Commonwealth Edison
Byron Nuclear Station

4450 North German Church Road
Byron, lllinois 61010

August 5, 1988

Mr. Thomas E. Mu:ley

Director of Nuclear Reactor Regulation
U.S. Nuclear Regulatory Commission
Mail Station P1-137

Wathington, D.C. 20555

Dear Mr. Murley:
Subject: Byron Station Units 1 and 2
Loss of Offsite Power - Request
for Additional Information
Reference: June 27, 1988 Letter From L. Olshan to H. Bliss
The referenced letter requested additional information concerning the
design of the electrical distribution system at Byron Station. The attachment
to this letter provides the requested information.
Sincerely yours,

TN Tt

F. G. Lentine
PWR Licensing Supervisor

Attachment

cc: Byron Resident Inspector
L. N. Olshan - NRR

(09472z/11)
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8yron/Braidwood Units | § 2
NRC Letter Dated June ¢7, 1988
Loss of Offsite Power FoTYowup Request for Additional Information

The enclosure in the subject NRC letter states that "both units normally
operate from thefr unit auxiliary transformers. One of two offsite sources
feeding through each unit's SAT s2rves as the norma) immediate access feed to
the ESF divisions of that unit; each unit's SAT then can provide the second
source of power for the other unit through its ESF buses by operator action
(delayed access).”

The above NRC statement indicates a misunderstanding of the Byron/Braidwood
Auxiliary Power System configuration and design (e.g., the Class 1f buses do
not normally operate from the unit auxiliary transformers but from the system
duxiliary transformers), Therefore, in the interest of clarifying the
Byron/Braidwood design prior to addressing the concerns raised by the NRC, we
are first providing a brief description of the 4160V Class 1f Auxiliary Power
System followed by the requested information regarding the ratings of the
Class 1E 4150V buses and main breakers.

1. Desceiption of 4160v Class 1E Auxiliary Power Systen

Figure 1 1s a simplified single line diagram of the 4160V Auxiliary Power
System installed at Byron/Braidwood Stations, Units 1 & 2. There 1§ no
provision for feeding a Class 1E 4160V bus from a Unit Auxiliary
Transformer (UAT), The controls for the tie breakers betwesn the Class
1E and non-Class 1€ buras (i.e,, breakers 1411, 1421, 2411, and 2421 i+
Figure 1) are interlocked so that they may be manually closed (to provide
diesel-generator power to selected non-1E loads) only when (a) the UAT
and SAT breakers of the non-1f bus are open, and (b) the Class 1€ bus
unit cross-tie breakers are open (e.g., breakers 1431, 1432, and 1414,
must 211 be open in order to close Breaker 1411),

In each case, power is supplied to the 4160V Class 1f bus efther
(normally) by the associated System Auxiliary Transformer (SAT) of the
unit, by 2utomatic transfer to the diesel-generator upon loss of the SAT,
or by manual transfer to the second source of offsite power (1.e., the
associated SAT of the other unit) through the 4160y Class 1€ switchgear
-ross-tie breakers,

Sach pair of SATs is sized to provide the tota) auxiliary power for gne
unit, plus the Class 1€ auxiliary power for the other unit, In addition,
each of the twe SATs is available (through the 4160V Zlass 1f switchgear
cross-tie breakers) to all safety-related loads of one division for both
units and, therefore, serves as the second source of offsite power to the
other unit,

The Byron and Braidwood Class 1f Auxiliary Power System design meets the
requirements of Genera) Design Criterion 17,
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4160V Switchqear Bus and Breaker Ratings

T™he continuous current rating of each 4160V switchoear bus/br2aker is
1200 amperes. This rating is sufficient to carry the total coincidental
load imposed on that bus by one unit in a normal full load operating
mode, plus the total coincidental Class 1E 1cad fmposed on that bus by
the other unit in a normai, accident or safe shutdown mode,

The worst case Load Condition for the srenmario described in the NRC
letter would be represented by a Loss of Coolant Accident (LOCA) on

Unit 1 (Bus 141) and a "Winter" Full Load Condition on Unit 2 (Bus 241)
at Byron Station, Based on the Byron Station Electrical Load Monitoring
System (ELMS), the following is the Load Suemary for this Load Condition
(reference Figure 2, Pages 1, 2, and 3):

A. 4160V Switchgear Bus 141 - Condition #5 (LOCA)

Ful) Load
Maximum Current
Equipment No. Load Description Brake HP or kYA PF (%) Eff, (%) (Amperes)
1SX01PA-M Essential Service 1143 HP 90.0 95.0 138A
Water Pump 1A
1S101PA Safety Injection 405 HP 93.0 93.0 48A
Pump 1A
1CVOLPA Centrifugal Charging 660 HP 82.0 94.0 79A
oo 1A
(CsO1PA- Containment Spray 507 WP 93.0 93.0 61A
Pump 1A
1AFO1PA-M Auxiliary Feedwater 1165 WP 89.0 94.0 1444
Pump 1A
OVADICA Auxiliary Building 291 WP 85.0 %4.0 38A

