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Washington Public Power Supply System
P.0.Box968 3000 George WashingtonWay Richland, Washington 99352 (509)372-5000

October 14, 1983 SN
6G02-83-928

Docket No. 50-397

Director of Nuclear Reactor Regulation
Attention: Mr. A. Schwencer, Chief
Licensing Branch No. 2

Division of Licensing

U.S. Nuclear Regulatory Commission
Washington, D.C. 20555

Subject: NUCLEAR PROJECT NO. 2
BRANCH TECHNICAL POSITION PSB-T
COMMITMENT IMPLEMENTATION STATUS

Dear Mr. Schwencer:

This letter provides status information on the WNP-2 commitments pertaining to
Branch Technical Position PSB-1. This information was requested by Mr. Sang
Rhow of the Power System Branch in a telephone conversation September 5, 1983
with Messrs. P. L. Powell and T. L. Meade of the Supply System.

Section B.4 of PSB-1 requires a test to be performed on the plant electrical
distribution system to measure bus voltages in both static and dynamic condi-
tions to verify optimum intervening transformer tap settings. The procedure for
this test has been written and approved via the Test Working Group Committee,
and. is expected to be performed during the week of October 17-21, 1983.

Section B.1 of PSB-1 requires the installation of a second level undervoltage
scheme to detect a degraded voltage condition on the 1E busses. Division 1, 2,
and 3 second Tevel undervoltage protection has been installed and tested. It is
now operational. The final Division 3 second level undervoltage protection
design has been received on-site in the form of an expedited disposition from
General Electric. The 1initial design did not meet the coincident Tlogic
requirement delineated in PSB-1 and required modification. This resulted in the
field dispositions referred to above. These field dispositions are attached for
Mr. Sang Rhow's review. Design drawings for the Division 1 and 2 have also been
attached.

The following is a description of the Division 3 primary and second undervoltage
scheme:

(Refer to FDDR No. KKI-1214, Rev. 1, Sheet 4)
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Mr. A. Schwencer, Chief
Page Two

On a Tloss of voltage to SM-4 relays 275-1(2), dropout at 72% of nominal bus
voltage and close their associated contacts shown on Sheet 4 as 3-7. Closure of
these contacts energize relays 625-3(4). These relays time out after two
seconds and close their associated contacts shown on Sheet 4 as T1-Ml. Closure
of these contacts energize relays 27NX(Y) and 62S5-1(2). When energized, relays
27NX(Y) will trip the supply breaker to SM-4, breaker 4-2. Relays 625-3(4) time
out after two seconds and energize relays 27SX(Y) and 27SX1(Y1). Relays 27SX(Y)
start the HPCS diesel generator and annunciate the undervoltage condition.
Relays 27SX1(Y1) disable the HPCS pump breaker closure until power is restored
to the bus SM-4.  (Note that this disable signal from relays 27SX1(Y1) is
bypassed if a LOCA signal is received.) Testing at WNP-2 has demonstrated the
ability of the HPCS diesel generator to start and accelerate with the HPCS pump
on the bus.

To review the primary undervoltage scheme two seconds after a loss of power to
SM-4, the supply breaker will be tripped. Four seconds after a loss of power to
SM-4, the HPCS diesel generator will start. : '

In a degraded grid voltage scenario, the bus voltage.drops below 87% for longer
than eight seconds. At this time, relays 27/62-1(2) time out and drop out.
Contacts 11-12 and 14-15 then close to energize relays 625-1(2) and 27NX(Y).
Contacts off 27NX(Y) trip the supply breaker to SM-4, breaker 4-2. Contacts off
625-1(2), after a two second time delay, close to energize relays 27SX(Y) and
27SX1(Y]) to start the HPCS diesel generator. Contacts 2-3 off relays 625-1(2)
allow closure of the supply breaker, 4-2, onto a dead bus.

Attached is a marked up copy of FSAR Section 8.3.1.2.4.3.2 "Secondary Under-
voltage Sensing".

Please contact us if you have any questions.

