Verification:,.. oz - '-5s 
' (6 E) Date 

III. Resolution of Comments 

Comments Resolved (See Reverse Side): 

esponsible Engineer Date 

Action taken makes Design Document Acceptable 

Discipline Date Verifier Date 

Project Engineer
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Carolina Power & Light Company Page /0 
Prol. 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, 30, 60 HZ, 92A 

Output: 125VDC, 300A 

Station Battery B: Gould Type MCX-340, 60 cells, 340 AH (8-hour rating) 

Battery Charger B: Power Conversion Products Model #4157, Form A 

Input: 440V, 30, 60 HZ, 92A 

Output: 125VDC, 300A 

Yours very truly, 

A. B. Cutter - Vice r sident 
Nuclear Engineering Licensing 

JJD/lah 

411 Fayetteville Street * P. 0. Box 1551 * Raiegn. N. C. 27602
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GQUL: ISD ^ING OF PRUSSIA FA P.04 

@ 2 aial ~ aratisa calc. No. 7 'fff-4E 
Rev. Cate 7-/-4'7 

TEST REPORT P 

Proj. Na.  
PROCZDURE: 

For all tests three (3) of the saae type of cells u listed on 
the tabulation of data were connected in series with links suplied 
by Gould. The short circuit Was applied by an 14-E type K"6500 
circuit breaker (all 3 poles :in parallel) which was connected to 
the battery with a ahort loa of copper bus bar. A shunt was in s*ises in this circuit to meaSure the current. See skeeh go. 1.  

The current and volts across the battery were monitored with a 
Siemens ma&neqte cocilloraph.  

n.he resistance of each sample battery was measured prior to test, 
ind the oven aircuit voltags ias easured after each test with 
a DC voltaeter.  

All pertinent data and values of fault current and voltages 
measured from the escillegrszs U tabulated on Table .1o. 1, 

RESETS: 

There was no visual damae'ccased at any time. Refer to the 
Tabulation of rstatae 17o. Z# 

?TST YZTWSSD V: 

Representatives of Gould Industrial Battery Division 
Messerst R. V. Repewell * March 21 and 28, 197 

V. 7. Eurley - Hareh 21, 1973 
. C. Kcing * March 21, 1973 

J. V. Swane-asp * March 21 and 28, 1973 

This is to certity-that the.enclosed data are the results Of tests 
performed at the X441 Imperial Corporation's Reberlsin Research 
Canter, Cablfont, Pensylvania an March 21 and 28, 1973 and are 
true and Correct.p

DAT2 ? ~ .~ 

W. A* Carter 
Laboratory Director Qaberlein Research Center 

Sh
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,Pro. No.  

NTEFRCELL CONNZCTOR IR DROP 
POR DATTERIES 1 MINUTE RATE 

NAX * NCX MAX - mcx 

A. R. ORm Voltage A. R. OnMS Voltage 
Drop Drop 

600 .00002406 .01713 170 .00002947 .00689 

672 .00002406 .0153 190 .00002947 .00625 

750 .00002404 .02117 255 .00002947 .00999 

840 .00002406 .0190 285 .00003439 .01042 

900 .0000116 .01211 340 .00003439 .01540 

1008 .0000116 .010927 380 .00004057 .01533 

1050 .0000116 .013964 425 .00002166 .01191 

1200 .0000116 .015776 475 .00002 4 .01189 

1344 .00001069 .013255 510 .00002614 .01709 

1350 .00001069 .01597 595 .00002614 .01976 

1500 .00001049 .01753 __ _P_ 

1630 .00000871 .01552 160 .00002947 *0070 

1680 .00000671 .013326 240 .00002947 .01131 

1800 .00000871 .01482 320 .00003439 .01712 

1848 .000008 .013376 400 .00003439 .01225 

1950 .00,008 71 .0181168 480 .000017012 .0123 

2014 .000008 .014496 560 .000017012 .0142 

2100 .000008 .01792 

2184 .000008 .0158 

2250 .000006 .0144 

2400 .000006 .01334 

2550 .000006 .01632
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Wev.OY. Date 7--?7 A-NC, CEL.L DATA 

P SHOW IRTCUIT~ 
INEW"R6M uMSA4CE CLMRR.fTV 

X-l4-Na- 600 0.0003303 
,uj-NCXu 672 0.0003699 4865 

WI4ZNc- 750 0.0002573 6732 
~u~x-*- &40 0.0002978 6043 

NAZ~~~10~798 -Z &1~... AQ23~.~2
MAZ-RCI-LO0S 0.0002497 7206 

IAZ-KCX-450 0.0001954 9210 1,- 7~q 'y& 
W-0(-1200 -0,0001730 10404' 
X-NCX-1344 0 .0001897 9486 
uLxe5CZ-1330 0.0001574 U, 429 

NAX.MCX4SOO0 0.000145- 12393 /d74~ 

NA1440465 - 0. 0001320162 
MAZ-kiCX-16aO 0.0001337 11704 

NIA*4CZ-1800 0.0001217 14779 
XAZ-INc-1648 0.0001416 12706 

NAZI~C-190 00O~13~15912 /F 17 
WA-M-X1016 -0.0001315 -13678 

X(A-N0Z-2100 0.*0001050 17136 
NIAX-MC-2l4 0.0001222 14718 

WIA-NC-2230 0.0000980 13360 
NU-NCa.z400. 0.0000919 2.958A 
HU41CX2330S 0.0000665 20808 

W P05ZIYZ ITZT 0.320' a 1.2 1/2" ~.~15" R. - 11.53 Lba.  
MIGAZVZFLAMR 0.2." x 12 2/2'v. x2.5" 1~. - 8.37 L.bs.  

NICX P061rV PIAZ 0.320' :2 12 121," 13" 9.'. a, 22.0 Lbs.  
Nmh=V! ?LATZ 0.2135" x 12 1/ 1" V. x 15"' . - 8.5 Lb.  

AnAI COMf 

600inL200 J~ar a.. 6.00 l.bs., cover - 0.90 lb*.  
1344-1300 ar- 8.00 lbs., cover - 1.00 Lbs.  
165041950 Jar a 11.12 lbs., cover a 1.38 lbs.  
1848-2350 jarK - 15.00 Lbs., cover a .1.30 lbs.  

Jar height ovea&U -20" 
seling lip - 1/2", 

wall thi.ckness - 0.250"1 
bottomi thickneus a 0. 250" 

SEPARATORS AND MATS 

0.795" Ccetrs Separator .089", x 12 7/8fl x 16 1181 2.  
Mae .030" a 12 7/8" x 16 1/8" L.  

1.04011 Cantons - separator .190" X 12 7/1" x 16 1/8"11p



Calc. No. 7 $ - Westinghouse 2013 Raleigh Boulevard 
Rev. D* 7- Electric Supply Company Box 41189 

Raleigh. NC 27629 919*834*8211 

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, 

Doug Roberts 

WDR/lah 

0II



90 
70 TEMPERATURE CORRECTION 
60 CURVE SHOWING PER CENT I so RATED AMPERES AVAILABLE .  
40 AT VARIOUS TEMPERATURES 

AND AT VARIOUS DISCHARGE 
30 RATES BASED UPON 100% AT 

77F.  
20 

GOULD STATIONARY BATTERIES _0% 

SPECIFIC GRAVITY 1.2 15 AT 77*f.  

9 -GOULD NATIONAL BATTERIES, INC.  
7 MINNEAPOUS, MINNESOTA 
6 
5 

m2 

SHR.  

O.7 

.6 

S.3 

.09 

.00 5-- MIN.  

.05 3 MIN. 

.04-

.0 -- 2 MIN.  

.02 

1I MIN.  

10 0 3 4 so 70 so 0o 
PER CENT R PERES AT 77"F.  

7- 470. ..
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Prof. NO.  
Sargent & Lundy 
55 E* lonroe Street 
Chicago, IL 60603 

Attn: Mr. Bob Treece 

Subject: Short-Circuit Output of Cat. 4157 

Dear Mr. Treece: 

The 1hort-circuit Current of equipment like the subject magnetic 
amplilfier controlled battery charger has two Cmozns re high-current spike from the discharge of the components a brief current and a sustained short-circuit currentdputshort-circu 
characteristics of the transformers termined by the 

r teae oofu the subject magnetic amplifier Controlled battery charger, the Output capacitor is 80 small that its contribution can be neglected. The steady-state output, on the other hand, Is fairly substantial since the charger is not current-limited into a short, 

Without measurin the commutating reactance of the transformer and the saturated reactance of the magnetic amplifiers, I cannot 
Calculate the short-circuit output current. However, my estimate is that the current is unlilkely to exceed 10 times the output, or 3000 Ampers. As a result of this high output current, the output circuit breaker of the battery charger will trip after a few cycles; 
thus, taking the charger out of service* On the basis of this information, we can conclude, that an output short-circuit is not likely to cause a problem with circuit breaker interrupting ratings, 

Sincerely, 

POW EasIo UCTS INC.  

for T* Mitchell 
Vice President Engineering 

JTNl/cb
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Nuclear nasig 
P. 0. Bower5 
Ralsi±h Nc 27602 

