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8202220861 820211
PDR .ADOCK - 05000397

~"''A" ." "':- " PDR

Washington Public Power Supply System
P.O. Box 968 3000 George Washington Way Richland, Washington 99352 (509) 372-5000

February ll, 1982
G02-82-161

Docket No. 50-397

Mr. A. Schwencer, Chief
Licensing Branch No. 2
Division of Licensing
U.S. Nuclear Regulatory Commission
Washington, D.C. 20555

S C@~

~9'~4gg~ ~

Dear Mr. Schwencer:

Subject: NUCLEAR PROJECT NO. 2
SER OPEN ITEMS, PSB ELECTRICAL

The following is in response to Mr. Sang Rhow's concerns expressed via con-
ference telephone conversation, Monday, February 8, 1982.

The surveillance criteria that will be used in the maintenance program to
test the second level under-voltage protective relays is as follows:

~ + 31. tolerance band on drop-out setpoint
~ Annual periodicity
~ 1038 pick up after drop-out

Non-Class IE loads were included in the table (8.3-1) which identifies the
'oadingof engineering safety systems buses. ,These loads have been further

identified with note 7. The table shows that,, the addition of the Non-Class
IE loads does not exceed the capability 'of the Diesel Generator.

Attached is a forthcoming FSAR change which responds to the'oncern that
the motors may not have the capability to withstand a degraded bus volt-
age condition for the eight (8) seconds. This change also contains a
one (1) line diagram showing the logic associated with the second level
under-voltage protection.
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Nr. A. Schwencer
Page Two
February ll, 1982
G02-82-161

The second level under-voltage protection logic does not trip the supply
breaker from the Diesel Generator under any circumstance. Thus, there is
no need to bypass this protection when the Diesel Generator is supplying
the bus.

Yery truly yours,

G. D. Bouchey
Deputy Director, Safety and Security

TLM/jca
Attachment

cc: R Auluck - NRC

WS Chin - BPA
R Feil - NRC Si te
S Rhow - NRC





TABLE 8.3-1

DIVISION I DIESEL-GENERATOR LOADING SE ENCE
AUTOMATIC AND MANUAL LOADING OF ENGINEERED SAFETY SYSTEHS BUS

SHUTDOWN WITH LOSS OF OFFSITE POWER LOCA WITH LOSS OF OFFSITE POWER

I)
2)
3)
4)
5)

46)
7)
8)
9)

10)
11)
12)

13)
14)
15)

16)
17)
18)
19)

20)
21)
22)
23)
24)

26)

27)

28)
29)

30)

Item Descri tion
No.

On Bus
Set
Set
Set

I
1

I
I
I
I
1

I
*

Set

Hotor Operated Valves (5)
Fmcrgcncy Lighring & Power ('E)
I)iesel Auxiliaries & NVAC
LPCS Water Leg Pump
Standby Liquid Control Pump
RCIC Water Leg Pump
Fuel Pool Recirc. Pump
Plant Service Water Pump A ( 7)
LPCS Pump
RHR Pump A
Standby Service 'Water Pump
Cooling Tower Make-up Water
I'ump (>)
Control Rod Drive Pumn(7) s* I
Reactor Closed Cooling Pump I
Load Center Transformer Losses 2
TR-7-71 & 7-73
250 V Battery Charger I
125 V Battery Charger I
Unintcrruptible Power Supply('7) I
Standby Gas Treatment Fans 2
& Neater Coils 2
RI'S Hg Set ('7) I
Ilydrogen Rccombiner I
Drywell Cooling & Fans Set
Control Air Compressor (7) I
Containmcnt Instrument Air I
Compressor
Reactor Bldg. Elec. Equip.
HVAC
Control Bldg. Elec. Equip. Set
HVAC
Rad. Bldg. Elec. Equip. HVAC(7) Set
Hake-up Water Pumphouse ,

* Set
Electric Equipment NVAC (>)
Standby Service Water Pump- Set
house Flee. Equip. HVAC

200RM
124kw
200kv

15/12RM
40/33kM
15/12kw
50/40RM

1500/1197kv
'500/1197kv

800/642kw
1750/I377kv
1600/1270kw

Set
Set
Set

I

I
I
I

0 Scc
0 Sec'

Sec (3)
0 Sec (3)

