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| __

..' 4450 North German Church RoadV
.

Byron, Illinois 610to

August 5, 1988

Mr. Thomas E. Mutley
Director of Nuclear Reactor Regulation
U.S. Nuclear Regulatory Cournission
Mail Station PI-137
Washington, 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. ,

1

Sincerely yours,

F. G. Lentine
PWR Licensing Supervisor

Attachment

ec: Byron Resident Inspector
L. N. Olshan - NRR .
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ATTACHMENT *A",

Byron /Braidwood Units 1 & 2
NRC Let~ter Dated June 27,1988

Loss of Offsite_ Power FoHowup Request _ for Additional Information
d

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

The above NRC statement indicates a misunderstanding of the Byron /Braidwood
Auxiliary Power System configuration and design (e.g., the Class IE buses do
not normally operate from the unit auxiliary transformers but from the system ,

_auxiliary transformers). Therefore,;in the interest of clarifying the, ''o-

Byron /Braidwood design prior to addressing the concerns raised by the NRCM P "'

are first providing a brief ' description of the 4160V Class 1E Auxiliary Power
System followed by the requested information regarding the ratings of the
Class IE 4160V buses and main breakers.

1. Descrioti_on_ of _41_60V Class IE Auxiliary Power System

Figure 1 is a simplified single line diagram of the 4160V Auxiliary Power
Systea installed at Byron /Braidwood Stations Units 1 & 2. There is no
provision for feeding a Class IE 4160V bus from a Unit Auxiliary
Trans former (VAT). The controls for the tie breakers between the Class
1E and non-Class 1E bures (i.e., breakers 1411,1421, 2411, and 2421;i4 " . .
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 VAT r m
and SAT breakers of the non-1E bus are open, and (b) the class 1E bus
unit cross-tie breakers are open (e.g., breakers 1431,1432,and1414,h'
must all be open in order to close Breaker 1411).

In each case, power is rupplied to the 4160V Class 1E bus either
(normally) by the associated System Auxiliary Transformer (SAT) of the
unit, by automatic transfer to the diesel-generator upon loss of the SAT,
or by manual transfer to the second source of offsita power (i.e., the
associated SAT of the other unit) through the 4160V Class IE switchgear
cross-tie breakers.

Each pair of SATs is sized to provide the total auxiliary power for;ong
unit, plus the Class 1E auxiliary p(ower for the other unit.In addition,;
each of the twc SATs is available through the 4160V Class IE switchgearS
cross tie breakers) to all safety-related loads of one division for both' O
units and, therefore, serves as the second source of offsite power to' theh 'other unit. " ~

The Byron and Braidwood Class 11 Auxiliary Power System design meets the
requirements of General Design criterion 17,
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2. a160V $witchgear Bus and._ Breaker Ratings

The continuous current rating of each 4160V switchgear bus / breaker 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 lo3d imposed on that bus by
the other unit in a normal, accident or safe shutdown mode.

The worst case Load Condition for the sunario 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 Syron Station. Based on the Byron Station Electrical Load Monitoring
System (ELMS), the following is the load Surmary for this load Condition ,

(reference Figure 2, Pages 1, 2, and 3): |
|
It . ,

,

A. 4160V Switchgear Bus 141 - Conditio'n' #5 (LOCA)
~

.. ___

;

Full 1.oad
Maximum Current

Equipment No. Load Description Brake HP or_ kVA PF(%) Eff. (11 ( Amperes)

ISX01PA-M Essential Service 1143 HP 90.0 95.0 13BA
Water Pump 1 A

IS101PA Safety injection 405 HP 93.0 93.0 4BA
, + Pump.1 A

{
1

1CV01PA Centrifugal Charging 660 HP 92.0 94.0 79A |

PG.) 1A
,

iCS01PA-M Containment Spray 507 HP 93.0 93.0 61A
Pump 1 A

1 AF01PA-M Auxiliary Feedwater 1165 HP 89.0 94.0 144A
Pump 1 A

OVA 01CA Auxiliary Building 291 HP 85.0 94.0 38A
Ventilation System '

Supply Fan OA

1RH0lPA Res dual Heat Removal 400 HP 'J 2. 0 85.0 53A 'i''

P0mp 1 A

ICC01PA Component Cooling 390 HP 92.0 93.0 47A
Pump 1 A

OVA 02CA Auxiliary Building 429 HP 92.0 92.0 52A
Ventilation Systen

r h.w.6 r. os
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A. 4160V switchaear Bus 141 - Condition #5 (LOCA) (continued)-

Full Load
Maximum Current

Equipment No. Load Description Brake HP or kvA PF (%) Eff. (%) (kperes)

0W901CA Control Room 345 HP 89.0 94.0 43A
Refrigeration Unit 0A

480V Bus 131X 752 kVA 104A- -- --

480V Bus 131Z 431 kVA 6_0A
- -- --

Total Mperes = 867A

'i '
'

B. 4160V Switchaear Bus 241 - Condition #3 (Full Load Winter) |
:

Full Load |
Current

Equipment No. Load _Desc_rtption_ Brake HP or kVA PF (%) Eff. (%) (Mpe_resl

OVA 01CC Auxiliary Building 291 HP 85.0 94.0 38A |
Ventilation System

Supply Fan OC

2CC01PA Component Cooling ; ;390 HP 92.0 93.0 47A
Pump 2A

OVA 02CC Auxfliary Building 429 HP 92.0 92.0 52A I
Ventilation System !