£iUbAU: (WI) I Bekr 

'his Uetter is In reope., to Your Inquiry rearin Ty". to Breakers 
West a~ . in yo r C myt" at the i. 11. itobinsen Stea ijoetr~ Pla..t laghoue lestru±c COrporatien state, that ,to tW.ols deei~ns oftI 

aol'd-~ CGe orecjt breakers with no.,., ratip from 15 to 100 aperes 
Ga sfly izt" t hoe .c @cu~ts: 

o01 h 5 ~sto with a t iao 0 m ± *~ ~ o 
o 0 k hAt 125 volts with a tIft Oou0"1Stta~t Of 10 Xmi180,. 0d orlos These ahh~g.. 4 Inter tizg 

ofthi 1r, basedcn or loss 1. UL tests at 230 olt rithn 10 m basdV 
2. llhinierlift tesnt, at 250 volts With 20. 9 k& v~lbe 3, BjOth sets of teats were In ACOordft* With UL 489pro * a.* 

all reqItrM.t4 Of that staW,g, 
rcdre n e Nope~g1. tesecomftn, will S~af your 10edSate needs.  'Very ewyg yours, 

Iletri. UtilItY sales



Switchgear and 
Caic. mo. 7 -aZ- General Industrial 
Rev. /-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-650 
Separators - Micropourous Material 
Retainers - Fiberglass Mats 
Posts - See Below 
Post Seals - Floating O-Ring-Seal Nut 

Vents - Gould (GNB) "Pre-Vent" W 
Level Lines - High and Low - All Jar Faces 

Plate Dismensiemt Height Wit Thiknes 
Electrolyte - Height Above Plates - 2.75" (70 mm) win 12.s inn 
Sediment Space - 1.06" (27 mm) 38..M 317.mn .  

Specific Gravity - 1.215 @ 77'F (250C) N.....e Ma un . 2.n 
381.0 mm 31.Sm .46 mmn 

Inter-Cell Connectors - Lead Plated Copper 

Posts-600 A.H. to 1200 A.H. Two-1%" square. 1350 A.M. to 1950 A.H. Four-I" square. 2100 A.H. to 2550 A.H. Four-1%" square.  

PHYSICAL CHARACTERISTICS 

Col Type Flats Oerall Dimeaeas Authey Cad. mect Par Call 
Per 

Anthony Calcium Cel L W H Net Packed Net Packed Gal. Liters 
Weight Weight weight Weight 

NAX.800 NCX.600 9 7.38 in 14.50 in 22.13 in 173 Ib 185 Ib 177 lb 189 Ilb 6.0 25.1 
NAX400 NCX400 9 194.8 mm 382.8 mm 584.2 mm 79 kg 84 kg 80 kg 86 kg 

NAX-750 NCX-760 11 7.38 in 14.50 in 22.13 in 191 lb 203 Ib 195 Ib 207 lb 5.6 23.4 
NAX-750 NCX-750 11 194.8 mm 382. mm 584.2 mm 87 kg 92 kg 88 kg 94 kg 

7.38 in 14.50 in 22.13 in 209 Ib 221 lb 213 Ib 225 Ib 5.1 21.3 NAX400 NCX400 13 194.8 mm 382.8 mm 584.2 mm 95 kg 100 kg 97 kg 102 kg 

7.38 in 14.50 in 22.13 in 227 Ib 239 Ilb 231 Ib 243 lb 4.9 20S NAX-1050 NCX-1050 15 194.8 mm 382.8 mm 584.2 mm 103 kg 109 kg 105 kg 110 kg 9 

NAX1200 NCX-1200 17 7.38 in 14.50 in 22.13 in 245 Ib 257 Ib 249 Ib 261 Ilb .0 20 
NX10 C12 194.8 mm 382.8 mm 584.2 mm 111 kg 117 kg 113 kg 119 kg 5 

NAX-1350 NCX-1350 19 9.25 in 14.50 in 22.50 in 277 lb 289 Ib 282 Ib 294 Ib 6 
244.2 mm 382.8 mm 594.0 mm 126 kg 131 kg 128 kg 134 kg 

NAX-1500 NCX1500 C21- 9.25 in 14.50 in 22.50 in 296 Ib 308 Ib 301 Ib 313 Ilb 6.0 251 
NA-50 NX10 , 244.2 mmn 382.8 mm 594.0 mm 135 kg 140 kg 137 kg 142 kg 

11.38 in 14.50 in 22.50 in 342 Ib 380 Ib 348 Ib 366 Ib 8.0 33.5 NAX-1650 NCX-16!0 23 300.4 mm 382.8 mm 594.0 mm 155 kg 164 kg 158 kI 166 kg 

1138 in 14.50 in 22.50 in 357 Ib 375 Ib 364 Ib 382 Ib 7.6 31J NAX_1800 NCX-1800 25 300.4 mm 382.8 mm 594.0 mm 182 kg 170 kg 165 kg 174 kg 

11.38 in 14.50 In 22.0 in 373 Ib 391 Ib 380 Ib 398 Ilb 
NAX-1950 NCX-1950 27 300A mm 382.8 mm 594.0 mm 170 kg 178 kg 173 kg 181 kg 

14.56 in 14.50 in 22.50 in 439 Ib 457 Ib 448 Ib 464 Ib 11.5 48.1 NAX-2100 NCX-2100 29 384.4 mm 382.8 mm 594.0 mm 200 kg 208 kg 203 kg 211 kg 

14.56 In 14.50 in 22.50 In 454 Ib 472 lb 462 lb 480 Ib 
NAX-2250 NCX-2250 31 384A mm 382.8 mm 594.0 mm 206 kg 215 kg 210 kg 218 kg IU 456 

14.6In 14.60 in 22.50 in 471 Ib 489 Ib 479 Ib 487 Ib 
NAX-2400 NCX-2400 33 384.4 mm 382.8 mm 594.0 mm 214 kg 222 kg 218 kg 226 kg 

14.i6 in 14.50 in 22.50 in 488Ib SIb 4861ib 514 Ib 
NAX-2550 NCX-2550 35 384.4 mm 382.8 mm 594.0 mm 222 kg 230 kg 225 kg 234 kg



In cm-

STATIONARY BATTERY RACKS A 3 m 

FOR NAX/NCX CELLS 8 4.0 10.16 
C 21.00 53.34-: : --

2 TIER RACKSL 

CELL NO.0F RACK LENGTH WEIGHT 
TYPES CELLS PART NUMBER Ft-in cm lbs kg 

12 S09-074470 4'-0" 122 115 52 

NAX/NCX600 24 SO9-074478 8'.0" 244 201 91 

TO 58 S09-074500 19'-0" 579 469 213 

NAX/NCX-1200 60 S09-074502 20'-0" 610 481 219 
CIO \120* S09-074502 20'-O"ea 610 a 481 ea 219 ea 

12 S09074472 5'-0" 152 128 58 
NAX/NCX-1350 24 S09-074482 10'-0" 304 256 116 

TO 58* SO9-074488 13'-0 ea 396 6a 329 ea 150ea 

; . NAX/NCX-1500 60- S09-074488 13'-0" ea 396 e 329 ea 150 ea 

120t S09-074488 13'-0" ea 396 a 329 ea 150ea 
12 S09-074474 6'.0" 183 175 80 

a a: NAX/NCX-1650 24 S09-074486 12'-0" 366 314 143 

TO 58' S09074492 15'-O"ea 457 ea 389e 177 ea 

NAX/NCX-1950 60* S09-074492 15'-0" ea 457 ea 389 ea 177 a 

120t S09-074492 15'-0" ea 457 a 389 68 177.ea 
12 S09-074478 8'O" 244 201 71 

NAX/NCX-2100 24 S09-074494 16'.0" 488 398 181 
TO 58* S09-074500 19'-0" 579 ea 469ea 213 a 

NAX/NCX-2550 60' S09-074500 19'0" e 579e 469ea 213 a 
120t S09-074500 19'.0" ea 579 a 469 em 213 a 

* 2 Racks required. t = 4 Racks required.  

In cm 
A 23.50 59.69 A 

B 11.50 29.21 I C128.50 7139 

2 STEP RACKS 

CELL NO. OF RACK LENGTH WEIGHT 
TYPES CELLS PART NUMBER Ft-in cm lbs kg 

12 S09-074508 4'-0" 122 111 50 
NAX/NCX-600 24 S09-074516 8.0' 244 195 87 

TO 58 SO9-074538 19'4r 579 455 207 
NAX/NCX-1200 60 SOS-074540 20'4" 610 468 213 

120t S09-074540 20'.0" ea 610ea 468ea 213es 

12 S09-074510 5'.0" 152 124 56 
NAX/NCX-1350 24 S09-074520 10'-0" 304 248 113 

TO 580 809-074526 13'-0" sa 396 a 319 a 145 ea 
NAX/NCX-1500 o* S09-074526 13'-0" s 396a 319 e 145 a 

120t S08474526 13.0" ea 39668 319s 145 a 

12 S09-074512 6'-0" 183 168 76 
NAX/NCX-1650 24 S09-074524 12'-D" 366 304 138 

TO 58* S08-074530 15'4" a 457 6a 37468 170se 

NAX/NCX-1950 60* S09074530 15-0"'sa 457 em 374e 170 a 
120t S09-074530 15'0" es 457 a 3749e 170 e 

12 SOS-074516 810-" 244 195 89 
NAX/NCX-2100 24 S09-074532 16'4-" 488 388 176 

TO 58* SO9-074538 19'-0 579 ea 4556e 207,e 
NAX/NCX-2550 60 S09074538 19-0" s 579 ea 455 ma 207 em 

120t S09-074538 19'.0" ea 579 es 455ea 207 a 

**2 Racks required. t*4 Racks requield. NOTES: For Zone I sismic proection, add suffix - 333 to rack part number.  
For Zone 2 thru 4 wismic protection, add suffix - 666 to rack part number.  
Overall length and width for sesmic ecks may vary. Contact your local GNB representative.  