Very’truly yours,

Cari Yooa G

G. C. Sorensen, Acting Manager
Nuclear Safety and Regulatory Programs

Attachments:
(1) FDDR No. KKI-1214, Rev. 1
(2) FDDR No. KKI-1214, Rev. O
(3) FSAR Excerpt, Page 8.3-52a
(4) ES517, Sheet 3
(5) E517, Sheet 18

cc: R Auluck - NRC
WS Chin -~ BPA
AD Toth - NRC Site




. o - ATTACHMENT 7 Page 1 of 5

v ‘ WNP-2 . AMENDMENT NO. 7
. November 1979

Page 1 of 2
Q. 040.36 ave
(RSP)

In addition to the undervoltage scheme currently provided to
detect a loss of offsite power at the safety busses, we
require the WNP-2 facility to have a second level of voltage
protection, including a time delay, to protect the onsite
power system from any adverse effects that could result from
a sustained degraded voltage condition in the offsite power
system. The design criteria for this second level of voltage
protection are:

a. The selection of the voltage and time set points
shall be determined by an analysis of the voltage
reguirements of the safety-related loads at all
onsite system distribution levels..

b.. The'voltage protection shall incorporate coinci-
dence logic to preclude spurious trips of the
offsite power source.

c. The time delay which is selected shall be based
on the following considerations: (1) the allow-

. able time delay, including a conservative margin,
shall not exceed the maximum time delay that is

9 _ .assumed in the .appropriate accident analyses in

Section 15 of the FSAR; (2) the time delay shall
minimize the effect of short duration disturbances
which might reduce the availability of the offsite
power source(s); and (3) the allowable time dur-
ation of a degraded voltage condition at all
distribution system levels shall not result in
failure of safety-related systems or components.

d. .The voltage sensors shall automatically initiate
the disconnection of offsite power sources when-
ever the voltage set po;nt and time delay limits
have been exceeded.

e. The voltage sensors shall be designed to satisfy
the following regquirements: (1) the eguipment
will be Class IE and will be physically located
at, and electrically connected to, the emergency
switchgear; (2) independent undervoltage protec-
tion will be provided for each division of emexr-
gency power; (3) the equipment will have the
capability to be tested and calibrated during
power operatlon, and (4) annunciation must be
provided in the control room for any bypasses

_incorporated into the design. . -

040.036-1

-’



Response:

s b s T S SR Attachmentf7
. ’ Page 2 of 5

WNP-2 AMENDMENT NO. 25
June 1982

The Technical Specifications for the WNP-2
facility will include: (1) the limiting condi-
tions for operation; (2) the:.surveillance re-
‘quirements; (3) the trip setpoints, including
their minimuam and maximum limits; and (4) the
allowable values of voltage and time relay for
second level voltage protection sensors and its

associated time delay devices (i.e., the delayed

trip).

The FSAR has been revised as shown below to incorporate the
second level of under voltage protection for critical buses 7
(DG-1), 8 (DG-2) and 4 (DG-3).

Q.

See text of 8.3.1.2.4.3.2, page 8.3-52a, which |
has been revised to incorporate the response to
this item.

See text of 8.3.1.1.1, page 8.3-4, which has |

been revised to incorporate the response to
this item. ’ e

See text of 8.3.1.1.8.1.7, pages 8.3~-13 and 13a, 1
8.3.1.2.4.3.1, pvage 8.3-52a, and Table 6.3-1, "

which has been revised to incorporate the re-

sponse to this item.

See text of 8.3.1.1.1, page 8.3-4, %hich‘has ’ |

: been revised to incorporate the response to this
item:

See text of 8.3.1.1.1, pages 8.3-4 and 8.3-4a, ]
and 8.3.1.2.4.3.2, page 8.3-52a, which have been
revised to incorporate parts 1, 2, and 3 of this
item. There are no bypasses of the protective

action for this system.

Section 3/4.8, Electrical Power Systems, of the
Technical Svecifications will include, (1) the
limiting conditions for operation; (2) the sur-
veillance reauirements; (3) the trip set points,
including their maximum and minimum limits; and
(4) the allowable values of voltage and time
delay for second level voltage protection sen-
sors and its associated time delay”devices. '

040.036-2
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Attachment 7
_Page 3 of 5

WNP-2 AMENDMENT NO. 37
’ August 19&6

8.3.1.2.4.3.2 Secondary Undervoltage Sensing

Static Class 1lE undervoltage relays with definite time delay
located in each of the redundant bivision 1 and Division 2
4.16 kV class 1lE 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 3,631 volts, corresponding
to 87.3 percent of nominal bus voltage and 90.8 percent of
noninal motor voltage. Trip setpoint selection is based upon
insuring 90 percent of motor nominal voltage at the motor
terminals, including allowance for feeder voltage drop. The
relay automatically resets when the bus voltage exceedés 89,9%
of nominal rating. .

