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Inspection Summary: Inspection on Wovember 18-21, 1987 (inspection Report
No. 50-412/87-68)

Areas Inspected: Fact finding team inspection to followup a loss of effsite
power event that occurred at Beaver Villey 2 on November 17, 1987. The inspec-
tion scope included: determination of the root cause and safety significance
of the event; review of licensee correitive actions; veview of precursor
events; and reviex of the potential ftor similar events at Beaver VYalley Unit 1.

Results: The licensee estaclished the rout cause uf the event. Hardware
modifications were made before startup in prevent & recurrence. No violations
were identified. On2 unresoivec item was identifiec.




DETAILS

1.0 Persons Contacted

2.0

Duguesne Light Company

D. R. Carothers, Electrical Maintenance Engineer
J. D. Crockett, Sr. Manager-Nuclear Operations
K. Grada, Manager of Nuclear Safety

*W. §. Lacey, Piant Manager

G. Lauck, Electrica) Maintenance Engineer

*J. D. Sieber, Vice President Nuclear

R. Zupo, Electrica) Maintenance Engineer

U.S. Nuclear Regulatcry Commission
*J. Beall, Senior Resident Inspector

*Denotés those present at the exit meeting at the plant sive on
Novemoer 20, 1987.

Description of ihe November 17, 1987 Loss of Offsite Power Event

2.1 General Discussion of the Event

On November 17, 1987 at 2:06 p.m., the Peaver Vulley Unt” 2 tripped
from full power after a technician inadvertertly tripped a power
switch on the turbine rotor position drawer, causing a turbine/
reactor trip due to a spurious’y generated turbine thrust beuring
trip signal. Imcediately fullowing the trio, a series of breakar
automat .c operations resulited in loss of offsite power fur approxi~
mately sevenceen seconds until sne of the two offsite power sources
was re-enargized automatically. In resposise to the loss of all AC
powar, both emergency diesel generators (EDGs) au’omatically started
and loaded. Natural circulation was terminated after approximastely
five minutes when the reactor coolant pumps were restarted. One EJG
was secured. The second EDG remained runting. It provided power Tor
about eight hours following the trip while the licensee perforned a
physical inspection of the reraining offsite transformer. No damage
was identified, and the second offsite power supply wat restoved and
Lhe second EDG socured at about 10:00 p.m. Durirg the event, the
main generatcr was motorized for a short time by power from the
ofisite g~iu through the offsite and onsite transformers.

Because of the potential significance uf this event, a team of
Inipectors from Rugion I and NRR was seat to the site to inde-
pendently verify the cause and safety significance of the event.
The team also reviewed the licensee's short énd long Lerm




2.2

corrective actions to ensure tnat the ront cause of this problem was
properly identified and corrected. This inspection report summarszes
the team's findings and conclusions.

Section 2.2 provides a detailed description of the sequence of

events that occurred and s used as a reference throughout the
remainder of this report. The remaining sections of this report
address the team's findings in the area of eveni evaluation, licensee
corrective actions, and summary of the Tindings of the team.

Detailed Sequence of Events

The following is a chronological 1ist of significant events that
oncurred during the loss of offsite power event. Approximate times
are listed for reference only. Exact times may be obtained from the
attachments to this report. See Attachment A for the BV-2 Oae Line
Diagram.

. Technician inadvertently de-energized a power switch to the
turbine votor position drawer.

. Technician re-energized the turbine rotor position drawer
generating a momentary turbine thrust bearing turbine/generator
trip signal. (Time is listed in
hour/minutes/seconds/milliseconds: T=14:06:39:302).

. Reactor trip generated due to turbine trip. (T7=14:06:39:349).

. Main generator's excitation field breaker and gererator output
breakers 352 and 362 opened. (T7=39:349 Note: Hour and minute
have been dropped a.d are only shown when necessary for
clarity).

. 4kY bus 2C Breaker 242D vpened. (T7=39:408)
4kV bus 20 Breaker 3420 opened.
4kV bus 2A Breaker 42C opened.
4kV bus 2B Breaker 142C opened.

