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Dennis M Crutchfield, Chief
;

| Operating Reactor Branch No 5
Nuclear Reactor Regulation

i US Nuclear Regulatory Consnission
Washington, DC 20555<

DOCKET 50-155 - LICENSE DPR-06 -
BIG ROCK POINT PLANT - SEP TOPIC VII-1.A " ISOLATION OF REACTOR PROTECTION1

SYSTEM FROM NON-SAFETY SYSTEMS, INCLUDING QUALIFICATION OF ISOLATION DEVICES"
; - RESPONSE TO FINAL SAFETY EVALUATION REPORT

j By letter dated September 2, 1982, the NRC issued its final safety evaluation
4 report (SER) for SEP Topic VII-1.A " Isolation of Reactor Protection System

from Non-Safety Systems, Including Qualification of Isolation Devices". As ,
i

j stated in the SER and as reiterated during the integrated assessment meetings

1 during the week of November 15 to 19, 1982, the NRC concludes that suitable
isolation devices exist in the Reactor Protection System (RPS) with the'

j exception of isolation of possible effects from the RPS motor-generator sets
|

and alternate feed. The NRC is specifically concerned that sustained voltage
or frequency transients in the RPS power supply (motor-generator or alternate'

feed) could overheat half of the scram solenoid valves and prevent a scram.
Therefore, the NRC recommends that suitably :lualified isolators be installed
in each protection bus.

The enclosure to this letter provides justification to support our position
that once setpoint adjustments have been made to the regulator and over-

,

voltage relay associated with each RPS motor-generator set, the existing
protective devices in addition to existing administrative controls and
preventive maintenance programs ensure safe and reliable operation of the RPS,

;
and its associated scram solenoid valves. Therefore, Consumers Power Company
considers the aforementioned NRC recommendations to be unwarranted and this
SEP topic to be closed.

f& C>Y
s;

' Kerry A Toner ygf
Senior Licensing Engineer.

CC Administrator, Region III, USNRC ;

!NRC Resident Inspector - Big Rock Point'

Enclosure 8303170096 830311
IPDR ADOCK 05000155
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SEP TOPIC VII-1.A
" ISOLATION OF REACTOR PROTECTION SYSTEM FROM
NON-SAFETY SYSTEMS, INCLUDING QUALIFICATION

OF ISOLATION DEVICES"
RESPONSE TO FINAL SAFETY EVALUATION REPORT

ENCLOSURE

By letter dated September 2, 1982, the NRC issued its final safety evaluation
report (SER) for SEP Topic VII-1.A " Isolation of Reactor Protection System
from Non-Safety Systems, Including Qualification of Isolation Devices". As
stated in the SER, and as reiterated during the integrated assessment meetings
during the week of November 15 to 19, 1982, the NRC concludes that suitable
isolation devices exist in the Reactor Protection System (RPS) with the
exception of isolation of possible effects from the RPS motor-generator sets
and alternate feed.

The remaining concern associated with this topic is that a sustained voltage
or frequency transient in the RPS power supply (motor-generator or alternate
feed) could overheat half of the scram valves and prevent a scram. Therefore,
the NRC recommends the installation of suitably qualified isolators in each
protection bus. The purpose of this enclosure is to provide justification that
existing protective devices, coupled with administrative controls and
preventive maintenance programs, in effect ensure safe and reliable operation
of the RPS and, subsequently, the NRC recommendations are not warranted.

Previous correspondence associated with this topic provided specific operating
details of the protective devices in the RPS power supplies. Setpoints,
required operating ranges and equipment characteristics, however, were not
included in that correspondence. Consideration of such parameters is
essential in evaluating the adequacy of the present system at Big Rock Point.

Figure 1 is a simplified diagram of one RPS power supply illustrating the
protective devices and metering provided. In addition, Figure 1 includes a
table listing the devices and present setpoints. The three conditions under
consideration; i.e. , over-voltage, under-voltage and under-frequency will be
subsequently discussed. Discussion of the pilot solenoids is provided first,
however, since the operating requirements and failure characteristics of the
solenoids must be established.