The eight seconds time delay will override the voltage dips
associated with motor starting loads under normal operating
practice and under normal source voltage.

The relays operate to isolate the degraded source and initi-

‘ate the sequence of -events to select the next available

source.  Circuit design precludes spurious voltage loss sig-
nal and allows for testing of the individual relay, one at a
time, without disrupting the protective function.

buring loss-of~coolant accident, diesel generator power is
available to the Division 1 and Division 2 emergency loads 13 -
seconds’ after the sustained degradedé grid voltage condztlon
is sensed at the emergency bus This time delay is derived
from the 8-second ‘delay prior to the offsite breaker trip
plus a.5-second delay prior to the diesel generator bredker
closure. The above time delay is accebtable since during a
concurrent loss-of-coolant accident, the emergency core
cooling system (ECCS) coolant injection time requirements as

. specified in Table 6.3-1 are met.

See Figures 8.3-16c and 8.3-17c for the logic diagrams cf
Divisions 1 and 2 secondary undervoltage protection.

The same voltage trip and time delay setpoints are used for

- the Division 3 secondary undervoltage relays. For Division

3, however, the diesel generator power is available at the
bus 11 seconds after a coincident occurrence of a loss-of-
coolant accident and a degraded grid condition. This time
delay is équal to the 8-second delay prlor to_the offsite .

'breaker trip“plus & 3-second délay prior to the diesel

generator breaker closure.

-l

8.3-52a”
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LT ) . . : Page 4 of 5
. y ’ : WNP-2 AMENDMENT NO. 36 ..
Q 7/ December 1985

L

- aum B

. See Figure 8.3-18c for the Division 3 secondary undervoltége
protection logic diagram. The HPCS injection time require-
ment of Table 6.3-1 is also met.

Assume that during an accident when the emergency motor loads
are running a subsequent degradation of offsite grid voltage
occurs assuming further that the degraded voltage is anywhere
between 693 and 87.3% of the bus nominal voltage; the follow-
ing analysis shows that the motor loads remain adequately
protected and ready for a restart as soon as the power supply
has been restored to normal. Under the above condition the
emergency motors would be exposed to terminal voltage between
72% and 90% (approximately) of nameplate value. For terminal
voltages between 80% (or 75% for the HPCS pump motor) and
90%, the motor will continue to run overloaded up to 125%
(133% for the HPCS pump motor) of full load current. The
motors can safely carry this overload for 8 seconds. For
voltages, less than 80% (75% for the HPCS pump motor), the
motor torque could be less than the load torque, thus result-
ing in deceleration and eventual stalling. ’

e motors are protected against locked rotor conditions by a
&ay which trips and locks out in 10 seconds. Since the
ondary undervoltage.relaying is set to trip the offsite
source breaker 8 seconds after the undervoltage condition
develops, the locked rotor protective relay will not trip.
Load shedding after the 8th second trips the motor without
locking them out. A subsequent motor restart when power
< supply is restored will expose the motor to locked rotor
currxents for another 5 seconds as a maximum. (Based on
maximum motor starting time of 5 seconds.) The total stall
time is therefore egual to 13 seconds. This is less than the
designed motor- safe stall time of 14 seconds at rated
terminal voltage or greater than 17 seconds at voltages less
than 90% of rated. Since the voltage at the motor is assumed
to be less than 90% of nameplate value, it follows that there
is sufficient margin between the motor stall time under the
above worst case conditions, and the designed motor 'safe
stall time. :

.
b »
1 L
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. Attachment 7
. . } Page 50f 5°
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WNP-2 _ . AMENDMENT NO. 31
June 1983

Table 8.3-19 indicates the voltagé values exﬁééted at the
various levels of the Class 1lE portions of the auxiliary AC

distribution system under a degraded (69% of nominal, based

upon 4.16 kV voltage sensors) value of input voltage (2870 V).