. Open indication of reactor trip Breakers noted. (T7=39:505)

. 4kV bus 2B system stz*ion service transformer Breakar 142A

closed. (7=39:449)

4kV bus 2A system station service transformer Breaker 42A
closed.

4kV bus 2C system station service transformer Breaker 242B
closed.

4kV bus 2D system station service transformer Breaker 34ZB
closed.




4kV bus 2C unit station service transformer (USST) Breaker 242D
recloscd, (T=39:505)

4kV bus 2D Breaker 342D reclosed.

4kV bus 2A Breaker 420 reclosed.

GkV bus 2B Breaker 142C reclosed.

Transformer 2C tripped on overcurrent by Breakers 42C & 142C
opening (1=32:820).

Transformer 2A tripped on =30 relay device by Breakers 85,
142A, 42A opening.

Transformer 2D tripped on overcurrent by Breakers 242U and 342D
opening.

Transformer 2B tripped on overcurrent by Breakers 24.B and 3428
opening.

Emergency diesel generators 2-1 and 2-2 1it off and output
Breakers closed in on respective emevgency buses (dead bus) and
Yoad. (7=14:06:47)

138kV Z-30 velay cordition cleared. (0ffsite Breaker 85
reclosed due to ciearing of 2-30 relay circuitry. (7=14:06:56)

4kV bus 2€ Breaker 182A closed. (7=14:06:56, approx. 17 rec.
into the event)

4kV bus 2A Breaker 42A closed.

2A veactor cuolant nump re-energized. (T=14:10 approx. 4
minutes into event).

2=1 emergency diesel generator paralleled with the 4kV 2A bus
and the lvads were transferred from 2<1 diesel back to 2A 4kV
bus. (T=15, approx. one hour into everi)

2-1 diesel generator secured.

Station transformer 2B meggered and resistance checks
performed. (T=20, approx. six hours into the event).

28 transformer re-energized by ¢losing breaker 94. (T7=22,
approx. eight hour. futo the event)

2472B and 342B breakers clused re-energizing the C and the D
4kV bus.

2~2 emergency diesel generator paralleled with the 4kV bus and
Toads shifted back; diesel secured.




3.0 Event Evaluation

3.1 Evaluation of the Event Data

The 1icensee conducted a review of the detailed event data to
establish the cause of the loss of off-site power event at Beaver
Valley 2 on November 17, 1987. This data consisted primarily of the
strip chart recorder traces of the main generator current and the
voltages on the 44V buses 2A, 2B, 2C and 2D. (See Attachment A

for the breaker, transformer avc bus designations.) The data r the
sequence ot events log provided additional support to allow a
determination of the events and the underiying design deficiencies,
Howevir, a greater reliance was placed on the continuous strif chart
recorger traces than the sequence of events log, since the evants
log contains dicital information collected with a 100 millise:ond
sampling interval. Thus, the events log would not provide exict
breaker position indication for this fast transient. The deta)led
event data including the strip chart recorder traces and data yrom
the sequence of events log is provided in Attachment E.

As a rosult of the licensee's review of this data they arrived at
the conclusions discusseC below. The inspection team also reviewed
this data and concurred with the licensee's cunclusions.

. The event was initiated at 14:06:39:302 (i.e., 14 hours, 6
minutes, 3Y seconds, 3J2 milliseconds) or November 17, 1987 by
an inadvertent momentary turbine thrust bearing signal. The
signal was the result of a technician re-energizing the turbine
rotor position drawer,

. The abcve signal tripped the gensrator and the reactor. The
generator output breakers, “he exciter breaker, the Unit “2ation
Service Transformers (USSTs) breskes's all upened anu the buses
fast transferred to the offsite power source through the System
Station Service Transformers (558Ts). This transfer from the
unit generator to offsite power uypasses the norral 0 second
time delay.

. The USST breakers immediately reclesed due to an unirtentionel
e ectric breaker contact overiap allowing the trippec¢ generatur
to be backfed (motorized) from the offsite sourte through the
$5STs and USSTs. At the timo the USST breakers reclosed, the
momentary turbine thrust bearing signal was cleared.