0 Sec (3)
10 Nrs (4)
10 Sec

10 Min (4)
20 Scc
Note 6 (4)

Time to
~ere

-(2)
(4)
(3)
(3)

(3)
(4)
(4)

(4)
(4)
(4)

hM

124
124

12

12

(40)
1197

(642)
1377
(635)

No. Req'd
Part Of Sct

Sct
Sct
Set

I

Time to Time to

0 Sec (4)
0 Sec (3) (3)
0 Sec (3) (3)

0 Sec (3) (3)

0 Sec (4)
5 Sec (4)

20 Sec (4)

124
94

„
1197
642

1377

250/205kw
200/160kw

45kv

165kv
43kv
30kv

50/40kv
45kv

25/20kw
10/44kv

I82
100/82kw

15/12kw

Set
1

I

(4)
0 Sec
0 Scc

0 Sec
0 Sec
0 Sec

10 Min (4)

0 Sec

0 Sec
1 Hr (4)
0 Sec (3)

(4)
(4)

Cont.

(4)
(4)
(4)
(4)

(4)

(4)
(4)
(4)

(205)
160
33

135
43
30

(20)

20

182
(82)

12

2 0 Sec

0 Sec
0 Sec
0 Sec

30 Sec
20 Sec

(4)
60 Hin (4)

Cont.

(4)
(4)
(4)
(4)-
(3)
(4) .

(4)

33

135
43
30
20
45

(20)
(44)

368kw

283kw

150kw
90kv

Set

Set

Set

0 Sec (3)

5 Sec (3)

Note 6 (4)

(4)

(4)

(4)

15

71

(90)

Set 0 Sec (3) (4)

Set 5 Sec (3) (4)

15

71

38kv Set
Total

0 Sec (4) 10
Automatically Applied 3557kv

Set 0 Sec (4) 10
Total Automatically Applied 3860kw

Total NP/KW No.,Req'd Time to
Ce eeeree r e e p re Of eee ~er re

For Notes see bottom of Table 8.3-2
* Only I required. Not added to load since other load can be dropped when they are necessary a few"~ Can be supplied manually after operator checks load capacity on generator.

( ) kw Figures in parenthesis arc for manually applied loads not added to total automaticafly applied

days later.

loads.
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TABLE 8.3-2

DIVISION 2 DIESEL-GENERATOR LOADING SE UENCE
AUTONATIC AND HANUAL LOADING OF ENGINEERED SAFETY SYSTEHS BUS

SllUTDOMN 'MITll LOSS OF OFFSITE POWER LOCA WITH LOSS OF OFFSITE POWER

CO

4l
I

CJl

1)
2)
3)
4)
5)
6)

7)

8)
9)

10)
11)

12)
13)
14)

15)
16)

17)
18)
19)
20)
21)

22)

23)

24)

25)

26)

Total llP/KM No. Req'
Connected To Bus Part Of Set

Time to Time to
~St rt I ~St

Time to
~Sa rc

Time to
~SC 0

(2)
(4)
(3)
(4)

(3)

Item Descri tion KW

122
127

12

10

KM

122
97
12

10

(2)
(4)

(3) (3)
(4)

(3) (3)

0 Sec
0 Sec
0 Sec
0 Sec

0 Sec

0 Sec
0 Sec
0 Sec (3)
0 Sec

0 Sec (3)

200kw
122kv
185'kv

15/12kw
40/33kv

50kw

Hotor Operated Valves (5) Set
Emergency Lighting & Power ( 1) Set
Diesel Auxiliaries & NVAC Set
RUR Water Leg Pump 1

Standby Liquid Control Pump I
Standby Liquid Control Tank 2
Heaters
Fuel Pool Cooling & Cleanup
Sys.
Plant Service Mater Pump B ( 7) 1

RNR Pumps 8 & C 2
Standby Service Water Pump 1

Cooling Tower Hake-Up Water * 2
Pump ( 7)
Control Rod Drive Pump (70 ** 1

Reactor Closed Cooling Pump 2
Load Center Transformer Losses 2
TR-8-81 & 8-83
125 V Battery Charger 1