Exhaust Fan OC 1

480Y Bus 231X 548 kVA 76A |
--

-- --

47A )480V Bus 2312 338 kVA--
-- --

Total Mperes = 260A

'

Based on the aboYe, the maximum continuous load that will be seen by the 4160V
Class 1E switchgear (Bus 241) and main breaker (2412) under this operating
condition is 867A + 260A = 1,127 amperes.- This is below the switchgear bus
and breaker continuous current rating of 1200A. Therefore, "each ESF bus and
the breaker feeding to the ESF bus from the startup traasformer are also rated
to carry the auxiliary loads of one unit and the ESF loads of the other
units,"

NM/l BA8-EP622

a
'
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f f4 Electrical Lead Mcmtorira S stes ser 1.6f
Date !!-25-66 Sargent 8 Luny Engireers Page : 33 1'

mi...s in. i in. . . H,
~

.- *H++ Lead Ewsnary ov Bus +++++
Bus 4 se : EUS 141

Utility : Ccamormealth Edison Ccapany FM). ho. 7 %4-31 nated voltage : 4160.0 volts I

Station Syron Unit : 1 Source : 2. SWIT0f(AID 1
1

Load Rated Max. Design hp/kiukW for Ccedstion *

or hs hp/Mi Ff EF LRC Speed SCTq
No. H EqJip. No./ Load Name or h4 Name H M i 1 2 3 4 5I (1) (5) (1) H (see)I

|

|

38 lt001KA DIEEEL GElEMTCS 1A 5500.0 .0 .0 .0 .0 1.0 60.0 97.0 18.6 600 .ccc

Status : E Load type : Ger.erater W W W W W W n + Safety - Related n + |.

39 ISI0lP H ESS SERY VfR . COP lli 1250.0 !!43.0 .0 .0 .0 !!43.0 90.0 95.0 575.0 900 .000

States : E Load type : Induction EP P }P |19 t 69 FP, ++* Safety - Enlated +++
I

40 ISIO1PA SAFETY INJECTIO R Y 1A 400.0 401 0 .0 .0 .0 405 0 33.0 11.0 640.0 3600 .000

Status : E Lead type : Irdxtien fp 10 )p fp fp 69 *H Safety - Related H+

41 1CV0lm CENTRIP.C4. CHA;SIMi FU 600.0 644.0 .0 .0 .0 660.0 92.0 94.0 635.0 1800 .Cr.d

States : E Load type : Irductica FP FP FP FP if 19 H+ Safety - Aslated He ,

l

42 1CS0!>D-M CD(TAIH(NT S$Mf 500 600.0 507.0 .0 .0 .0 507.0 93.0 33.0 580.6 1800 .00d'

Staten E Load type : Irductien }p to FF fp FP fp en Safety - Aelated *H

43 1Af01P H M FUD ntiTER Pwp 1250.0 1165.0 .0 .0 .0 !!65.0 89.0 94.0 572.0 3600 .

States : E Load ty;e : Induction t@ FF Fp fp FP fp +++ hfety - Related H6

44 CWCICA M E G WAT BYS !LA.Y 350.0 211.0 E91.0 M1.0 231.0 291.0 85.0 94.0 588.0 1800 .000

States : E Load type : trductien 19 to FF }p to to see Safety - Related He

45 1HIM RESIDLR FEAT 3DG'AL SUp 400.0 - 400.0 .0 .0 .0 400.0 92.0 as o 648.0 1900 .0C0

5tatss : E Load ty;9 1.4uction W W W W 19 W He Safety - Related t+t
,

46 1CC0!M CD40ENT CCO.14 IUI 450.0 390.0 390.0 390.0 3%.0 390.0 92.0 93.0 579.0 1800 .000

States : E Load type : Irdu: tion >p W W 69 Fp $ n e Safety - Related ***

47 0002CA M UG WNT SW, EI){ Fiji '40.0 429.0 429.0 429.0 429.0 429.0 92.0 52.0 7a3.0 (200 .0CC

States : E Load type Ir6ctice }D FP fp FF F@ )G 4H Safety - Aelated +++

44 0 @ lCA CDiTRQ. R001 RETRIS Utli 321.0 345.0 345.0 3410 345.0 345.0 89.0 94.0 ta0.0 3600 .@
Status : E Lead type : Irdstien FP fp FD fp $ FP +H Safety - Aslated ***

|

21 hs name : BUS 1311 1199. 689. 669. 711. 752.