. The 138kY Breakers 94 and 85 to the grid tripped. The over-
current on USST 2D (caused by the motorizing ©f the generator)
caused all four USST breakers to retrip and lock open. (The
138kV Breaker 94, which hac tripped on overcurrent, locked out




while the 85 breaker, which had tripped on the Midland feeder
phase compavr'son trip (Z-30), reclosed after the trip signal
cleared in approximately seventeen seconds into tne event).

Simultaneous with the above, emergency buses 2AE and 20F sensed
undervoltage and opened their normal supply breakers. The
emergency wiesel generators (EDGs) started and loated on to the
emergency buses

Buses 2A and 2B were recovered when the 85 Breaker reclosed (as
noted previourly). Reactor Coolant Pump (RCP) 2A which is on
bus 2A was restarted approximately four minutes into the event,
thus reestablishing forced circulation through the reactor
core.

After bus 2A was recovered as noted above, emergency bus 2AE was
re-energized from bus 2A and the associated EDG was secured in
approximately one hour. The second EDG continued to power its
emergency bus 20F for about eight hours until it renergi.-d from
the offsite source.

The factors contributing to the event were:

- B

The thrust bearing failure trip relay (74 TMAAB) does not
seal=in.

The protective trip relays (62 TMAABX2, 1) fer USSTs,
generator output and excitor fiegld breakers do not seal=-in.

There is an unintenticral overlap in the 525 closing coil
circuit contacts (see Attachment B and C) on the pallet switches
of the USST and SSST breakers. These contacts are of an "early
po" design to provide fast transfer from the USST to the SSST and
vice versa. The intent of the design is to ensure that one set
of breakers cannpt reclose if the opposite set is closed and to
keep to a minimum the time that the unit and system 4kV Breakers
are both open with an unpowered bus. However, the design did
not function entirely as intended because of the above contact
overlap combined with the fast transfer feature in both direc-
tions (i.e., fast trancfer from the unit generator to the
offsite grid or a fast transfer from the offsite grid to the
unit generator) and the use of non-seal in type of relays as
noted in items 1. and 2. above. When the momentary thrust
bearing failure trip signal cleared, the relays reset. This
allowed the USST breakers to reclose, although the SSST breakers
were closed.




3.2 Design Deficiencies

[t was determined that three design deficiencies contributed to the
sequence of breaker operations that resulted in the loss of offsite
power event. This determination was made by an evaluation of the
detailed data collected during the event (see Section 3.1 and
Attachment E).

|
|
|
|
i

The first design deficiency is in the circuitry which initiates a 1

generator trip and automatic Tast transfer of the 4kV buses from (

the USSTs to the SS5Ts on turbine trip which does not include a 1

seal-in feature. (Refer to Attachment A for breaker, transformer

and bus designations). The second deficiency is that feature of the

design which provides for automatic fast transfer of the 4kV buses

in the reverse direction, i.e., from the SS55Ts back to the USSTs.

The third design deficiency i: the overlap closure of the auxiliary

"early b" contacts of the 4kY breakers. (See Attachment C for a

discussion of electrical breaker "early b" contacts.) when the

momentary turbine thrust bearing failure signal reset, this reset the

trip signal to the USST breakers (42C, 142C, 242D, 324D) which

connect the USSTs to the 4kV buses. But the USST breakers had

already started to open and by means of their "early b" auxiliary

contact had completed the close circuit for the SSST breakers {42A,

142A, 242B, 342B) which connect the SS5Ts to the 4kV buses. The

SSST breakers, therefore, had begun to close but their "early b"

auxiliary contact which is closed and is in the close circuit of the

USST side breakers did not open before the waset of the trip signal

to the USST breakcrs. Therefore, for a momentary interval or over=-

lap, Doth sets of 4kV bus breakers simultaneously had a rlose signal.

The result was that both sets of breakers (i.e., the USST and SSST
breakers) on buses 2A and 2B were simultaneously closed for
approximately 16 cycles and the corresponding breakers on

buses ZC and 2D were simultaneously closed for approximately 22

cycles. During these intervals, the main generator with its field
deenergized was connected to the 138kY offsite circuits through the
intervening USSTs, 4kV wuces and the $58Ts. This resulted in
motorizing of the main generator. Approximately 6,000 amps of
motorizing current was observecd on the 22kV generator bus. This
indicates that over 20,000 amps current was distributed between the
4kV buses and their transformer windings.