The ASCO Iype 8316 solenoid valves utilized in the RPS at Big Rock Point are
normally powered from the RPS motor-generator sets and are industrially rated at
120 VAC, 60Hz/110 VAC, 50Hz. Normal operating ranges are 102 to 120 VAC for
60Hz operation and 93.5 to 110 VAC for 50Hz operation. The manufacturer's
catalog specifies that all solenoid valves are tested to operate at 15% under
the nominal voltage at maximum operating pressure differential and are capable
of operating for short periods at 10% over the nominal voltage (132 VAC for
60Hz operation, 121 VAC for 50Hz operation).

Failures have been experienced with the solenoid valves at Big Rock Point
Plant; however, gross failure to several solenoid valves has never been
experienced. The failures that have occurred have been attributed to aging of
component parts within the solenoid valves. On February 2, 1979, Consumets
Power Company submitted its response (Attachment I) to IE Bulletin 78-14 which

OC0383-0006A-NLO2
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addressed the deterioration of Buna-N components in ASCO solenoid valves. As
evidenced by that letter and associated General Electric Company,

correspondence, aging is a key factor in failures associated with the solenoid
valves and tends to reinforce the fact that a sustained transient is required
to cause overheating and faulty operation of the solenoid valves. Periodic
replacement of critical parts has been implemented at Big Rock Point as
indicated in Attachment 1. Scram testing during refueling. outages verifies

proper operation of the scram solenoid pilot valves.

OVER-VOLTAGE PROTECTION

Over-voltage protection (Figure 1. Item 59) for each 120 VAC RPS motor-
generator (M-G) bus is accomplished through the use of a General Electric
Company Type 12PJV11A1 relay. The operating range of this relay is 70 to 160
VAC at 60Hz. The present setpoint of the relay is 140 VAC. At 140 VAC, the
relay will act to trip the output of the M-G set by opening the field circuit.

The setpoint of 140 VAC was apparently chosen to protect against regulator
failure and not to detect setpoint drift which would be detected by operations
personnel during their routine rounds. Regulator range, as determined by
initial testing of the power supplies by the manufacturer, was determined to
be 96.5 to 143.5 VAC at no load and 96.0 to 143 VAC at full load conditions
(see Attachment II).

During this review of the components receiving power from the M-G s..s, it

becomes apparent that the over-voltage setpoint should be adjusted uownward to
provide greater protection against over-voltage conditions. In addition to

the solenoid valves which are rated at 120 VAC/60Hz with a short duration
over-voltage limit of 132 VAC at 60Hz, the neutron monitoring system
instrumentation has power input requirements of 115 VAC i 10% or 103.5 to
126.5 VAC at 60Hz. Therefore, Consumers Power Company plans to reduce the
setpoint of the over-voltage relays to 125 VAC.

To accomplish this change in over-voltage setpoint, adjustments to the M-G set
voltage regulator are also deemed necessary. The present setpoint for the
regulator is 120 2 VAC. This setpoint will be reduced to 115 ! 2 VAC which
will not only provide an acceptable margin for the over-voltage trip. but will
also (1) provide a voltage source to the solenojd valves within their
operating range of 102 to 120 VAC, (2) reduce I R losses by approximately 8%
in all components powered by the 120 VAC RPS bus and, (3) improve the
reliability of neutron monitoring system components by not utilizing excess
potential on consumable items such as electron tubes.