GNB lncporated, Industrial Stlery iovislon 
2010 Cabot Boulevard West. Langhome, Pa. 19047 
Telephone (215) 7502600 

TWX: GOULD LAMN: 510467-2056 

(r-P~r, A AM AlIM



AMPERE HOUR CAPACITIES 
77F (2!PC) 

Call Type Ampere Hour Capacities To 1.75 V.P.C. Ampere Hour Capacities To 1.81 V.P.C.  

Antimony Calcium 8hr 5hr 3hr 2 hr 1 hr 8 hr Shr 3 hr 2 hr 1 hr 

NAX600 NCX600 600 540 468 408 300 568 504 428 360 264 
NAX-750 NCX-750 750 675 585 510 375 710 630 535 450 330 
NAX-900 NCX-900 900 810 702 612 450 852 756 642 540 396 
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 918 675 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-1950 NCX-1950 1950 1755 1521 1326 975 1846 1638 1391 1170 858 
NAX-2100 NCX-2100 2100 1890 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 

Pro.No.  

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

Call Type 1 Min Rate Discharp Time In Hours 

Antimony Calcium In Amps .25 .50 1.0 2.0 3.0 4.0 5.0 6.0 7.0 8.0 

NAX-600 NCX-600 712 515 454 300 204 156 127 108 94 83 75 
NAX-750 NCX-750 880 686 561 375 255 195 158 135 117 104 93 
NAX900 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 **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 975 663 507 412 351 305 271 243 
NAX2100 NCX2100 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 
NAX2400 NCX2400 2560 1996 1633 1200 816 624 508 432 376 333 300 
NAX-2550 NCX-2550 2720 2121 1735 1275 867 663 539 459 399 354 318 

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



DISCHARGE CHARACTERISTICS 
AMPERES vs HOURS OF DISCHARGE TO 1.81 V.P.C. @ 77F (2!PC) 

Call Type 1 Min Rat Discharge Time In Hours 

I.timony Calcium In Amps .25 .50 1.0 2.0 3.0 4.0 5.0 6.0 7.0 &0 

NAX-600 NCX-600 555 I 380 340 264 184 144 112 104 88 80 68 
NAX-750 NCX-750 686 1 475 425 330 230 180 140 130 110 100 85 
NAX-900 NCX-900 19 814 570 510 396 276 216 168 156 132 120 102 
NAX-1050 NCX-1050 939 665 595 462 322 252 196 182 154 140 119 
NAX-1200 NCX-1200 4 1061 760 680 528 368 288 224 208 176 160 136 
NAX-1350 NCX-1350 1165 855 765 594 414 324 252 234 198 180 153 
NAX-1500 NCX-1500 ) 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 408- -98 - 49 442 374 340 289 

CaIc. No. 7? gfe- &2

Rev. Date 7 /I 
Page 2 

- - -2.00 
... INITIAL vOLTS .Z 

AVERAGE VOf07T 0 
TO 7 - 1.80 > 

-- DISCHARGE CHARACTERISTICS - 1.70 -J 
OF GNS TYPES: W 

NCX & NAX- 600 NCX & NAX-1650 - 1.60 
NCX & NAX- 750 NCX & NAX-1 800* 

-o------NCX & NAX- 900 NCX & NA3'-1950 
NCX & NAX-1050 NCX & NAX-2100 

240 -.----- NCX & NAX-1200 NCX & NAX-2250 

NCX & NAX-1350 NCX & NAX-2400 
220 NCX & NAX-1500 NCX & NAX-2550 

> 200 WITH FULLY CHARGED SPECIFIC 
GRAVITY OF 1.215 @ 770 F. (250C.) 

g180 01 TEST NO. T-6774
0 
L 160 

W 140 
(L 
U) 120 

= 100 
0 

80 

~40 ': 7ip 
20 .94 bob" ft-f4 

0 10 20 30 40 50 60 70 80 90 100 110 120 
AMPERES PER POSITIVE TC-1070118



Switchgear and GNB.N. General Industrial 
oe / Stationary 

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 

SPECIFICATIONS 
Container - Syrene - Acrylonitrile Plastic 
Cover - Butadiene Styrene 
Separators - Micropourous Material 
Retainers - Fiberglass Mats 2MAX/MCXI70 
Posts - Two - 1" (25.4 mm) Square 
Post Seals - Floating 0 - Ring-Seal Nut 
Vents - Gould (GNB) "Pre-Vent" Tm 
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 (250C) 
Inter-Cell Connectors - Lead Plated Copper 

Plate Dimensions Height Width Thickness 

11.56 in 9.19 in .320i 
293.7 mm 233.4 mm 8.13 m 

Nqawe~aI 115in 9.19 in .215 in 11.56 in 9.9i Negative Plat" 293.7 mm 233.4 mm 5.46 mm 

PHYSICAL CHARACTERISTICS 

Overall Elect.  
Cell Type Plates Dimensions - Antimony Calcium Per Call 

Per Net Packed Net Packed 
Antimony Calcium Cell L W H Weight Weight Weight Weight Gals Liters 

6.25 in 11.13 in 18.25 in 03MIbs 109 Ibs 106 libs 112 Ibs 
2-MAX170 2C158.7 mm 282.7 mm 463.5 mm 47 kg 49 kg 48 kg 51 kg 1.3 5.4 

6.25 in 11.13 in 18.25 in 124 Ibs 130 Ibs 126 Ibs 132 Ibs 
2-MAX-255 2-MCX-255 7 158.7 mm 282.7 mm 463.5 mm 56 kg 59 kg 57 kg 60 kg 1.2 5.0 

4.13 in 11.13 In 18.25 in 79 Ibs 83 Ibs 80 lbs 84 Ibs 
MAX-40 MCX-340 9 104.9 mm 282.7 mm 463.5 mm 36 kg 38 kg 36 kg 38 kg 1.6 6.7 

5.13 in 11.13 in 18.25 in 96 lbs 101 lbs 98 Ibs 103 Ilbs 
MAX-425 MCX.425 11 130.3 mm 282.7 mm 463.5 mm 44 kg 46 kg 44 kg 47kg 1.9 8.0 

'1 6.5 in 11.13 in 18.25 in 117 Ibs 123 Ibs 1191bs 125 1bs 
165.1 mm 282.7 mm 483.5 mm 53 kg 56 kg 54 kg 57 kg 27 11.3 

6.5 in 11.13 in 18.25 in 128 Ibs 134 Ibs 130 Ibs 136 Ibs 
165.1 mm 28.7nmm 463.5 mm 58 kg 61 kg 59 kg 62 kg 113 

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



In cm 
STATIONARY BATTERY RACKS A 31.75 80.65 

FOR MAX/MCX CELLS B 4.00 10.16 
C B.00 4L72 

2 TIER RACKS -L- c 

CELL NO. OF RACK LENGTH WEIGHT 
TYPES CELLS PART NUMBER Ft-In cm lbs Kg 

12 S09-078144 3'-0" 91 59 27 
2-MAX/MCX-170 24 S09-078146 4'40" 122 69 31 

58 S09-078156 9'4"1 274 135 61 

2-MAX/MCX-255 60 S09-078156 9-" 274 135 61 
120 S09-078172 17-0" 518 248 113 

12 S09-078144 3'40" 91 59 27 
24 S09078148 5-0" 152 77 _ 35 

MAX/MCX.340 58 S09-078162 12'0" 366 174 79 
60 S09078162 12'-0" 366 174 - 79 

12V S09-078162 12-0" sa 366ea 174ea 79ea 

12 S09-078144 3'4" 91 59 27 
24 S09078150 6'-0" 183 87 39 

MAX/MCX425 58 S09-078166 14'0" 427 208 96 
60 S09-078166 14'4" 427 208 96 

120* S09-078166 14'-0" s 427 a 208a 96 .  