The resulting overload on USSTs 2C and 2D and on SSST 2B, and the
phase unbalance condition sensed by ths Z-30 relay protection for the
138kV 1ine to Midland, caused tripping of all breakers on the four

4kV buses and the tripping of the 138kV brealer 85. The Z-30 relay
sensed the phase difference between the 138kV Midland line ana the
tripped main generator The different time tntervals (1f cycles, 22
cycles) cited above are due to the differences in trip characteristics

.
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or the overcurrents seen by the 4kV bus breakers, i.e., the faulted
condition was cieared sooner on buses 2A and 2B.

The licensee determined by tests performed (see Section 3.3) on the
4kV bus breakers that an "early b" contacts closed overlap condition
existed in the automatic close circuits of these breakers. This
condition would permit simultaneous closure of both supply breakers
on each 4kV bus if the trip signal to the USST side breakers were
removed before the SSST side breakers had fully closed.

It is noted that the design deficiencies noted above are in the non
safety-relataed portion of the plant electrical systewm. Also, the
Regulations (10 CFR 50 Appendix A GDC 17) only require immediate
access to offsite power (i.e., fast transfer to the S3ST) in the
everit of a LOCA. The capability for fast transfer back to the USST
is not a design requirement.

Ore other design feature was reviewed to determine whether it contri-
buted to the fast transfer malfunction which occurred or had the
potential for causing a malfunction. This was the design feature
that would prevent a fast transfer if the voltage of the 4kV buses
was between 30 and 75 percent of normal voltage, which would be the
voltage of the power supply to which the bus is being transferred.

It was concluded that this feature did not contribute 1o the malfunc-
tinsn and that it provides equipment protection alainst the electrica)
and mechanical stresses that would be produced it two such differing
voltage sources, with a probable phase difference due to motors on
the isolated bus acting as induction motors were cornecied (A bus at
less than 30% voltage is considered a dead bus, and greater than 75%
viltage it is sufficiently close to normal voltage that undue stres=
sing would not occur).

Followup Tests

As discussed in Section 3.2 above, a design deficiency involving
timing of the pallet switches that are a part of the electrical
breaker "early b" contacts resulted in simultaneous closure of the
4kV breakers on the unit and the system sides, resulting in motoriz-
iny the generator. To confirm this, the licensee performed two
107lowup testis of the pallet switches timing, one on November 19,
1987 for the 2A 4kV bus breakers and another on November 20, 1987 for
the 2C 4kV bus breakers. The test results demonstrated that the
pallet switches fun:tioned as designed. (i.e., with the design
deficiency). The licensee's corrective action for this deficiency
was to install knife switches in the closing circuit of the 4kV
breakers (see section 4.1). The licensee performed another test

on Novemper 20, 1987 to verify that such corrective action would
eliminate the design deficiency. This was done by temporarily
opening the closing circuit of one of the 4kV breakers (This i¢
equivalent to an open knife switch). The results of the test




verified that the licensee's corrective action would work, i.e.,
with the set of knife switches on the vnit side open and the set
on the system side closed, the fast transfer would occur from the
unit side to the system side. The ynit side breakers would not
reclose. This eliminates the pussibility of the USST and the SSST
b.eaker: being closed at the same time and the vesulting potentia)
for motorizing the main generator.

4.0 Corrective Actions

4.% Description of Modifications

Three Zesign deficiencies were identified by the licenses that
contributed to the November 17, 1987 loss of offsite power event.
These deficiencies are discussed in Section 3.2.

These deficiencies included (1) the lack of a seal-in of the s.gnal
which initiates generator trip and fast tus transfer to the SS5T on
turbine trip, (2) the capability for automatic fast bus transfer in
the reverse direction, i.e., from the SS55T back %o ihe U.ST.  and

(3) the overlap operation of the "earlv b" auxiliary contacts of the
4xV bus breakers which enabled a simultancous closure of the USST
side breazker and the S55T side breakers.