UNDER-VOLTAGE PROTECTION

Two under-voltage devices exist within the RPS power supplies to guard against
under-voltage conditions. The under-voltage relay (Figure 1, Item 27) in the
480 VAC prime mover control circuitry functions as a " loss-of-voltage" sensor
to not only provide annunciation to the control operator that a loss of power
to the M-G set has occurred, but also to trip the output of the M-G set by
opening the field circuit after a 10 second time delay. This relay is an
AGASTAT Type DEH-SR-22-Q time delay relay with a nominal voltage rating of 120

OC0383-0006A-NLO2
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VAC, 50-60Hz. Pickup voltage of this relay is approximately 85% (102 VAC) of
i nominal voltage and dropout occurs at approximately 50% (60 VAC). (This

information was obtained through telephone conversation with the;

i manufacturer's representative as no technical information on this relay is
4 readily available.)
4

As stated previously, the function of the under-voltage relay, is to sense the*

loss of prime mover supply voltage and permit the control room operator to
transfer to the alternate feed (see Attachment III Alarm Procedure ALP 1.2,

#30 and #33) prior to losing the 120 VAC M-G output at the end of the 10-
second timing interval.

,

It is not the function of the M-G set under-voltage relay to protect against

degraded conditions on the 480 VAC supply buses. Degraded conditions are
detected by other protective relaying schemes in the station power system
which trip the supply breaker to the 2400 VAC bus (also deenergizing the 480
VAC buses). Tripping of the 2400 VAC bus breaker will occur 10 seconds after

| a sustained degraded voltage level of 89% rated voltage (i.e., 107.VAC on the
120V potential transformers) is reached on all three phases of the 2400 volt'

bus (see Attachment IV, Section 2.18.4.2). Also, it is worth noting that the

M-G outputs remain essentially constant until the trip occurs. (In fact, the
M-G outputs are essentially constant down to 70% of rated voltage with full
load on the generator, see Attachment II.) This is due primarily to over-'

sizing of the motor for the M-C set and the large inertia flywheel which keeps
the generator at near rated speed.

The second under-voltage device associated with the RPS supply is the under-
voltage breaker, CB-REll (see Figure 1). This breaker serves three functions:
.(1) to rapidly deenergize the scram solenoid buses.in the event of a manual
scram (although a trip signal is also initiated in the RPS logic from the

,

manual scram pushbutton), (2) to rapidly deenergize the scram solenoid buses'

when the reactor mode switch is placed in " Shutdown" position, and (3) to
deenergize the scram solenoid buses if low voltage is sensed on the RPS bus.
The setpoint of this breaker is 52 1 20 VAC.

,

'

i

Although adequate under-voltage protection is provided by the above devices
for both the M-G set 120 VAC bus and the alternate feed, Consumers Power
Company does not believe that under-voltage protection is essential to prevent

. overheating of the solenoid coils in the RPS. Figure 2 portrays the results
,
' of a recent test performed with spare pilot solenoids at Big Rock Point Plant.

(Three spare solenoids were tested for voltage decrease to establish test
validity and the average was utilized in the construction of Figure 1. Only
one solenoid was utilized for the voltage increase test as solenoid response
during the voltage decrease test was nearly identical.) Results of the test
indicate that on decreasing voltage, power consumption (VA) of the coil at
voltages lower than the minimum operating voltage of 102 VAC is less than that

.

amount required at the minimum operating voltage. When the plunger releases
from the core, a sharp increase in current is detected; however, the volt-
amperes required is still less than that required at minimum operating voltage
and is only 54% of the voit-amperes required-at maximum recommended operating
voltage of 120 VAC. It is extremely doubtful that overheating of the coil
would occur under low voltage conditions. Further, with the voltage decreased

+
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to a point where plunger drop-out occurs, erratic operation can be expected
| from all neutron monitoring instrumentation (and other devices receiving RPS

power); and in all probability, a trip of the affected RPS channel would have
already occurred.

: UNDER-FREQUENCY PROTECTION

Under-frequency protection for the RPS power supplies is indirectly obtained.
However, Consumers Power Company believes the protection adequately satisfies
the intent of current licensing criteria.

As stated in previous correspondence associated with this topic, grid
frequencies are extremely stable. An upward shift in frequency is not of
concern for overheating as an upward shift increases the inductive reactance
of the solenoid coils thereby decreasing the current and reducing any heating
effect. A downward shift in frequency is, however, a cause for concern.