Standby Gas Treatment Fans & 2
Neater Coils 2
RPS Hg Set(7) I
Hydrogen Recombiner 1

Drywell Cooling & Fans Set
Control Air Compressor & Drycrs(1)1
Containment Instrument Air I
Compressor
Reactor Bldg. Elec. Equip.
NVAC
Control Bldg. Elec. Equip.
UVAC
Radwaste Bldg. Elec. Equip. Set
llVAC (a)
Hake-up Mater Pumphouse
Equip. 11VAC ( 7)
Standby Service Water
Pumphouse

Set
Set
Set

1

1

Set
Set
Set

I

1

50/40kv 10 llrs (4) (4)

(4)
(4)
(4)
(4)

(40)

1197
(642) 2 5 Sec & 0 Sec
1377 20 Sec
(635)

Set

10 Sec
'0

Hin (4)
20 Sec
Note 6 (4)

1500/1197kw
1600/1284kv
1750/1377kw
1600/1270kw

(4)
(4)

1284
1377

(4) (4)
0 Sec (4)
0 Sec Cont.

(205)
160
33 2 0 Sec

250/205kw
400/320kw

45kw 33Cont.

(4)
(4)
(3)
(4)
(4)

0 Sec
30 Sec
20 Sec

(4)
60 Hin (4)

43
20
45

(20)
(44)

(4)
(4)

(4)

(4)
(4)
(4)

43 1

(20) 1

2
20 1

1

186
(126)

12

43kv
50/40kw

45kv
25/20kv
10/44kw

186kw
100/126kw

15/12kw

0 Scc
10 Hin (4)

0 Sec

0 Sec
I Nr (4)
0 Sec (3)

Set
1

I

12 Set 0 Scc (3) (4)0 Sec (3) (4) 12

6i +
371kw Set

(4)Set 331kw Set 0 Sec (4) 61 Set 0 Sec

145kw

*sget 90kw Set Note 6 (4) (4) (90)

(4)
Applied 3126kv

0 Sec (4) 10 Set 0 Sec
Automatically Applied 3382kw Total Automatically

40kvSet Ser.
Total

No. No. Req'd
On Bus Part Of Set

NOTE

(2)
(3)

(4)
(5)
(6)

Time to start after bus voltage and frequency have been established. Haximum
time after signal to start generator for voltage to be established Is 10 seconds.
Hotors stop automatically vhen valve action is completed.
Start and/or stop automatically with associated pump or diesel, pressure.
temperature switch or flow.
Start and/or stop manually.
Intermittent loads not included as long term loading.
Available after one day.
For additional notes see bottom nf Table 8.3-1.
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In the event of sustained bus undervoltage (87.3e of
voltage lasting more than 8 seconds), the s cond level of
undervoltage protection automatically '- + the feeder
breaker connecting the normal/startup sources to their respec-
tive 4.16 kV Class 1E buses. his action results in loss of
bus voltage, thereb initiating oaa she dxng an energizing

e . ree us orans er timers mentioned in the primary under-,
voltage scheme above. In this case,. however, the first two-
second timer is bypassed. The second two-second timer permits
closing of the. backup source breaker and the five-second
timer permits closing of the diesel generator breker assuming
a failure of the backup source breaker to close. hClosure of
the backup source and diesel generator breakers is permittedif the source .voltage is at least 94% of normal.

Should tne degraded voltage condition exist on the backup
power source while the source is supplying the load, the
second level undervoltage relays would then isolate that
source, ag.ain initiating the sequence of events desc ibed for
the secondary undervoltage sensing scheme above. However,
closing of backup feeder breakers, as part of that seaue'nce of
events, is blocked.

When the Class 1E buses SM-7 and SN-8 are being fed from the
turbine generator, the possibility of sustained undervoltaqe
is not considered credible due to response characteristics of
the voltage regulator and protection eauipment for the unit.
The scheme described assures a power source within the accep-
table voltage limits for the Class 1E loads at all times.
Circuit design allows for testing of the individual relays,
one at a time,'without disrupting the protective function.