Connedion rating i 1000.0 kW kW M M M kW I

30 ks name : Illi 131Z 432. 3%. 431.,i 321. 431.

Curecticsi ratig a no.0 M kW M M M M

t

1etal kW iret i 6645. 2382. 2394. 2233. 6250.

*See cage 3 of 3 for explanation of lop 4 conditions.
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Bets M-fe87 AC Electrical Lcas Monitortrg Systen ver 1.29
Sargent $ la.rdy En01neers

wise g , :: . he. . aa
Initials a FO.

HHf Lead SM b/ $U$ Het4
Q ility : Cosmorwealth Edison Cc Bus Nase : RJS 241

*

54ey Proj. No. 4392-MStation i M 01 Rated Voltage a $168.0 voltsLhit 2
Source : 2 SWitofrARD

load
I

k
or tus Rated Man. Design hp/W/M for CoMition*

hp/Wlb. to Ettip. No./ Load Mase or Bus Name H PF EFF LRC Speed SCTCM i 1 2 3 4 5l 15) (1) (5) APM (sec)
85 2% 51)% DIEEEL GEh D ATOI 2A 5524.8 .5 .6 .9 i.8 1.084,897.8 18.6 See

.3000

,

i
Status E Loadtype:Benerator a G W W W W m safetyn elsted mewOE ISI61H ESS SERV WTR R.T 2A

,.. , , . ,
1258.t 1143.4 .4 .4 '

.8 1143.4 90.t 95.'8 575.0 908 .sett

' '

States:E Loadty;e Netion 19 le 69 F9 19 69

..

87 25!0!M
SeFETY IM.'Etil31 R39 2A 4tt.4 445. 4 .4 .4 .8 445.s 93,4 93.5 648.e 3600 .9t90

Statu : E Load type : IMetion 19 69 @ $ )9 69
88 2CW1m

CENTRW5|L 05R514 PN 649.3 664.8 .0 .I .I 663.s 92.8 94.8 635.0 1860 .9904
Status : E Lc.ed type : IMwt(en tp 19 19 19 to 69 m Safety - Related m

89 2CS01M CWTA!9GT SWY RS 686.4 547.4 .6 .4 .8 'A7.1 93.6 93.8 "44.0 1880 .9000
Status:E Load type : IMetion )9 @ 69 le W 69 +44 Safety - Aelated +++

.

9e 2SFtM A # FED W 7E4 P)$ 12"4.3 1967.4 .8 .6 |Status : E Load type : IMetien
.

.0 1887.8 89.0 14.9 592.0 364e .etes69 59 69 69 19 19 m Safety - Related 44'
91 M 4;CC

RJI R.M WXI SYS SUPPLY 354. 8
291,t 291,4 291, t 291 p 291.3 85.t 94,p 56a.e 1840 .este

Stain i E Load type : IMaction 19 FP 69 19 69 )9 m Safety - anlated et*
92 2 H 1PQ IESIDuR. Fi.9.! RDCv4 >>9 444.3 4es.3 .g .e ,a 424.8 92,t 65,a 648.8 !!et .tese

States i E Load type : IMuction 19 19 19 19 ip 69
93 2 Cts:N C040GT C00.N RW 450.#

399. 8 394.t 390.I 3SC. 4 394.4 92,a 93.3 579.g loat .seet
Status : E Load type : IMetton }9 $ @ 69 $ 69 m Safety - Related t**94 N

4.'I IILM Of STS E1H W 544.8
W.8 629.I 429.9 429.8 429.8 92.t 92,t 783.8 12te . tees

Stata i E Load type IMetica
69 69 FP f9 "19 69

tt sus R4 2J11
** Safety - neleted m

f** = tion ratig i tees.: m 476. 554. 546, 551, 590.a a a a u
'30 Sus name a tuS 2312
g JamsetioW reting : 7,4, g g 339. Jes. 338, 338. 324.

"' '

g g g g g.-w .-

d "'h i f #

Wny[ . 97 "x
:W/ 2 1 Tot 41 M input i 3906. 1946. 1473. I878. SitL

'$m p&jky&yof2hfor explanation of load conditions.- M98
. m .. ms,

9 ' '
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/ Byron /Braidwood Units 1 & 2
<

* Explanation of Load Conditions Used on EIRS-

7

Load Condition 1 = Connected Continuous Loadj

; Load Condition 2 = Pull Load (Summer)

Load Condition 3 = Full Load (Winter)
Load Condition 4 = Start Up

Lead Condition 5 = LOCA i
; a
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