Turbine Trip Seal-In Addition

To correct this deficiency, the licensce replaced four Westinghouse
MG-6 self-reset relays (they are used as a pair in each of two
redundant turbine trip schemes) with two Elestro Switch Type LOR
Tockout type relays whica require manual reset. These relays

are the final actuation relays for all turbine trip signal inputs
and will assure that no turbine trip will self-reset.

Defeat of the Reverse Automatic Bus Transfer

The reverse automatic bus transfer from the S55Ts back to the USSTs
was defeated by inserting a knife switch in the auto closure circuit
of each 4kV bus breaker. The switches in the close circui. of the
USST sice breakers will be kept open, which prevents automatic
reclosure of these breakers thus cefeating the reverse auto transfer
of the buses back to the USSTs. The knife switches in the close
circuit of the SSST side breakers will be kept closed tius retaining
the auto transfer from the USSTs to the S$SSTs. The knife switches
are physically installed in their =espective breaker cubicles and

will be maintained in the proper pusition by administrative controls.

Indicator lights in the control room show thac each of the eight
knife switches «re in the corvect position. The licensee indicated
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his intent to replace these knife switches vith more appropriste
components at the earliest opporturity. The proper eperation of
this modification was verified by test. (See Section 3.3)

It was noted that the knife switches for the SSST side breakers were
not needed to defeat the reverse auto transfer. The licensce
indicated that these switches were installed to pruvide the plant
with flexibiiity which may oe useful during test or maintenance
activities during the period prior to replacement of these switches
with permanent circuitry.

Elimination of the "early b" Contact Overiap

The defeat of che reverse auto bus transfer by the open knife
switches in the close circuit of the USST side breakers effectively
eliminated the contact cverlap problem. Therefore, no furthur
corrective action was tuken.

Testing and Modification of Electrical System

As described in Section 4.1, the licensee performed two
modifications to the electrical system for BV-2. One modified the
trigping circuits associated with the transfer scheme of 2A, 2B, 2(,
and 2D 4kV buses and the other modified the trip initiation

signals from the turbine trip system. Team inspectors; reviewed and
witnessed the post-modification testing for the changes. Visual
observations and walkdowns of the newly fuitalled lockout relzys and
knife switches were performec as a part of the inspection. Mambers
of the inspaction team also discusced the field modifications with
personnel installing the hardware to determine whether the indivi-
duals were knewledgeable of the modifications that were being
implemented. The inspectors found that the personnel installing the
modifications demonstrated an acceptable knowledge of Che changes.
The modification activities were performed in accordance with the
applicable pr¢cadiires.

After the modifications had heen functionally tested, the licensee
performed an overall system transfer tes. to ensu~e that all
modifications worked properly. Members of the inspection team
witnessed portions of t'e test and determined thet the modifications
that che licensee instal'ed worked preperly.

Tie licensee performed the required safety evaluations in accordarce
with 1C CFR 50.59 for the two facility modifications discussed in
Sections 4.1, i.e., (1) installation of knife switches in the %1kV
breaker closing circuitry and (2) renlacement of the existirg rela.s



in the turbine trip circuit with lockout type r2lays. The iicensee's
evaluation concluded that no unreviewed safety questions exist for
the modifications. Tre team reviewed the safety evaluations and
verified that sufficiant bascs exist for the licensee's conclusion.

§.0 Precursor Event - Oc:ober 24, 1987, Partial Loss of Offsite Power

During the perfurmance of the initial startup test program “Net Load Trip

Test" on October 24, 1987, Beaver Valley 2 experienced a partial loss of

offsite power. This event is discussed in Attachment F and in inspection s
reports 50~412/87-63 and 87-64. As noted in Aitachment F, {he liccnsee

noted that immediately after the off-site power fource was connected to

the 4h¢ buses, th2 unit supply breakers attempied to reclose on the 4kV

buses. Sirnce the November 17, 1987 event invelved a loss of offsite power

and a recloture of the unit suppiy breakers on the 4kV buses, the

inspectors questioned the acdequacy of the licensee's initial review of the

October 24, 1987 event. 1

Discussions with 1icensee management indicated that the Uctober 24, 1987

e nt was reviewed by engineering to determine the reason these¢ breakers
attempted to reclose on an already energized bus. The licensee indicaied
that using the ‘aformation that was available at the time of the