It should be noted that critical (Class 1E) plant controls.
and vital instrumentation are supplied by redundant (Division
1 and 2) divisions of the 120/240 VAC Class lE uninterrupti-
ble power supply system. This system supplies loads via
inverters, with static transfer to an alternate AC supply in *°
case of circuit faults or loss of inverter voltage. The
alternate supply line voltage is regulated within +10% of
normal in accordance with the NSSS vendor's requirements. A
manual bypass switch is provided for maintenance of the
inverter or static switch.

Table 8.3-17 indicates the various monitors and alarms
(annunciators/computer) provided to monitor systen voltages.

8.3.1.3 Physical Identification of Safety-Related (Class 1E) l
Equipment

Edch safety-related electrical component or cable is tagged

with an identification number. 1In addition, a color-coded
separation marker is provided ‘along with the idenfification
number which indicates the assignment to one of seven divi-

sioas (Divisions l, 2, 3, 4, 5, 6, and 7). This division

marker is inscribed with color-coded characters on a color-

coded background as shown in Tables III and V of the document l
entitled "WNP-2 Electrical Separation Practices" submitted to

the NRC under separate cover letter. Assignment of eguipment

to the seven divisions 1s given in Table IXI of the same l
aocument.

XII, XV, and XVI of the document entitled "WNP-2 ‘Electrical
Separation Practices". This illustrates the computer program
used for identification and routing of cables in trays...
Routing information for cables in conduits is provided in
raceway layout drawings. Table IX of the same document
indicates sample cable routing schedules. Actual cable tray
drawings for the reactor, control, and radwaste buildings are
shown in Figures 8.3-9 through 8.3-14, inclusive.

Cable routing information is provided in Tables VIII, X, XI, I

A list of Class 1lE components and equipment is provided to
facilitate identification of safety-related components and l
their circuits.

8- 3-53



Drawing No.

E502-1
E502-2
E502-3
E502-4
E521-9
EWD-7E~001
EWD-7E~004
EWD-7E-022
EWD-7E~031
EWD-8E-001
EWD-9E-001
EWD-13E-001
EWD-39E-011

ATTACHMENT 8

RELATED ELECTRICAL DESIGN DRAWINGS

Attached are the following drawings:

Revision No.

Drawing No.

EWD~39E~028
EWD-46E~078
EWD-46E~-080
EWD-46E-089
EWD-46E~092
EWD-46E~106

EWD~46E~106A

EWD-46E~130
EWD-46E~132
EWD-46E-327
EWD-47E~003
EWD-58E~001
END-80E-001
EWD-80E-005

Revision No.

P
OOHOFANNWOOI~NIND



0
4 Y5y AT 5 2 g i
I Epd g airei s IS

) o, LAY v Rk
( ﬁ. g "gt{

X R e A b
] o P P S T LY iy " nl.‘
,;‘ /. rit a3y A 3 Xy
' &) EmE )
A
] Q 1] A x
A
¥

.~ . . L e s momwe ar 33 W

’é{\é:‘g’}'}i ;%{ Tl A
FIELD DEVKATION
DISPOSXTSON REQUEST

-
=<

relfuo. KK1-1214

~

REVISION 1 -
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EQUIPMENT (MPL OR DESCRIPTION OR 80TH) E22-S004, HPCS SWITCHGEAR
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DATE

9-21-83

COCUMENT NO. |su~o] REV. ]'rm.z
0123D3801 N y y METALCLAD SWITCHGEAR DIAGRAM

" | CEVIATION DESCRIFTION

is less than the required 90%.
This FDDR partially revises FDDR KK1—1214 Rev. 0.

mocwnamemzﬁ

[J SUGGESTED DlS‘POSlTlO‘! 3 EXPEDITED DISPOSITION

1) No new materials required.

FIELD CONCURRENCE

The existing HPCS, BUS undervoltage (UV) circuit as modified by KKI-1214 Pev. O requirdd
that relays 27N-1 & 27N-2 dropout voltage be adjusted to 90% of nominal bus voltage.
The maximum adjustable dropout vo]tage of these relays is approximately 83%, which

2) Customer to make changes to HPCS bus primary and éecondary UV protection
circuits as described in this FDDR.in addition to other changes described in
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PACJECT MANAGER

this FDDR.
3) Customer to revise vendor drawings.
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012303801 1 1 { METALCIAD SWITCHGEAR CONNECTTION DIAGRAM

DEVIATION DESCRIPTION
THE CUSTOMER REQUESTS:

1) THAT THE HPCS BUS (SM-4) PRIMARY UNDER VOLTAGE (OV) CIRCUIT BE MODIFIED TO PROVIDE A
2 SEC. TIME DELAY FOLLOWING PRIMARY UV PROTECTION TRIPS BEFORE TRIPPING NORMAL SUPPLY
BREAKER,

2) mmmIEVBLOFUVPROTBCTIONCIRCUITBEHODIFIEDTOPROVIDEZOUTOP2
COINCIDENT TRIP LOGIC, AND

3) THATTHEPRIHARYANDSECONDARYIEVBLMIDGICBEMODIFIEDTOPBRMITCIDSURE TEZ
3

NORMAL SUPPLY BREAKER (4-2) T0 A a.- ER IZED SM-4 BUS. . *
SITS OC CONCURRENCE : d "

r \

~OISPOSITION NEED DATE - EXPEDITED DISPOSITION APPROVAL BY R.A. Clark ) %‘7!/83

[ SUGGESTED DI£POSTTI

nEXPEDITED DISPOSITIO
1) CUSTOMER TO FURNISH MATERIALS AND PERFORM INSTALLATION.

2) MAKE CHANGES TO HPCS BUS PRIMARY AND SECONDARY UV PROTECTION CIRCUITS AS DETAILED IN
THIS FDDR TO CORRECT FOR THE THREE AFOREMENTIONED DEVIATIONS.

FINAL DISPOSITION

ECAVECN ) FDI NO. .

VERIFIED BY
E DRF NO. IF APPLICABLE THIS EQUIPMENT IS SAFETY RELATED
. APPROVALS DAT SAFETY FUNCTION IS AFFECTED Bm 8 »O
COMPLETION RECORD
VA
= APPROVALS DATE REQIMRED BY R E. necuaen
0 ves O wno Oye 3 no

MATL APPL ENGR FIELD WORK ORDER NO.
—Eg-_:-,na SYSTEM ENGR DISTRIBUTION CODE DISPOSITION COMPLETE DATE

DGR ARAGER INTERNAL - . EXTERNAL
- SITE QUALITY CONTROL

REPORGIBLE ERGR /

PRUJECT MANAGER FICLD MANAZER

JUSTIFICATION OF DISPOSITION DECISION (SAFETY, RELIABILITY)

»

DESIGN VERIFICATION STATEMENT

NEO 373 (REV12/80}
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WNP-2 AMENDMENT NO. 26
(, July 1982

8.3.1.2.4.3.2 Secondary Undervoltage Sensing

Static Class 1E undervoltaage relays with definite time delay
located in each of the redundant Division 1 and Division 2
4,16 kV Class 1E switchgear units are utilized for detection
of sustained dearaded voltaade 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 3631 volts, corresponding
to 87.3 percent of nominal bhus voltage and 90.8 percent of
nominal motor voltage. Trip setpoint selection is based upon
insuring 90 percent of motor nominal voltage at the motor ter-
minals, including allowance for feeder voltagqe drop. The
relay automatically resets when the bus voltage exceeds 89.9%
of nominal ratina. '

Eiaht seconds of time delay is provided to permit override of
motor startina dip. The duration of motor starting voltage
dip is very short lived - in the order of 2 to 5 seconds. The
second level of undervoltaqe relays will not, therefore, ini-
tiate actions for this condition.

<\ The relays operate to isolate the degraded source and initiate
the sequence of events to select the next available source.
Circuit design precludes spurious voltage loss signal and
allows for testing of the individual relay, one at a time,
without disrupting the protective function.

During loss-of-coolant accident, diesel generator power is
available to the emergency loads 13 seconds after the
sustained deqraded grid voltage condition is sensed at the
emergency bus. This time delay is derived from the 8-second
delay prior to the offsite breaker trip plus a S5-second delay
prior to the diesel generator breaker closure. The above time
delay is acceptable since during a concurrent loss-of-coolant
accident, the emergency core cooling system (ECCS) coolant
injection time requirements as specified in Table 6.3-1 are
met.

See Figures 8.3-16c and 8.3-17c¢ for the logic diagrams of
Divisions 1 and 2 secondary undervoltage protection.

The same voltage trip and time delay setpoints are used fo
the Division 3 secondary undervoltage relays. For Divisj
however, the dlesel generator power is available at the

8.3-52a
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