12 SO9-078148 4'-0" 122 69 31 
MAX/MCX-510 24 809-078152 7-0" 213 115 52 

58 SO9-078172 17'.0" 518 248 113 
MAX/MCX.595 60 S09-078174 18-0" 548 263 120 

120* S09078174 180"a 548es 263 a 1201e 

*2 Rocks Required I8ICI Info In Ii 

A21.50 54.61A d ILJ Rev. A, Date-.-1 B T _64t.6l1 
*ae- B I11.50 IA211 10 11 

PageC 22.50 7.1 
2 ST EP RACKS mproo. . -- c 

CELL NOF LENGTH WEIGHT 
TYPES CELLS PART NUMBER Ft-in cm lbs Kg 

12 S09-078184 3'-0" 91 56 25 
2-MAX/MCX-170 24 809-078186 4'0" 122 67 30 

58 S09-078196 90" 274 131 60 
2-MAX/MCX-255 60 S09478196 90" 274 131 60 

120 S09078212 17'-0" 518 241 110 

12 809-078184 3'0" 91 56 25 
24 S09-078188 5'-0" 152 75 34 

MAX/MCX-340 58 S09-078202 12'-" 366 169 77 
60 SO9-078202 12'-0" 366 169 77 

120 S09-078202 12'0" o 366ea 169 e 77ea 

12 S09-078184 3'4" 91 56 25 
24 S09478190 6-4" 183 85 39 

MAX/MCX425 58 S09-078206 14-4" 427 203 92 
60 S09-078206 14'*0" 427 203 92 

121 809-078206 14'4" ea 427 a 203 a 92a 

12 S09-078186 4'- 122 67 30 
MAX/MCX-510 24 S09-078192 7'-4" 213 111 50 

58 S09-078212 17'4" 518 241 110 
MAX/MCX-595 60 S09-078214 18-4" 549 253 115 

120 S09-078214 18%0"n 549ea 253 ea 115a 

02 Racks Required NOTES: For Zone 1 seismic proection, 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.  

ONO Bneele Inc., Imbaal anery Divieon 
2060 Cabot Boulevard West, Lanome. Pa. 19047 
Telephone (215) 7524666 GN CABLE: GOULNATBAT, LANGHORNE, PA -TWX: GOULD LAHN.510467-2056 

GB-3538 5M 6/83
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AMPERE HOUR CAPACITIES 
77*F (25'C) 

Call Type Ampere Hour Capacities To 1.75 V.P.C. Ampere Hour Capacities To 1.81 V.P.C.  

Antimony Calcium 8 hr Shr 3 hr 2hr 1 hr 8hr shr 3br 2br 1 hr 

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 

MAX-425 MCX.425 -425 383 332 300 213 400 350 300 264 190 

MAX510 MCX-510 510 459 398 360 255 480 420 360 318 228 

MAX-595 MCX-595 595 536 464 420 298 560 490 420 372 266 

Re- 

DISCHARGE CHARACTERISTICS 

AMP RES vs HOURS OF DISCHARGE TO 1.75 V.P.C.0 77F (2FC) 

Cell Type 1 Mia RateDischarge Time In Hous 

Antimeny Calcium In Amps .25 .50 1.0 2.0 3.0 6.0 8.0 

2-MAX-170 2-MCX-170 234 168 133 85 57 44 30 21 

2-MAX.255 2-MCX-255 339 244 193 127 86 66 46 32 

MAX-340 MCX-340 448 322 255 170 115 88 61 42 

MAX-425 MCX425 550 396 313 213 143 110 76 53 

MAX-510 MCX.510 654 470 372 255 172 132 92 63 

MAX-695 MCX.595 756 544 430 298 201 154 107 74 

DISCHARGE CHARACTERISTICS 

AMPERES us HOURS OF DISCHARGETO 1.81 V.P.C.0 77F (2C) 

Cal Type 1 Min Rate Discharge Time In Hou 

Antimony Calcium In Amps .25 so 1.0 20 3.0 5.0 8.0 

2-MAX-170 2-MCX-170 173 126 102 76 53 40 28 20 

2-MAX-255 2-MCX.255 250 189 153 114 79 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.595 559 441 357 266 186 140 98 70 

NOTE: All ratings include voltage drop across intercell connections used in standard layouts.
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B Incorporated Industrial Battery Div ion 

2010 Cabot Blvd. West, Suite 1 
Langhorne, PA 19047 
Telephone (215) 750.2600 

MaaCh 23, 1987 7 A 

Cactaia Powe. 8 Light CompanU .  

P.O. Box 1551 
Mail Code OHS581 
Rategh, N.C. 27602 

Atnm John VN4cea.  

VeoA Ma. 94hcwat 

T66 Leette ZA In Aeatence. to out telephont convemsation on MuAdch 23, 
1987.  

The NCX-1050 battvuW ha4 aated 460t dix=Ut enuuet of 9270A at 
770F. The MCX*340 haA a Aated shot Caault aenute 06 3987A at 
770T. At 105F the AhoAt e!Andgt valuc "4 116% o the Aated vala at 
77eF.  

Ij you have any otheA quAtiona, pleats 6eel 6Aue to Contat me.  

Steve Vei 
Applicaion Engineeing 

SVadh 

a. ... e... . . .
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Project: P , fINS UN tir . Date: Page: 

Lowest Expected . Minimum 
Electrolyte Temp: "F , Cell Voltage: Ie S Cell Mfg Cell Type Sized By: 

(1) (2) (3) (4) (7) 
Required Section Size 

. Capacity at (3) + (6A) * Positive Plates 
T Min Rate or 

Change in Duration Time to End (6A) Amps/Pos (RT) (3)x (68)-Rated Amp Hrs 
Load Load of Period of Section . or 

. _Perio ((amperes) mperes) (minutes) (minutes) (68) K Factor (KT) Pos Values Neg Values 

Section I - First Period Only - If A2 is greater than Al, go to Section 2. ..  

I Al- -357.96T Al-0=$J.9t Mt I J T=M I* 1-12 .O 
~AI5 .~ .l- (M . Sec 1 Total j ZO S .  

Section 2- First Two Periods Only - If A3 is greater than A2. go to Section 3.  

I Al3 Al- o371.9MI TIM +M2_5 4 
2 1 A2=14 6.96 A2-AlL 1Th M2= 5Pi T=M2- 2 Total. -

. . . .Seec Sub Tot 
.. . .. 2 :Total.*** 

Section 3 - First Three Periods Only -. If A4 is greater than A3. go to Section 4.  

11 A I1 -0 ;3V* M I- J T-Mt*.M2+N3-40 . .
2- A1 A.i V!-2A Q4Mg= S9 TaM2+M3u S9 7.S .5, 
3 A3-191$(6 A3-A2 9-I 1M3= I kT=M3- 2._ -

.. urdcllsz 1See) Sub Tot g 
.. Amper Hour. T-erefo . e 3 . Total .  

... Fi . 3.  

Mlaximum Section Size I ) Random Section Size (9) 0' *-.Uncorrected Size*--: (us) (10 
-US I(I I I Aa2L... x Temp Corr (121 Design Marg ( 13) 1. o4. Aging Factor (14) 1.u *1(I) 4,5.  
W'hen the cell size (15) is greater th! tnadclize, the next larger cell is required.

Required cell size (16)---.  
* .(B) - Ampere Hours. Therefore cell (17). is required.  

Fig.3 
3 d49 . Cell Sizing Work Shep4 

-13 

*.7 N 1



TE : .6-4-87 *** SARGENT & LUNDY -- ELMS-DC VER 1.20 *** PAGE : 

ILITY : CAROLINA POWER & LIGHT PROJECT NO. 7998-0 
STATION : H.B. ROBINSON UNIT NO. 2 

BATTERY DATA 
--------------------------------------------------------------------

Location of battery ......... Aux Bldg Battery Room 

Battery name ................ Battery A 

Min electrolyte temp, F 67.  

Cell manufacturer ........... GOULD 

Cell type ..................... NCX/NAX (MODELS 600,750,...) 
Battery nominal volts ....... 125.0 

Battery minimum volts ....... 105.0 

Number of cells ... ......... 60 

Number of positive plates 7 

Design margin .................. 1.00 

Aging factor ................. 1.00 

Cat. No.7?t-A3 

. ~Rev, IDate b59 

Page 3? 2 O 
Proj. No. 7M- 0



:.6-4-57 *** SARGENT & LUNDY -- ELMS-DC VER 1.20 *+ PAGE * 2 

W.LITY : CAROLINA POWER & LIGHT PROJECT NO. 79SE-C.c 
!ATION : H.B. ROBINSON UNIT NO. 2O 

LOAD DATA 
--------------------------------------------------------------

+++ Reczrd number = 1 *+* 

Load name ........ ********... DIST PNL A CK<T 1 
Status (E,N, or M) .......... E (Existing. New, or Modified) Inrush current - amps ....... 16.000 
Inrush duration - sac .......  
Cont load current - amps **9.  
Time load starts - MM.ss ....  
Load duration - MM.ss ....... 60.00 
Source bus or panel .........  
System code ................. .  
Source of equipment data .... mcg C;g-gg R 2 
Drawing or other reference 
Revision .................... SHT t OF.  
Modification................. 

DT Cable number ......... .. flw'9 '' 

CHK GDDDATFE 

++ Record number = 2 **.  

Load name **.***.*....... DIST PNL A CKT 2 
Status (E,N, or M) ****..... E (Existing, New, or Modified) 
Inrush current - amps ***.... 29.400 
Inrush duration - sec ....... 1 
Cont load current - amps .... 3.360 
Time load starts - MM.ss .... .00 
Load duration - MM.ss ....... 60.00 
Source bus or panel...........  
System code .............. .  
Source of equipment data ....  
Drawing or other reference 
Revision ************** 

Modification ............ ...  
Cable number ..........  