Ventilation System
Supply Fan QA

IRHO1PA Resfdual Heat Remova) 400 HP 42.0 85.0 53A
Pump 1A
1CCO1PA Component 14n 390 Wp
= ixo g 92.0 93.0 47A
OVAQ2CA Auxiliary Building 429 HP 92.0 92.0 52A

Ventilation System
Euhaveds Fan 0OA
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A. 4160V Switchgear Bus 141 - Condftion #5 (LOCA) (continued)

Nax {mum

Full Load
Current
Equipment No. Load Description  Brake HP or kVA PF (%) Eff, (%) (Amperes)

(W@OLCA Control Room 345 NP 89.0 94.0
Refrigeration Unit QA

e 480V Bus 131X 752 kVA . .o

. 480V Bus 1312 431 kYA .- .-

Total Amperes =

B, 4160V Switchgear Bus 241 « Condition #3 (Full Load Winter)

43A

104A

S04
867A

Full Load
Current

Equipment No, Load Description Brake HP or kVA PF (%) Eff. (%) (Amperes)

OvADICC Auxiliary Building 291 HP 85.0 94.0
Ventilation System
Supply Fan OC
2CCO1PA Component Cooling 390 NP $2.0 93.0
Pump 2A
OvVA2CC Auxiliary Building 429 WP 92.0 92.0

Ventilation System
Exhaust Fan OC

.- 480V Bus 231X 548 kvA . ..
oo 480V Bus 2312 338 kVA .- ..

Total Amperes =

38A

47A
52A
T6A

47A
260A

Based on the above, the maximum continuous load that will be seen by the 4160V

Class 1€ switchgear (Bus 241) and main breaker (2412) under this operating

condition is B67A + 260A = 1,12/ amperes. This is below the switchgear bus

and breaker continuous current rating of 1200A, Therefore, "each f

F bus and

the breaker feeding to the ESF bus from the startup transformer are also rated

to carry the auxtlfary loads of one unit and the ESF loads of the other

units, *

NE1/18AB-EP622
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IER 295 ; 8- 5-88;11:47 AM: 312 294 3960 9 23454412270 ; #11
11:34 CECO-NUCLEAR LICENSING 294 3774 ND, S87 F211-913
P . 3 T S e 2 :
y BT iectrical Coad Momitorirg Syetea Ver L
Date 1 11-23-86 Sargent § Lundy Engineers Page : 33
Chigage, I1L. Initials PO
Fe44t  Load Sumsdry by Bus #eeee Bus tase 1 BUS 141
Uility + Commormealth Edison Codpany mg No. 3 7331 Rated Voltage | A160.0 volts
Station : Byron Unit 1+ | Source 1 2, SWITOHYVARD
Load Rated  Max. Design hp/ki/kVA for Condition*
or Bus b/ 0 BF LRC Speed SCTC
No. H Equip. No./ Load Nese or Bus Name H ) [ | P 3 4 51 (3) (x) (%) N (sec)
3 10601KA DIESEL GENEPATOR (A 25000 .0 .0 .0 0 1.0 80,0 97.0 186 &0 00
Status 1 € Load type | Gererator K K K K Kl [ #it Safety - Related 44
9 ISI0IPA-M  ESS SERV WTR  SUW 1k 1250.6 11430 0 0 ,0 J1410 90,0 WO IO W 000
States 1 €  Load type & Induction ~ W P L2 + 4 4 Safety - Related 44 |
& 15101 SFETY INECTION 1R 00,0 4050 0 .0 0 4050 93.0 33.0 68,0 3800 « 00K
Btatas ¢ E  Load type : Induction v 5 + » -+ 23 w4+ Safety - Related #9
Al 1CV01PR CENTRIAGAL CRRSING U 60,0 8800 0 0 0 660,0 3.0 94,0 635.0 180 00K
States 1 € Load type : Induction » e 2 g L 2 g + s Safety - Related H4
2 1CSomM CONTAIMENT MY PP 80,0 0.0 .0 .0 0 57,0 93.0 93.0 580.0 1800 &KX
States 1 E  Load type : Induction 2 3 s 4 -+ W 2 Y ¥ ¢4 Safety - Relates e
Al IFOIPR- A FLED WATER PP 1280.0  1185.0 N .0 L0 1165.0 83,0 94.0 532.0 e « Q00K
States 1 £ Load type 1 Induction w w W W W H soe Safety = Related w4
M OO A RDG voAT  3YS APRLY 0.0 2.0 91,0 29,0 1.0 281.0 50 9.0 5880 1M + OO0
Status 1 € Load type 1 Induction L3 + + + 1Y WP e Safety - Related #94
AS RO RESIDUA HEAT IRV, PUP 00,0 0.0 0 .0 0 40,0 .0 350 60 IMX + 000
States 1 B Load ty,* 1 Lduction W W 2 W w L d t4d Safety - Related ¢4
1000174 COPONENT COOLING PN 4500  390,0 3%0.,0 90,0 J%0.0 3900 9.0 930 573.0 80 .O0O
States 1 £ Load type ! Induction » W w w L w  Safety - Belated e
A7 VAR AT BDG VENT SYS EXM Fan 5000 29,0 AN9.0 49,0 4S50 480 %R0 R.070L0 (200 . 000
States 1 £ Load type 1 Induction w 2 + -+ + + 4 Sufety - Relateo #oe
A3 OMOICR CONTROL ROON  RFRIG UNIT 2210 3AS.0 3450 5.0 W80 M50 89,0 94.0 580.0 3600 .40
States 3 £ Load Sype ! Induction ® P + + + + s+t Safety - Related #oe
21 Bus nase 1 BUS 1311 1S, 6, 863 T TR
Comrwrtion rating ¢ 1000.0 W e KA kR KA (]
30 Bus mase 1 BB 1311 A2 X 4. B WA
Comraction rating 0.0 oW (33 ] WR A o