October 24, 1987 event, the slow bus transfer senuence appeared to allow
vhe transfer attempt te occur. Becadse of the test initia) alignment, the
plant had been placcd in a unique situation which typically does not
cccur. From the data, the licensee subsequently concluded that the slow
bus transfer sequence was the mechanism that allowed theve four additional
breakers to attempt to reclose on an energized bus. The review reasonably
assured that this was a unique situation and would not occur unless these
unique conditiens occurred again. Further discussion with the licensee
indicated that after reviewing the November 17, 1987 event, engineering
went back and reviewed the October 24, 1987 event and determined with the
additional data collected from the Novomber 17, 1987 event, that a slow
bus transfer did not cause the supply breakers to attempt to reclose on
the 4kV buses. Yne licensee determined that it was in fact the fast
transfer scheme that had allowed these breakers to close.

Based on the discucsions and arn independent review of the data that hezd
been collected from the October 24, 1987 event, the team concluded that
the 1icensee had reasunably reviewed the data and had come to a reasonable
conclusion of the October 24, 1987 occurrence. The team concluded that
the licensee's review arocess in this area was adequate to address this
type o7 concern and could adequately resulve terhnical issues in their
review process.
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6.0 Beaver Valley irit 1 Review

7.0

As discussed in Section 4.1, several modificatiuns were made to beaver
Valley 2 to correct the design deficiencies that contributed to the
November 17, 1987 loss of offsite power event. [Uiscussions were conducted
with Ticensee manazgement to determine if simifar design deficiencies
existed a4t Beaver Valley 1 and the potential for a loss of offsite power
event at Unit 1 similar to the November 17, 1987 Beaver Valley 2 evert.

As aiscussed in Attachment D, it was determined that a differenca eaists
between the Urit 1 und the Unit 2 thrust bearing trip device signal. The
thrust bearing trip signal was the initiating event for the November 17, 1987
event. In Unit &, an electronic sigual is generated which doas not lo:k

in. The signal rapidly decays. However, in Unit 1 the thrust buaring

trip device signal is not electronic. Ratier, it is generated by a hydraulic
system that does lock in the trip signal. inerefore, a similar problem is
not an immediate concern for Unit 1. However, some aspects of the design
deficiencies at Unit 2 (see Section 3.2) are potentially applicable to

Unit 1.

The licensee committed in their letter of November 30, 1987 from

W. 5. Lacey, Duquesne Light to C. J. Anderson, NRC to perform a review of
Unit 1 to establish the need and feasibility of design changes. This
review is to be conducted at the upcoming BV-1 refuelina outage currently
scheduled to start on December 11, 1987. The licensee's review of Beaver
Valley 1 for potential design deficiencies and the correction of these
deficiencies i» an unresoived item pending licensee completicor and NRC
review of these activities (50-412/86-68-01).

Summary

The team concluded that the licensee identified the primary cause of the
short 1nss of offsite power event that occurred on November 17, 1987.
Three design deficiencies that contributed to the event included: lack of
a seal-in of the signal which initictes a generator trip and fast bus
transfer to offsite power on a turbine trip; capability for fast bus
traasfer in the reverse direction back to the unit; and overl2p operation
of the auxiliary contacts of the 4kV bus breakers which allowed simul-
taneous closure of the USST side and the SSST side breakers. These
deficiencies were corrected by two modifications. One of these mocifi-
cations provided a turbine trip seal=in. The other modification consisted
of the insertion of knife switches to the auto closure circuit of each

4kV bus brezker to prevent fast bus tcansfer in the reverse direction.

The insertion of the knife switches eliminated the contact overlap
protlem,
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Prior to startup of 'Init £ after the event, the licensee committed to make
the above mentioned modifications to correct the specified deficiencies.
This commitment was made by the licensee's management during a telephone
call between the litensece and NRC management on November 20, 1987. This
commitm2nt was documented in a letter frem J. D. Sieber, Duguesne Light to
the NRC dated November 25, 1987. These modifications wer: made and

tested prior to restart of Unit 2. In addition, the license committed to
review Beaver Valley Unit 1 for similar deficiencies and meke any

required medifications., The work for Unit 1 is to Le done cluring the
refueling outage scheduled to Leain on December 11, 1927.