+++ Record number 3 **.  

Load name ..** ***....... DIST PNL A CKT 3 Status(ENorM)........ E (Existing, New: or Mdified) 
Inrush current - amps ******* .000 
Inrush duration - sec ....... 0 
Cont load current - amps .... .140 
Time load starts - MM.ss .... .00 
Load duration - MM.ss ....... 60.00 
Source bus or panel ......... Ce.N6,7 .  
S s m code...................  
Source of equipment data .... , t 
Drawing or other reference ..  
Revision ... ;.........,,....Pae..  
Modification ....** .. ...... Pro. No." Ty r- 0 Cable number .................



TE :6-4-87 *** SARGENT & LUNDY -- ELMS-DC VER 1.20 *+* PAGE : 3 

ILITY : CAROLINA POWER & LIGHT PROJECT NO. 7989-O 
STATION : H.B. ROBINSON UNIT NO. 2 

LOAD DATA 
--------------------------------------------------------------------

*+* Record number = 4 *** 

Load name ................... DIST PNL A CKT 4 
Status (E,N, or M) ........... E (Existing, New, or Modified) 
Inrush current - amps ....... 20.000 
Inrush duration - sea .... 1 
Cont load current - amps 1.080 
Time load starts - MM.ss .... .00 
Load duration - MM.ss ....... 60.00 
Source bus or panel .........  
System code .................  
Source of equipment data ....  
Drawing or other reference 
Revision ....................  
Modification ..............  

Cable number ................  

*+* Record number = 5 *** 

Load name .................... DIST PNL A CKT 5 
Status (EN, or M) ........... E (Existing, New, or Modified) 
Inrush current - amps ....... .000 
Inrush duration - sec .... 0 
Cont load current - amps .... 115.000 
Time load starts - MM.ss .... .00 
Load duration - MM.ss ....... 60.00 
Source bus or panel .........  
System code .................  
Source of equipment data ....  
Drawing or other reference 
Revision ...... ..............  
Modification ................  
Cable number ................  

*** Record number = 6 *** 

Load name ................... DIST PNL A CKT 6 
Status (E,N, or M) .......... E (Existing, New, or Modified) 
Inrush current - amps ....... .000 
Inrush duration - sec ....... 0 
Cont load current - amps .... .000 
Time load starts - MM.ss .... .00 
Load duration - MM.ss ....... 60.00 
Source bus or panel ......... Cald NIL79t-E3 
System code .................  
Source of equipment data ...  
Drawing or other reference .. .Page 3' F 
Revision ....................  

Modification ................ Proj.No. 759'? -oa 
Cable number ................



TE 6-4-67 *** SARGENT & LUNDY -- ELMS-DC VER 1.20 *** PAGE : 4 

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

LOAD DATA 
--------------------------------------------------------------------

+++ Record number = 7 *** 

Load name ................... DIST PNL A CKT 7 
Status (E,N, or M) .......... E (Existing, New, or Modified) 
Inrush current - amps ....... .000 
Inrush duration - sec 0.......  
Cont load current - amps .... .140 
Time load starts - MM.ss .... .00 
Load duration - MM.ss ....... 60.00 
Source bus or panel .........  
System code .................  
Source of equipment data ....  
Drawing or other reference 
Revision ....................  
Modification ................  
Cable number ...............  

*** Record number = 8 +* 

Load name ................... DIST PNL A CKT 8 
Status (E,N, or M) .......... E .(Existing, New, or Modified) 
Inrush current - amps .000 
Inrush duration - sec .... 0 
Cont load current - amps .... 15.180 
Time load starts - MM.ss .... .02 
Load duration - MM.ss ........ .07 
Source bus or panel .........  
System code .................  
Source of equipment data ....  
Drawing or other reference 
Revision ....................  
Modification ................  
Cable number ................  

*** Record number = 9 +++ 

Load name ..................... DIST PNL A CKT 9 
Status (E,N, or M) ........... E (Existing, New, or Modified) 
Inrush current - amps ....... .000 
Inrush duration - sec ....... 0 
Cont load current - amps .... 50.000 
Time load starts - MM.ss .... .00 
Load duration - MM.ss ....... 60.00 
Source bus or panel ......... Cac.N6.79 T '
System code .................  
Source of equipment data ....  
Drawing or other reference .. Pagg # p  
Revision .....................  
Modification ................. ,8rol.N 798'*Od 
Cable number ................



TE : 6-4-87 +++ SARGENT & LUNDY -- ELMS-DC VER 1.20 *** PAGE : 5 

ILITY : CAROLINA POWER & LIGHT PROJECT NO. 7988-C 
STATION : H.B. ROBINSON UNIT NO. 2 

LOAD DATA 
--------------------------------------------------------------------

+++ Record number = 10 *++ 

Load name ................. DIST PNL A CKT 10 
Status (E,N, or M) ........... E (Existing, New, or Modified) 
Inrush current - amps ........ 4.000 
Inrush duration - sec ....... 1 
Cont load current - amps .... .120 
Time load starts - MM.ss .... .00 
Load duration - MM.ss ....... 60.00 
Source bus or panel ........  
System code .................  
Source of equipment data 
Drawing or other reference 
Revision ....................  
Modification .................  
Cable number ................  

* Record number = 11 *** 

Load name ............... DIST PNL A CKT 11 
Status (E,N, or M) ........... E (Existing, New, or Modified) 
Inrush current - amps ....... .000 
Inrush duration - sec .... 0 
Cont load current - amps 81.000 
Time load starts - MM.ss .... .00 
Load duration - MM.ss ........ 60.00 
Source bus or panel .........  
System code .................  
Source of equipment data ....  
Drawing or other reference 
Revision ....................  
Modification ................  
Cable number ................  

*** Record number = 12 +++ 

Load name ................... DIST PNL A CKT 12 
Status (E,N, or M) .......... E (Existing, New, or Modified) 
Inrush current - amps ....... .000 
Inrush duration - sec ....... O 
Cont load current - amps .180 
Time load starts - MM.ss .00 
Load duration - MM.ss ....... 60.00 
Source bus or panel ......... ac N ' 
System code ................. Rev, 
Source of equipment data ....  
Drawing or other reference Page Y/ tF 
Revision.... ................  
Modification .... ... .... .. _____o.___ 

Cable number..................



TE 6-4-87 *** SARGENT & LUNDY -- ELMS-DC VER 1.20 *** PAGE : 6 

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

LOAD DATA 
--------------------------------------------------------------------

**e Record number = 13 *** 

Load name ..................... DIST PNL A CKT 13 
Status (E,N, or M) .......... E (Existing, New, or Modified) 
Inrush current - amps ........ 2.000 
Inrush duration - sec ....... 1 
Cont load current - amps .... .960 
Time load starts - MM.ss .... .00 
Load duration - MM.ss ....... 60.00 
Source bus or panel .........  
System code .................  
Source of equipment data ....  
Drawing or other reference 
Revision ....................  
Modification ................  
Cable number ........  

*** Record number = 14 *** 

Load name ................... DIST PNL-A CKT 14 
Status (E,N, or M) ........... E (Existing, New, or Modified) 
Inrush current - amps ....... .000 
Inrush duration - sec ....... 0 
Cont load current - amps .... 1.160 
Time load starts - MM.ss .... .00 
Load duration - MM.ss ....... 60.00 
Source bus or panel .........  
System code .................  
Source of equipment data ....  
Drawing or other reference 
Revision ....................  
Modification ................  
Cable number ................  

*+* Record number = 15 *++ 

Load name ................... DIST PNL A CKT 15 
Status (E,N, or M) ........... E (Existing, New, or Modified) 
Inrush current - amps ....... .000 
Inrush duration - sec ....... 0 
Cont load current - amps .... .240 
Time load starts - MM.ss .... .00 
Load duration - MM.ss ....... 60.00 
Source bus or panel .........  
System code ............... ,.. Ro / DateS- a .  Source of equipment data ....  
Drawing or other reference .. 7g L' .  
Revision ....................  
Modification ................  
Cable number ................



TE :.6-4-87 *** SARGENT & LUNDY -- ELMS-DC VER 1.20 *** PAGE : 7 

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

LOAD DATA 
---------------------------- -----------------------------------------

*** Record number = 16 *** 

Load name ..................... DIST PNL A CKT 16 
Status (E,N, or M) .......... E (Existing, New, or Modified) 
Inrush current - amps ....... .000 
Inrush duration - sec ....... 0 
Cont load current - amps .... 18.120 
Time load starts - MM.ss .... .00 
Load duration - MM.ss ....... 60.00 
Source bus or panel .........  
System code .............  

Source of equipment data ....  
Drawing or other reference 
Revision ....................  
Modification .................  
Cable number ................  

*+* Record number = 17 *+* 

Load name ................... DIST PNL A CKT 17 
Status (E,N, or M) .......... E (Existing, New, or Modified) 
Inrush current - amps ......... .000 
Inrush duration - sec ....... 0 
Cont load current - amps .... .560 
Time load starts - MM.ss .... .00 
Load duration - MM.ss ....... 60.00 
Source.bus or panel .........  
System code .................  