,

Existing procedures address instability in grid frequency (see Attachment IV,
Section 2.18.4.3 and Attachment V) and provide instructions for separation
from the grid. At the separation frequency of 57.6Hz (96% of rated frequency)

,

any additional heating to a solenoid coil rated for 120 VAC, 60Hz/110 Vac,
'

50Hz is considered insignificant.

Under-frequency protection for the M-G sets is provided by thermal overloads
(TOL)s in the motor circuit. Additional loading imposed by either excessive
load current on the M-G set output or loading due to bearing seizure would be
detected by TOL devices.

The devices used for TOL protection (Item 49, Figure 1) are General Electric
Company CR 124B1, Size 2 TOL relays with Type CR 123C30.3B heater elements.
The TOLs are designed for 115% of full load current (see Attachments VI and
VII).

.

Attachment VIII lists the nameplate data for the motor and generator of each'

RPS M-G set. By comparison of the data and as illustrated by the test report
(Attachment II), the motor is oversized and provides extremely good frequency

;

regulation in addition to providing the necessary starting torque toa

accelerate the generator and flywheel to operating speed. Starting of the M-G

set, however, normally results in receipt of the TOL alarm (see Attachment
III, Alarm Procedure ALP 1.2, #29 and #32).:

Figure 3 is a typical speed-torque-current curve for the type of motor used in
the M-G set (A curve of this type has been requested from Cencral Electric
Company for the specific motor design but has not been received). From this

curve, typical response of the TOL relays can be determined.,

Full load current on the M-G set is 31.3 amperes. The TOL heaters are rated
at 115% of full load current or 36 amperes. At full load the motor is rated
at 1765 RPM which will provide an output frequency of 58.8Hz (actual loading
of the generator at Big Rock Point is approximately 40% of full load).

OC0383-0006A-NLO2
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,

If additional loading is imposed on the generator, either from excessive load ~
or bearing seizure, both current and torque will increase and speed will
decrease. At 115% of full load, motor current will reach 36 amperes, torque

will approach 144% of full-load torque and speed will decrease to 1746 RPM,
resulting in an output frequency of 58.2Hz.

If loading continues to increase to a point where speed decreases to 92% of
synchronous speed (i.e., 1656 RPM), the output frequency will decrease to 55.2
Hz, motor current will reach 200% of full-load current (or 62.6 amperes) and
torque will approach 195% of full-load torque. At this point, the TOL will
trip in approximately 80 seconds (see Attachment VII). If further loading

occurs, at approximately 83% of synchronous speed the motor will stall as the
breakdown torque is reached.

The previous example is a severe case of overloading a motor, however, it
describes the characteristics of the various parameters and illustrates the
response of the TOL trip device. Less severe would be a loading of 125% of
full 1 cad. In this case, the TOL relay will ultimately trip (note that timing
criteria is not defined see Attachment VII Heater Selection). At 125%
loading, motor speed would decrease to 1737 RPM, output frequency would
decrease to 57.9Hz and motor torque would approach 155% of full-load torque.

In addition to the protective devices described above, the-RPS M-G sets
undergo inspection as part of the preventive maintenance program during each
refueling outage. The performance of the RPS M-G sets has been entirely
satisfactory since plant startup with only normal maintenance required.
Continuous monitoring of M-G set performance is part of the operator's daily
routine (see Attachment IX).

In~ conclusion, it is the opinion of Consumers Power Company that the existing
protective devices (with changes to the overvoltage relaying and regulator
setpoints to be completed during the 1983 refueling outage) and administrative
controls associated with the RPS M-G sets provide an adequate defense against
sustained voltage or frequency transients in the RPS power supply and do not
constitute a hazard to plant safety. Consumers Power Company, therefore,
concludes that the NRC recommendations are unwarranted.

:

b
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. ,.