Total bl ingut 1 66AS. 2082 B3\, 2 6250,

*See page 3 of 3 for explanation of losA conditions,
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CECO-NUCLEAR LICENSING 294 3974 NO, 587 FR12-813
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: AC Blestricel Loag Fonitoring System ver .29
/ Dete | Ba-ps-g7 Sargent } Ludy Engineers ot R
M Losd Sumary by Bus  seend
Bus Naze ; WS 24y
Cility : Commorwealth B2iscm Coxpany Proj. Mo. 1 42%e-64 Rated Voltage :  4/60.9 volts
Station : ByROY Unit ¢ 2 Source @ 2, SNITOMYVARD
Laad Rated  Max, Design hp/ki/kl for Corcition*
or b Mo/ i P BF LR Speed 9
e = Equip. b.llwl.wlu'h“ L] R 4 2 3 4 31 (®m (£ (3 BN )
85 20604 DIESEL SenEmaToR 20 VN N J N N ) N ] LE 8.0 9.0 106 oM . oy
Mt 1 F Load type : Gerergtor K Ki K L Xl K e Rafety - Melated 4
8 /I £ss gwy NTR P 22 125.0 11420 N ) N A LIALY W0 BT % N ]
Btates 1 € Load tyoe : Induction < % LY 3 ® *
& B SFETY INJECTION Pue 20 LU BT N ] N NS 900 S10 69 2 N L
Status 1 £ Loue type 1 Induction -~ W Y 4 w <
88 2veix CORIFGR. ORaEING e N0 e N ) N W60 %R0 0650 3N e
Status 1 € Load type ; Indection W + W + L 3 w e Bafety - Related w0
8 AN covmanesT SRy e M. W N ] N AR 0 1030 1am N
Status 1 B Lo tyow ¢ Induction o + RS Y > P e Safety - Related o4
EL - C T S Bl 1283 1% N ] N 010870 890 s L BN ]
Status 1 £ Load type : Induction » 3 W » W w e Safaty - Ralated e
N v RUY BLDE EXT §YS Ly e 20 LY B0 20 9L 450 %40 580 1L N
States 1 F Lo type : Induction <z H + » * < T Bafety - Relateg #es

R »ax RESIDUAL HE0T OWL P9 4.9 TN N ] N AR R B 1w .
States 1 E Loud type : Induction < » 53 ® L 2 L 4
0 200 COSPONENT COOLING LW 0 N0 ™ N2 MY 5.0 339 5790 1288 .
Status 1 £ Loug tyoe ! Induction £ Y + Ry ® o w B Safety - Ralateg oee
W ey AT BLDS VENT 55 EX¥ Fn sag. o IR 50 e e s .0 7050 129 .eees
s i E Lo byom : Induction ® % » +» w» » e Sarety - Reloted M
2 Bos e s g au L B4 M w ss
ion rating : (000 o A R [ ks ()
B A rase o ms an . ®»® m o owm
fomrating :  70.3 4 WM M oW

f

bulmwn: M6 M L LTS

3 for @xplanation of load ¢onditions,
Aok
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* - Explanation of Load Conditions Used on EIMS

load Conditior
Lcad Condition
Load Condition
load Condition

load Condition

1 = Connectad Continuous Load

2

3
B
5

Full Load (Summer)
Full load (Winter)
Start Up

LOCA

#13