Source of equipment data ....  
Drawing or other reference 
Revision ....................  
Modification ................  
Cable number ................  

*+* Record number = 18 *++ 

Load name ................... DIST PNL A CKT 16 
Status (E,N, or M) .......... E (Existing, New, or Modified) 
Inrush current - amps ....... .000 
Inrush duration - sec ....... 0 
Cont load current - amps .... 2.100 
Time load starts - MM.ss .... .00 
Load duration - MM.ss ....... 60.00 Cac.N6.  
Source bus or panel .........  
System code ............. *Re. Date  
Source of equipment data ....  
Drawing or other reference .. Page 3 oF S4 
Revision ...................  

Modification .. .......... ..  

C able number..................



6-4-57 SARGENT & LJNDY ELMS-DC VER 1.20 *** PAGE : 8 

LITY : CAROLINA POWER & LIGHT PROJECT NO. 7988-O 
;7ATION : H.S. ROSINSON UNIT NO. 2 

LOAD DATA 
--- ----------------- 

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

+++ Record number = 19 *++ 

Load name .................. DIST PNL A CKT 19 
Status (E,N, or M) .......... E (Existing, New, cr Medified) 
Inrush current - amps ....... .000 
Inrush duration - sea ....... 0 
Cont load current - amps .... 1.540 
Time load starts - MM.ss .... .00 
Load duration - MM..ss ....... 60.00.  
Souirce bus or panel .,....... CALC~jMf2_ Rz 
System code .. . ... .. .........  

Source of equipment data .... T 4.0F 
Drawing oricther reference .. . .  
Revision .......... . BDA 

Modification ...... CHK~~~DW3/~ 

*w+ Record number = 20 *** 

Load name .................... DIST PNL A CKT 20 
Status (EN, or M) ......... E (Existing, New, or Modified) 
Inrush current - amps ...... .000 
Inrush duration - se. ....... 0 
Cont load current - amps .... S. ) 
Time load starts - MM.ss .... .( 
Load duration - MM.ss ....... 60.00 
Source bus or panel ..........  
System code .........  
Source of equipment data ....  
Drawing or other reference 
Revision ........... ,...,,...  
Modification ......... ,....  
Cable number ...........  

*** Record number = 21 *** 

Load name ................... DIST PNL A CKT 21 
Status (E,N, or M) ....... . E (Existing, Ne , or Modified) .  
Inrush current - amps ....... .000 
Inrush duration - sec ....... 0 
Cvnt load current - amps .... .000 
Time load starts - MM.ss .... .00 
Load duration - MM.ss ....... 60.00 .  
Source bus or panel ......  
System code ....... Rev.  
Source of equipment data ....  
Drawing or other reference ..  
Revision ....................  

Modification ................  
Cable number ......... ......



DATE :.6-4-87 *** SARGENT & LUNDY -- ELMS-DC VER 1.20 *** PAGE : 9 

ILITY : CAROLINA POWER & LIGHT PROJECT NO. 7988-0 
Q ATION : H.B. ROBINSON UNIT NO. 2 

LOAD DATA 
---------------------------------------------------------------------

++* Record number = 22 ++* 

Load name ................... DIST PNL A CKT 22 
Status (EN, or M) ........... E (Existing, New, or Modified) 
Inrush current - amps ....... .000 
Inrush duration - sec ....... 0 
Cant load current - amps .... .280 
Time load starts - MM.ss .... .00 
Load duration - MM.ss ....... 60.00 
Source bus or panel .........  
System code .................  
Source of equipment data ....  
Drawing or other reference 
Revision ....................  
Modification ................  
Cable number ...........  

*+* Record number = 23 *** 

Load name .................... DIST PNL A CKT 23 
Status (E,N, or M) .......... E (Existing, New, or Modified) 
Inrush current - amps ....... .000 
Inrush duration - sec ....... 0 
Cant load current - amps .... .140 
Time load starts - MM.ss .... .00 
Load duration - MM.ss ....... 60.00 
Source bus or panel ...........  
System code ................  
Source of equipment data ....  
Drawing or other reference 
Revision ....................  
Modification .................  

Cable number .................  

*** Record number = 24 *** 

Load name .................... DIST PNL A CKT 24 
Status (E,N, or M) .......... E (Existing, New, or Modified) 
Inrush current - amps ....... .000 
Inrush duration - sec ....... 0 
Cant load current - amps .... 2.340 
Time load starts - MM.ss .... .00 
Load duration - MM.ss ....... 60.00 Calc.No.  
Source bus or panel .........  
System code ........ ......... Re. Dated6 .5S g 
Source of equipment data ....  
Drawing or other reference Or 5 
Revision ....................  
Modification ................  
Cable number .................



ATE : .6-4-87 +++ SARGENT & LUNDY -- ELMS-DC VER 1.20 *** PAGE : 10 

ILITY : CAROLINA POWER & LIGHT PROJECT NO. 79883-0 
STATION : H.B. ROBINSON UNIT NO. 2 

LOAD DATA 
--------------------------------------------------------------------

*+* Record number = 25 *++ 

Load name ................... DG START 
Status (EN, or M) .......... E (Existing, New, or Modified) 
Inrush current - amps ....... .000 
Inrush duration - sec ....... 0 
Cont load current - amps .... .000 
Time load starts - MM.ss .... .00 
Load duration - MM.ss ....... .00 
Source bus or panel .........  
System code .................  
Source of equipment data ....  
Drawing or other reference 
Revision ....................  
Modification ................  
Cable number ................  

++* Record number = 26 *+* 

Load name .................... DG BRKR CLOSING 
Status (E,N, or M) .......... E (Existing, New, or Modified) 
Inrush current - amps .000 
Inrush duration - sec .... 0 
Cont load current - amps 32.000 
Time load starts - MM.ss .... 59.10 
Load duration - MM.ss ........ .01 
Source bus or panel ..........  
System code .................  
Source of equipment data ....  
Drawing or other reference 
Revision ....................  
Modification ................  
Cable number ................  

Calc. No, 71 X 
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Wedringhouse caC. NO.;y 

Date r. gp 

Control Voltages and and ranges for electrically operated low any combination of make and break con
Operating Currents voltage breakers are measured at the mach. tacts desied 
Electrically operated air circuit breakers anism terminals for solenoid mechanisms Th u 
should be operated from reliable sources of given below: f icaracteitcs s 
control power. Standard control voltages 

Contacts can carry 15 amperscontin
Contral Voltagee uously 250 amperes for 3 seconds.  
Direct Current Alternating Current 
Standard TO Clw To Trip Standard To ClseT TTrip Interrupting Copaoit 
control control os Icm vokI Volta I Nlm u o Idutv Voltageo _______*____ Voltages ______ 

24 ......... 14 to 30) 115 96to125 t52o125 123D I Ampa an Ampm 48 ......... 28 to Go 230 1900to250 190 to 250 2500D 2Ampus. 1.7lAipm 
125 80 to 130 701o140 480 380 to 00 380to500 A 75Ampars 15Ampen 250 180 to 260 140to280 450 Ac 25 An2p8 05 Ampr.  
a) 24-volt tipping is not recormendedI 

Operating Currents Int can also be supplied to prevent 
Type No. Closing Current - Volt Tripping Current -Volt the operation of breaks under crIn conof at - c l--- itions. For example, two breakers may be ore -OW 125 250 230 460 U 2-- -0 1 6 Dc Dc An s De M Interlocked so that only one my be cosed 

-BB---3-20 -1 3 at a on time but both may be open at DB-15 3 2 10 3 onetim.Electric20okoutatachment 2.3 23 jl 2 1 1 . 2 or key interlocks are recommended to perD B-60 2,3 20 10 20 101 1 
D8-50 2.3 20 10 20 10 ' 2 15 .2 form these special functions. Key intsrlockcs 08-75 2,.3 22 18e 32 18 1 ~ .  
DB-00 on drawout switchg ae so designd and 05-10 23 3 18 32 I15 2 1 1 ~mounted that the intedocldng function will 
Control power for ac closing of low voltage power transformer. a 3 Ky transforme i not be defeated by Subtuon of e different 
breakers in metal-enclosed switchgear is used for all breake types and regardless of breaker in the cell Mechanical interlocks 
usually taken from the bus or line-side of the number of breakers. For tripping power are also available for non-drawout breakers.  
the breaker through current limiting fuses, only. a 250 vs control power transformer en 
or through standard fuses and current adequate for all breake ratings and regard- on the type DB breaker The lockout pro
limiting resistors. When it is necessary to le of the number of bmakem vents closing of the braker by holding the 

supplyTipin Current -oe Volts cnto 

suppy clsingpowe thrugh conrolbreaker linkage in the trip-free position. En
ergizing the lockout coil frees the linkage 
and permits closing the breker. Afterf the breaker is closed, de-energizng the lockout 

Other Attachmenft or is manually tripped or opened by the coil does not cause tripping. Standard coil Control Relays shunt trip device. Undervoltage tripping voltages are 48, 125 or 250 dc and 115 
j A control relay is normally supplied on each attachment. when supplied, can also oper- 230 or 460 aC.  