Consumers
'

Power FEB 6 1979
'

~

Company-c ,

(... . , , ,

i "| \ ; '. ?!pGeneral Off ces: 212 West Mic*igen Aveni,,e, Jackson, Michigan 40201. Area Coce 517 788 05S0 VhU d
Febru'ry 2, 1979 '

a

.

I

'

._

l

|Mr James G Keppler - '

Office of Inspection and Enforcement
Region III
US Nuc1:ar Regulatory Commission.

.

799 Roosevelt Road
Glen Ellyn, IL 60137

DOCKET 50-155 - LICENSE DPR-6 -
BIG ROCK POINT PLANT - RESPONSE TO IE BULLETIN

.

78-14: DETERIORATION OF BUNA-N COMPONENTS IN
ASCO SOIINOIDS

'

The subject bulletin addressed failure of Buna-N components in ASCO solenoid,

valves. Consumers Power Company's response to the subject bulletin's request
for information is delineated below:

Item

Review Buna-N material applications in your centrol rod scram systems and
determine the time since installation and, for installed material, the time
since. packaging.

Response 1

i Our records indicate that the subject scram solenoid valves were shipped from
General Electric in 1966 and installed in 1965 and 1967. There is no data
available concerning the length of package or storage time prior to shipment.

Item -

O

Report the results of the review set forth in Item 1 above and describe your
schedule for replacement, both in response to this bulletin and for periodic
maintenance. '

Response 2

The scram solencid valves will be rebuilt with the hits specified in General
Electric's Service Information Letter (SIL) 128, Rev 1, Supp 1, during the

.

.

-- ---- -- -- - - -
- - - - - - , * - , - - - . .
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,

next refueling outage scheduled to begin in February 1979. A prevencive
maintenance program has been established to replace the affected scienoid
valve parts on a five year frequency.

l*

Item .
,

Describe the bases for your schedule of replacement identified in response,to
Ites 2 above. Justify any proposed replacement time in excess of three years.
Response 3

,_

General Electric's letter dated January 30, ,1979 (copy attached) reported that
a combination of shelf and in-service life of seven years for the subject
components is conservative based on industry experiences with failure of
Buna-N components in scram pilot valves. Records at Big Rock Point reinforce
GE's recommendation as the Big Rock Point failures discussed in the subject
bulletin involved valves which had been installed for approximately twelve
years before the first failure of this type occurred. As a result, a
scheduled preventive maintenance kit replacement program has been established
with a replacement frequency of five years. This is conservative and
justifiable based on both industry and BRP's past experiences.

- David A Bixel (Signed)
.

David A Bixel
Nuclear Licensing Administrator

CC Director, Office of Nuclear Reactor Regulation -

Director, 0ffice of Inspection and Enforcement
,

.

.
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-

G

.
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G E N E R A L ff E LE CTR FC
-

nuetsaa essn-

s:a.c:.z ,;.r. ww.wa>>O%mnwumesz:n<rmw: xmwa::.amwm,.

G E N E R A L (jf E LE CTRIC nuCtaxR sns:
.

DUStHsSS CRC-

.

.

C.ENEP.M. E .5CTRC COMPANY.175 CURTMER AVE., MN JOSE, CAur-ORN'A S6125
.

-
,

. .
.

G-EJ-9-ID cc: F. Turski~
* -

C. Hinton--
- --

January 30, 1979
'

--

,.

. . .

.
-

.
.

'

Mr. J. Rang
~

.

Consumers Power Company
1945 West Parnal1 Road-
Jackson, Michigan 49201 .

SUBIECT: RESPONSE TD NP.C-IE BUt ' UIN 78-14 .-- '

. , -
.

.

.

. Dear fir. Rang: .
.

This letter has t.een prepared by the General Electric C:;r:pany to provide
-

inforration to the operating EWR owners to assist ther. in responding to
the fiRC-IE Bulletin 7B-it,. and to provide a clarification of the re-

.

. corr.andations in Service Infor=ation Letter 125.*

.