Unresolved Jtems

Un-esolved items are matters about which more information s veguired in
order to ascertain whether they are acceptable items or violations. An
unresolved ftem identified during this inspection is discussed ir Details,
Paragraph 6.0.

Exit Me:ting

The inspectors met with licensee personnel (denoted in Details,
Paragraph 1.0) on November 20, 1987. The inspectors summarized the
inspection findings.

At ro time during this inspection was written material given tc the
licensee.
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Attachment B

4kV Bus Breaker Control Lircuit*

(#3v1208x) /

:;L aVigiax

S2SNNSAM
(B2SNNSAB)

83v203x2 27VA2200X
(83v20612) :
4
.? !
Brir 424 Closing Cot)
(Brkr 42C Closing Cofl!
USST Brirs 20

(SSST Brkrs €24)

*The simplified sketch shown is for the USST brealer 42C and 42A ciozing
coil. However, it is typical of all the USST and SSST treakers (42C, 142C,
242D, 3420, 42A, 142A, 24°T and 342B).

Legend

1. 90% voltage relay contact (Device B3V1206X): closes when the USST voltage
is apove 90%

The “early b" contact of each opposite side breaker (e.g., 42A and 42C)
when the breaker begins to open is used to initiate closing of its =zppo-
site breaker. Thus, when USST breaker 42C starts to open its "early b"
contact in the closing circuit of breaker 42A closes initiating closure of
42A before 42C is fuily open. Conversely, the "early D" contact of
vreaker 42A is closed when breaker 42A is open thus providing & close
permissive for breaker 42C. This "early b" contact should open when
breaker 42A begins to close. The design intent is to provide fast trans=
fer from the USST to the SS5ST and to prevent reclosing of the USST bLreaker
if the SSST breaker is closed.

ne

3. 75% voltage relay contact (Device 83V208X2) with time delay of 20
eycles: closes when the USST voltage is greater than 75%.

4. 30% voltage relay contact (Device 27VA 2200) closes when the USST
voltage is less than 30%.

NOTZ: Items 3 and 4 above permit the operator to close breaker 42C,
provided the USST velitage is within permissible limis (>75% or <3U%)

5. ¥nife Switch: added in the circuit as a modification to allow fast
transfer orly in one direction (1i.e., from USST tn SSST). The knife
switches cn the USST side breakers will be kept open and those on the
58ST side will be closed tu permit such a transfer.







Attachment D

Thrust Beariny Trip Description

The thrust Learing trip aavice is designed to measure the axial positioning of
the main turbine sha®t. The tnrust bearing trip control svstem detects motion
of the thrust bearing in either direction. The sensing devise for Unit 2 is a
linear variable transformer (LVT) typs arrangement that cenerates ar electrical
sigral whizh is directly pre;ortional to the thrust bearing motion. This
signcl s sent to the plant computer and to the turbine rotor position module
in the control room. With thig circuitry, a turbine trip signal and two
control room alarms are generated. The turbine thrust bearing wear alarm, a
precursor alarm, is generated when a predetermined setpoint is reached. This
alarm is designed to a'low the operator to take immediate action to unload the
unit prio: to reacking a thrust bearing failure. This circuitry also provides
a signal tc the Weutinghouse emeryency cabinet for turbine trip circuitry and
annunciatoy window 3F, turbine thrust bearing failure turhine trip., The
Westinghouse emergency cabinet rircuitry, upon receipt of this signal, is
designed to autcmatically sbut down the unit and immediately open generator
output breakers 352, 362, and the field cxcitatior breaker.

The Unit 2 thrust bearing trip device does not lock-in the trip signal. There-
fore, when the elecironic signal decays away, the trip signal will zlear. The
Unit 1 *hrust bearirg trip device signal s generated by a hydraulic system
that dues lock in the trip signal. Therefore, a similar problem (s not an
immeaiate concern for Unit 1. The above Unit 2 trip device is duplicated, thus
incorporating a one out of two trip coincidence. The Westinghouse emerqgency
trip cabinet allows for indivicdual circuit testing without causing a turbine
trip.
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