electrically operated type DB breaker. The ate an alarm.  
function of the control relay is to close and Moungig and Enelomures 
open the closing solenoid circuit of the Auxiliary Switches Mountings 
breaker during a closing oprtin so that Auiir wthcrut r vial n The type 08 circuit breakers are available 

Dhe Dy e De Amk n Arup Af s o 

the heavy closing current does not pas teyp Bbakringosof4r80. for dead front fixed mounting or for drawout 
through the control switch or other initiat- These switches are used to control indicat- mounting in individual enclosures or in ing depvice. ing lamps, shunt trip coil circuits or other metal enclosed switchger assemblis.  
When the control switch of the breaker is duties in automatic or manual control 
closed, it energizes the control relay. A schemwes. Enclosures 
contact from the relay completes the closing The switches are contained In molded ces. Breakes aplied in hazardous locations -i solenoid circuit. When the breaker is closed, A rotary design moving contact is used with with explosive allnosphew res otherwise the breaker closing mechanism mechanical a wiping action between contact surfaces. contaminated atmphers, should be pro
ly opens the relay contact which interrupts The contact faces are silverplated and are vied with proper enclosures to prevent ax
the closing current hold against each other by auxiliary sptng On and to maintain proper brea per 
Alarm Switches tension twhen they are engaged in the formance. Individual circuit breakerg of the 
It controre henallyclosed position. type DB can be supplied with enclosurcan a 

eltrcay pesratled tye DB breaker the atoanlam 

a fault or overload to ring an alarm of some Normally, the auxiliary switches hav alter- shown by the following table: 
type. Alarm switches are available on the nate make and break contact when the 
type 05 breaker that will close their contact breaker is in the open or cosed position.  
when the breaker is tripped by the series These can be changed, however, to give 
overcurrent device butwhich is mlchan- shu Twn llay switch ircul are avaut on the 
ically blocked from closing when the break-c lypo 08-0. 5 eon 100 m eea lded



Proposal Technical Data for 
4160 and 6900 Volt Switchgear, ConL.  
Byton Station - Units 1 and 2 
Braidwood Station - Units I and 2 

Name of Bidder: Westinghouse Electric Corporation 

(insert all data in these col an) 

7. CIRCUIT BREAKER DATA (On a 1200A 1200A 3000 A 1200 A 2000 A 
symmetrical basis): 250 MVA 350 WVA 350 MVA 500 MVA 500 MVA 

4.16kV 4.16 kV 4.16 kV 6.9 kV 6.9 kV 

7.1 Manufacturer................... West nghouse Wes i house West.  

7.2 Type.......................... 50DHP250 50DHP350 50DHP350 75DHP500 75DHP500 

7.3 Horizontal or vertical drawout. Horizontal Horizontal Horizontal Horizontal Horizontal 

7.4 Indicate the ANSI standard 
covering the circuit breaker 
rating......................... C37.06 C37.06 C37.06 C37.06 C37.06 

" 7.5 Nominal voltage class.......(V) 4,160 4,160 4,160 7,200 7,200 

7.6 Nominal 3-phase MVA class,(MVA) 250 350 350 500 500 

7.7 Rated maximum voltage.......(V) 4,760 4,760 4,760 8,250 8,250 I 

7.8 Rated voltage range factor..... 1.24 1.19 1.19 1.25 1.25 

7.9 Low frequency withstand....(kV) 19 19 19 36 36 [ 
7.10 Impulse withstand (BIL)....(kV) 60 60 60 95 95 

7.11 Rated continuous current....(A) 1200 1200 3000 1200 2000 

7.12 Rated short circuit current: 

a. At 4.16 kV.................(A) 33,200 46,900 46,900 N.A. N.A.  

b. At 4.76 kv.................(A) 29,000 41,000 41,000 N.A. N.A.  

.. .. .. .. ..... . ..



Proposal Technical Data for 
4160 and 6900 Vclt Switchgear. Cont.  
Byron Station - Units I and 2 
Braidwood Station - Units 1 and 2 

Name of Bidder: Westinghouse Electric Corporation 

CIRCUIT BREAKER DATA, Cont. (Insert all data inlbage col uas) 
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 4.1 kV 6.9 kV 6.9 kV 

c. At 6.9 kV..................(A) N.A. N.A. N.A. 39,500 39,500 

d. At 8.25 kV.................(A)l N.AN.A. N.A. 33,000 33,000 

7.13 Rated permissible tripping 
delay................(seconds) 2 2 2 2 2 

7.14 Maximum symmetrical inter
rupting capability..........(A) 36,000 49,000 49,000 41,000 41,000 

7.15 Close and latch capability..(A) 58,000 78,000 78,000 66,000 66,000 

7.16 Stored energy device (spring 
charging motor): 0 

a. Voltage range required......(V) 40-50 90-130 90-130 90-130 90-130 

b. Inrush current at nominal NJ 
operating volts dc..........(A) 35 28 30 30- 30 

c. Is spring recharged after 
trip or close?............... close close close close close 

d. Time required to recharge Ut q 
spring...............(cycles) 5 5 5 5 5 

IL



Proposal Technical Data for 
4160 and 6900 Volt Svitchgear. Cont.  
Byron Station - Units 1 and 2 
Braidwood Station - Units 1 and 2 

Name of Bidders Westinghouse Electric Corporation 

CIRCUIT BREAKER'DATA, Cont. (Insert all data,6-t ese col s) 
1200 A 1200 A 3000 A 1200 A 20 A 
250 NVA 350 HVA 350 HVA 500 MVA 500 MVA 
4.16 kV 4.16 kV 4.16 kV 6.9 k 6.9 kV 

7.17 Control circuit nominal 
operating volts dc: 

a. Closing control voltage 9 
range....... (V) 40-50 90-130 90-130 90-130 90-130 

b. Closing control current at 
normal voltage............(A) 7.8 4.2 4.2 4.2 4.2 [ w 

c. Tripping voltage range....(V) 28-60 70-140 70-140 70-140 70-140 F 

d. Tripping current at normal 
voltage...................(A) 7.8 4.2 4.2 4.2 4.2 \b 

7.18 Trip coil requirements: 

a. Voltage range required....(V) 28-60 70-140 70-140 70-140 70-140 
-- 

b. Trip coil current at nominal 
operating volts dc........(A) 7.8 4.2 4.2 4.2 4.2 

7.19 Time from energizing trip 
coil until: 4 r 

a. Main contacts part...(cycles) 2.5 2.5 2.5 2.5 2.5 

b. Circuit is interrupted at / 
1002 interrupting rating 

........ . ...... ... (cycles) 5.0 5.0 5.0 5.0 5.0 

c. Auxiliary switch "a" contacts 
open...... .........(cycles) 2.6 + .2 2.6 + .2 2.7 + .4 2.5 + .4 2.5 + .4 

-VJ



O Memorandum of Telephone Conversation BAUD S LUNIDY 

Date 6-5-87 Time 4:00 P.M.  
-iz 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 all 

lights on.and its logic (relays) energized. His reply was 5.OA 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. only three windows are being used. &L estimate a 

3.OA continuous current is very conservative.  

____ ____ ___ ____ ___ ____ ___ ____ ___ Rev.  

cc T. McCauley - 24 Page 
J. S. Mowbray - 24 . OF 
G. Olson - 24 Proj. No. y fco 

File 30P/ 

Signature Electrical Probct Engineer 
SL*F713 10/84-F3
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IR2. IRS. IRO.. IR07. IRO-. . OI-11 Relay Settings 
for Ground Fault Detetion IFT-42 Case) 

The instantaneous and time-overcurrent units 
Phass2 require setting, whereas the directional unit 

Pae3- r--Phasel does not.  

On both overcurrent units, the tap selected 
I0 is1 12 determines the minimum pickup or contact

closing current of the unit. Selective time dial 
9 7 15 13 1l) Directional Unit settings on the time-overcurrent unit can be 

Auto Transformer (Middle Unit) determined by referring to the time current 
e curves in the appropriate Instruction Leaflet.  