In order to establish a cors:en base for discussing maintenance' recor-
.

.
.

< .

. saandations, and their bases, it is helpful to start with a few defini-!

-tions. .**

. ,

' '

1. Cure-Date(C.D.)
-

This is the date on which the Buna-N elasto eter parts are created
~in a roiding and heat curing process. This is the true "beginning-.

of-life'' for the r.aterial . Knile the cure-date is the ideal re-
ference for defining useful life cf an slas:omer, historically it
has not been identified on piece parts for a variety of canufac-
taring reiste-d rencons.'

2. Packeri o Date.(P.D.) .

This it. the de:e en which the varicus piece parts are peck:ged int
reph ec ent part hits. The ti es baracen curir.; :nd packa;:ng are-

not aheSys i.s.:,en accura ely; thereicra, i; is c:nservatively
a:;tu .=i to b-e e:;ual to er 1:ss than o y;:.:rs (?.D. = C.D. +2 yrs. ).

._ -- . . -- .. - . . -._ - . - _ _ .__..- -. - - :_ - . - _ . _ - . _ - . . . .-. .
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'

3. Eervice Life (S.L.) '

Service life is defined as the period of tire fro . packaging da:e
during which the elastomer retains encuch of its desicn pro:+rties
to perform its design function. Service life includes shelf ti.e

'

prior to installation.

' Discussion '
- '

-
.

The service life of elastorer parts in a pneuratic system is affected by
'

'envirorrental factors such as tenperature, radiation, air cuality, etc.
The initial Service Inforr.ation Letter (3/31/75) recounded replacemnt'

of the Bena-N parts after three years of actual sery;ce. This reccc.-
rendation was,made with knowledge that as ruch as four years could --
elapse beween the cure-date and the. beginning of actual service. It
was also rade without the benefit of a significant quantity of servicelife data. The 1/3D/76 revision to the Service Infer ation Letter
revised the expected service life based on actual in-service perfor-ance
data (see Figure 1). At tnat tire there were three plants that repor:eddiaphragm failures. These three plants had tires to failure of 7, 7 and

,10 years from the tire the valves or valve parts were shipped to the
sites. At the time of failure of diaphragr:s of the last two of these.

three plants there were eigh: other plants that had been in operationlonger with no failures in 1252 valves. (At another plant there were
tw failures not related to aging / hardening of the elasterer ceterial.
The first was at four years after valve shipping dates; the second at
seven years; these are considered isolated failures not related to the' subject of this letter.)

The 2/73 supplement to the Service Infor ation-tet*}r took into account,
for the first tire, the failure of the Buna-N disc in the solenoid valve
core assembly (plunger). Prior to this ti.e only the dynamic (i.e.,
flexing) parts of the valves were considered to have a li:r.ited life.
The disc in the plunger is almost co pletely surrounded and is nechani-
c' ally captured by the netal pluncer body. It is a passive element which' '

f.lexes only riinirelly when the plunger strikes the valve seat. The
.first time a failure of the Euna-H disc in the solenoid plunger was
observed at a plant there were 14 other plants that had teen in cpera-
tion longer with no similar failures in 257? valvis. The actual time to
failure from the year the valves were built was ten years.

Figure 1 su rarizes the er.perience to date with failures of Buna-N
compsnents in scram pilot valves. It is clear that the orobability of
aging-type failures beginning to cccur before seven years from the
packaging date is lex enough to be acceptable; therefore, a ccabination
of shelf and in-service life of seven yeers from packaging date is
conservative.

Very truly yours,
iij. . in t- .I -

ku. ( AEi:.' Q. (. 2:v|iLC'.A/..

' h. A. Ccstanti
Pr.-d.:ct ',; rvice Engineer .

:-1:E Pr.G::: Sc: eice
r ~_ - : . = Q -~ U . .. - . - - - . - = . - - -- - - - - -
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1 GENER AL h ELECTRIC
* C0*''*' Test Report - 022

REPORT OF TEST ,

SYNCHRONOUS M E"GUIEEATOR SET
-

... .. . . . . .