J v/5 sn 9 1% e ~~nd /eUs/ af <nckp&7//np
pm/ee/jnn +~ps the norma/js/or(ap scruree
/he rc bg cacaalng D /ass af hu s urn/ e

rsn /ne prin7 qr ssncfer s ~/f e re/~ +k
oyer onef Pe enSui se M~cG o agenQ arzll he
Ae 5nn'1e W Ill- Ac, pf g~ />s nf
fAi~r Cbrit..

8;3-4a
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8. 3. 1. 2. 4. 3. 2 Secondary Undervol tage Sens ing

Static Class 1E undervoltage relays with definite time delay
located in each of the redundant Division 1 and Division 2
4.16 N:V Class 1E switchgear units are utilized for detection
of sustained degraded voltage in the offsite power system.
This protection scheme is designed to compliment the primary
undervoltage scheme described above.

The trip setpoint of each relay is ~ at. 3631 volts,
cor esponding to 87';3 percent of nominal bus voltage and 90.8
percent of nominal motor voltage. Trip setpoint selection is
based upon insuring 90 percent of motor nominal voltage at

the'otorterminal, i c ding allovanc< for feeder voltaqe droo. INC

.Eight:.seconds of time delay is provided to permit over:rde ot
motor starting dip. The duration of motor starting voltage
dip is very short lived — in the order of 2 to 5 seconds. The
second level of undervoltage relays will not, therefore, ini-
tiate actions for this condition.

gpss/ya ty~
~ nc.urrenw

e /v)red

The relays operate to isolate the degraded source and initiate
the sequence of even% to select the next available source.
Circuit design precludes spurious voltage loss signal and
allows for testing of the individual relay, o at ti e
without disruoting the protective function. +

'+ ", t- < 'j+h<h
purin a (ASS -o - coo an c'cGJ dn > " r f'f a gg~ g/'ior & Nc5+ p/'S
~ diesel generator power xs avax ab e ne em C
seconds after the sustained degraded grid voltage condition is
sensed at the emergency bus. The above tame delay xs accep-
table since during a concurrent loss-of-coolant accident
t=BCK~, the emergency core cooling system (ECCS) coolant
injection time requirements as specified in Table 6.3-1 are met.
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=he pr'marv undervol tape sensing scheme for the 4. 16 jcV Class
1 d'stribution system utilizes instantaneous under-voltage
relavs to start +he Divisionn 1, 2 anc~ 3 standby diesel-
generator s immediately upon loss of voltage at their asso-
ciated 4.16 kV Class 1E switchgear buses. These relays also

o establish supply f om the startup source (if the plant is
operating Crom the normal source at the time) or verify that
voltage loss is maintained (if the plant is operating Crom the
startup source initially).

Kn the event that voltage loss is maintained for two seconds,
=he Division 1 and/or 2 timers trip the Class 1E 'bus normal/
=-tartup source breakers, institute load shedding, and energize
'dditional two-second and five-second timers. The second two-
second timer are utilized to attempt closing of the backup
source breakers; backup transformer undervoltage relays will
inhibit breake closure in the event of backup source under-
voltage. T'h e five-second timers are used to inhibit closure
of the diesel generator breakers until the system has had time
to attempt.re-establishment of supply via the backup source.

fhgg.< is no prosrgIo~
Pf'ince„theDivision 3 4.16 kV Class 1E bus

the backup source, its diesel generator breaker closes via
signals Crom the single Division 3 three-second timer, which
is energized by the bus undervoltage relay.
Refer to 8.3.1.1.8.1.7 and 8.3.1.1.8.2.7 Cor additional
discussion of the standby diesel generator starting and
loading systems.

second level of undervoltage protection is provided to pro-
tect against the effects of prolonged degraded voltage which
could adversely affect the operation of Class 1E electric+ ~
motors reauiring at least 90% of the ~~ nameplate volt@~for
continuous operation. (See Table 8.3-13.) For this reason,
Class 1E bus SH-7 and SM-8 voltages are monitored by an addi-
tional set of Class 1E undervoltage relays. Three static type
undervoltage relays are provided for each bus and are con-
nected armer:ws to monitor all three line voltages('.e., phases AB, BC, & CA) . The arrangement utilizes a
2-out-of-3 logic to preclude the possibility of spurious
voltage lass signal and facilitate testing.

8.3-4
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