Instantaneous I. cs-I coil Operating Time 
Overcurrent Unit 3dctiona Unit 
(Upper Unit) D coIF11otr nt Operating time of the CS-i auxiliary switch is 

Saturting ~ ~ 4 1...- ... approximately 5 milliseconds.  
Stranre - , r Ics-i Coll Resistance (Ohms) 

Trasfome -lp-Auxiliary Switch 1165 ohms for 2448/125250 volt relays ex
D cept the 24 volt IRV which has a 110 ohm coil.  

h ht~) a D Fr I Direcional Unit 
(Middle Cylinder Unit) 

Indicatingtin it 
(Contactor SwitchU Switch 

(Left) 

nor SwtchteT 

Figure9 Ii 2- 185AD96 iSub. 2) 

Cale. No, 7? 6 
;m7~ I Date~58 

Page '5-' 

Relay SettingsO Th istntneusan tmeovrcrrntunt 
requreettngwheesthedretoalui



DESIGN VERIFICATION RECORD, 

I. Instructions to Verification Personnel 

Plant: L .. TAR No.: Project: File No.: R-059'es 
Design Documents: -es .3 aY, A C. ZA.T7rtJ Mco tea 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: 

. Design Review 
Alternate or Simplified Calculations RW-Q 
Qualification Testing FP-Q 

Non-Q 

Special Instructions: 

DPE Date 

II. Verification Documentation: 

Method Used: 

_ Design Review (Attach any documentation) 
Alternate or Simplified Calculations (Attach calculations) 
Qualification Testing 

Design Document Acceptable: Yes / No 

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

Verification Check Completed By (Signature): 5 
Date 

Acknowledgement of Verificationgf,47 / z4. a tes -08 
D Date 

III. Resolution of Comments 

Comments Resolved (See Reverse Side): 

Responsible Engineer Date 

Action taken makes Design Document Acceptable 

Discipline Date Verifier Date 
Project Engineer



& Cor. Acpt. lesolve 
o. YIN Comment Resolution Initial/Date
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PORM NO. 78055 REV. 10185 

Computed by: Date: Calculation ID: 
CAROLINA POWER & LIGHT COMPANT 7988-E4 

d. ' g D i: Ps.i of i Rev. 3 

CALCULATION SEEE Tar / PID No.: File: 

Project Title: 

Calculation Title: DC VOLTAGE PROFILE 

Status: Prelim. Final 0 Void Q 

LIST OF EFFECTIVE PAGES 

PAGE REVISION 

1 . 3 

2 3.  

3 3 

4 3 

5 2 

6 2 

Attach. 1 3 
Sh. 1 of 1 

Attach. 2 3 
Sh. 1 of 1



FORM NO. 78055 REV. 10/85 

C uted by: Date: Calculation Z: 
-- CAROLINA POWER & LIGT CMPAN7Y 

ked y: Date:988-E4 
PS* 1 of 6 Rev. 3 

CALCULATION SEEET Tar / PID No.:-. File: 

Project Title: 

Caleulation Title: DC VOLTAGE PROFILE 

Status: Prelim. 3 Final 0 3 Void 03 

I. PURPOSE 

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

II. SUMMARY OF RESULTS 

Minimum battery voltage during the one hour duty cycle is as follows: 

Battery A - 109.2 Volts at t * 60 Min.  

Battery B - 106.8 Volts at t - 60 Min.  

III. REFERENCES 

A. Gould battery characteristic curves 

1. TC - 107011B (battery A, NCX-1050) (Attachment 1) 

2. TC - 107249 (battery B, MC-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 Stations and 
Substations



FORM NO. 78055 REV. 10/85 

oaputed by: Date: Calculation D: 
CA.OLEIR POWER & LIGHT COMEANT 7988-E4 

Av5 D Pg. 2 of 6 Rev. 3 
CALCULATION SEEE Tar / PID No.: File: 

Project Title: 

Calculation Title: DC VOLTAGE PROFILE

Status: Prelim. 3 Final (3 Void C 

IV. BASES AND ASSUMPTIONS 

A. Minimtn battery temperature will be 67'F. Therefore, a temperature correction 
factor of 1.06 will be applied per Reference D.  

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

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). Tor 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.



FORM NO. 78055 REV. 10/85 

uted by: Date:- Cal-- - tion : 
CAROLINA POWER & LIGT COMPANY 7988-E4 

ec 4 y*- ae 
PS. 3 of 6 Rev. 3 

Tar / PID No.: 

Project Title: 

Calculation Title: DC VOLTAGE PROFILE 

Status: Prelim. V Final -( Void 

V. ANALYSIS 

A. Battery A Gould NCX-1050 
7 positive plates 
60 cells 

1. Corrected Duty Cycle 

TIME AMPS TEMPERATURE. 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.1.  

TIME CORR. AMP CUMM. AMPS/ AH/ VOLTS BATT.  
. AMPS HOURS AR 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 1.24 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



PORM NO. 78055 REV. 10/as 

Computed by: Date: - Calculation I: 
. j CAROLIMA POWER & LIGHT COMPANY Cacuato 

C e d 
PS. 4 of 6 Rev. 3 

Tar/ PID No.: CALCULATION SEET File: 

Project Title: 

Calculation Title:- VOLTAG PROF 

status: Prelim. Final void 3 

V. ANALYSIS 

A. Battery B Gould MCX-340 
4 positive plates 
60 cells 

1. Corrected Duty Cycle 

TIME AMPS TEMPERATURE AGING DESIGN CORRECTED x x AGNAx 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 Terminal Voltage 

Voltages determined from Reference A.2.  

TIM CORR. AMP CUMK. AMPS/ AE/ VOLTS BATT.  
AMPS HOURS AR POS PL POS PL PER VOLTS 

(MIN.) 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 34.43 1.09 1.925 115.5 

59 137.73 133.14 137.49 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 44.23 35.11 1.78 106.8
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Tar /PID No.: CACLTO UTFile:j 

Project Title: 

Calculation Title: Minimum Inverter Voltage Verification 

Status: Prelim. 3 Final * Void (3 
. ....mm...  

I. PURPOSE 

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 inverter terminals is 105 volts.  

II. SUMMARY OF RESULTS 

During the battery duty cycle, the minimum voltages 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 MINIMUM MINIMUM 
ALLOWABLE VOLTAGE BATTERY VOLTAGE 

A 106.415 109.2 

B 105.969 106.8 
C 106.380 109.2
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Tar/PIO No.: CALCULATION SHET File: 

Project Title: 

Calculation Title: Minimum Inverter Voltage Verification 

Status: Prelim. 3 Final ( Void 

III. REFERENCES 

A. Okonite Bulletin EEB-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. 4 

C. Calculation 7988-E3, 125V dc Battery Load Profile A, Rev. 3 
D. Calculation 7988-E4, 125V dc Voltage 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 

A. Original plant cables for RNP were rated for a.maximum temperature 
of 75 C. For conservatism in this calculation, 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 1000 feet 

#2 AWG 0.211 per 1000 feet 

B. Cable lengths shown on sketches are based on field inspection of 
installed 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.  

E. Inverter currents are taken from References B and C.  
F. Minimum voltages at battery terminals were obtained from 

Reference D.
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File:
Project Title: 
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Status: Prelim. 3 Final * Void 

V. ANALYSIS 

A. Battery A 

Battery A 

4-1/C 500 MCM,20' 
(1) ~ 393.76A 

125V dc MCC-A 

Internal connection 

125V dc Distribution Panel A 

2-1/C #2, 35' 2-1/C #2, 55' 

(2) (381A 50) 

Inv. Inv.  
A C 

INVERTER A 
A B C D E F 

CABLE CABLE CABLE TOTAL CURRENT VOLTAGE 
RES. LENGTH RES. DROP 

ONE-WAY (ft) (V) 
- ____ (fl/103 ft) (ft.) XBXC) (A) DX E

(1) 0.0278/2* 20 5.56 X 10 393.76 0.219 

(2) 0.211 35 0.01477 81. 1.196 

TOTAL DROP 1.415 

* parallel 500 MCM's 
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C ured by: Date:C 
S. .CAROLINA POWER & LIGHT COMPANY Calculation ID: 

7988-E5 
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I / 3 . 4 of 6 Rev. 3 
Tar / PID No.: CALCULATION SUEET P.Ole: 

File: 
Poject Title: 

Calculation Title: Minimum Inverter Voltage Verification 

Status: Prelim. 3 Fina 1 Void 

INVERTER C 

A.B C D E 
CABLE CABLE CABLE TOTAL CURRENT VOLTAGE 

RES. LENGTH RES. DROP 

3 ONE-WAY (ft) (V) 
(M1/10 ft (ft.) .[2 x B X C] (A) [DX E] 

(1) 0.0278/29 20 5.56 X 10 393.76 0.219 

(3) 0.211 55 0.0232 50. 1.161 

TOTAL DROP 1.380 

* parallel 500 MCM's
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Project Title: 

Calculation Title: Minimu Inverter Voltage Verification 

Status: Prelim. 13 Final (g Void 

B. Battery B 

------ _ Battery B 

4-1/C 500 MCZ, 20' 
(1) 223.59A 

125V dc MCC B 

50A1 2-1/C #2, 40' 

(2) 

Inv.  
B 

INVERTER B 

A B C D . E F 

CABLE CABLE CABLE TOTAL CURRENT VOLTAGE 
RES. LENGTH RES. DROP 

ONE-WAY (n) (V) 
(11/10 ft) (ft.) [2 X B X C] (A) [D X E] 

(1) 0.0278/2* 20 5.56 X 10 223.59 0.125 

(2)- 0.211 40 0.0169 50. 0.844 

TOTAL DROP 0.969 

* parallel 500 MCM's
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Project Title: 

Calculation Title: Minimu= Inverter Voltage Verification 

Status: Prelim. 3 Final G Void Q 

C. Minimum required battery voltages 

A B C D E 

INVERTER MIN. REQ'D. VOLTAGE MIN. REQ'D. MINIMUM 
VOLTAGE DROP BATT. VOLT. BATTERY 

(V) VOLTAGE 
(V) (V) [B + C] (V)* 

A 105 1.415 106.415 109.2 

B 105 0.969 105.969 106.8 

C 105 1.380 106.380 109.2 

* From Reference D.
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