SLS4284A21Y18 Serial No 2587296| H03:2-CEERATOR SET -

g i
,

-5K4326A2H5k - rated K326Z - 4 pole - 25 HP - 1800 R.T. -; monst
-

- '

', 3 phase-220/440 volts-60 cycles
j .. . .

. . . .
- - 1

.

# '

$' ~ggmERATOR 5SJ4284A21Y13 - rated sJ2%Z - 4 pole - 6.25 UA .8 FF ' . !-

5 KW - 1800 RPM - 1 phase - 120 volts - 60 cycles

i,*..- . . ,.

-

Set complete with flywheel and voltage regulator 3S7932EA127A2
.

' E.

' ".U '. ,
,
, pq <. . - - -.-,

,
,

-
,

i'E03: This set has been rebuilt using 5IS4284A2H9 substituting motor above for "

' .' 5SK4326A2r8. , , . , ,

.-

! USTCHER
~

C EECE32 COPJURATION-

|?
Ii SPEC 3159E14, Rev. 2 - Addendum No. 1.-

f SPECIAL NOSS:
,

i -

4 .;
. .-

,

' ,:g ', : -
. .

j ^ '

,,
-

g ,. -

1. ' Yoltage regulator requires approximately 240 volts for operation.
.

p , .a. Generator has 120 volt output. . Potential transformer must be used.
. . . ,

h)t
Transformers were supplied origin =11y, but were not returned with;

.. sets. Transformer used for these tests has same rating and is
'a " property of Test Department..-

.

y. n- -
3 ,_ .,g .

. - - 2. Oscillograms contained in this test report have been cut to con- *

. . ' [ venient langths for ease of h=ad14"g. To assure continuity, the
Q^, . . oscillogram demonstrating five second interruption of motor power
p- .- was properly numbered on timing line before being cut.
-

'

D, -,..;
.

Y
-

%, _, . . /
. -

g- .-
~

.

*

g >., ..

-
.

, ' , ' -
- .., .

-.:
,

,
,,

?
j Tests bys' Z. SaVicki ''

'
*

-

i .Smal.1 AC Motor & Generator Department - Test '
,

, . *

Test report prepared by: John H. Herrick
Lg' A

'

' Tests certified and approved by: John H. Herrie
Small AC Motor & Genegttor Department ''

-

Schenectady, New York.
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ATTACHMENT II.

g2::- . .
. .

.

.
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3' GEN ER At h ELECTRIC
.

- eoaPAav

REPOR'T OF TEST.

N 'U N M U
SYNCHRONOUS

- . , . . . . .
,.

,

y.
- d 32.ui.J CORPORATION

fe *J;. , . ,;, . . --

. . .:. . ..4.. . . . .

' '

; Test Summary 'for spec 3159-E-14 - Addendum No.1
, supporting data and oscillograms included in report.

,

.

.-.y.; -- . ; _. .. .

.

. ~ . -
-

. .

M.1 ". Generator ' operating with naulator at sted voltage. The range at no load .

y/4'v is 96 5'to 1k3 5 volts and at full load is 96.0 to 143 volts. -

%g ' *i. . . , . . .'. .
.

.' .

. *
-

.,

.?~yi2 '' Flywheel maintains frequency. Frequency did not drop below 59 2. nis was ' -

~

g%;;when generstor was operating at full load with 70% voltage on drive motor. .

-

1,.L . . -:
.

- 5' 3 voltage regulator maintains voltage at required level de::enstrated in
,.~ oscillograms.

5 4 ce' erator operated at 2590 VA - 2560 watts, approximately 1.0 PP, a load ofn
01,,: 5050 YA - 1930 watts, .382 Pr added. Voltage did not dip below 105 volts.

.

,9 - No noticable frequency change. Demonstrated by oscillog:sm. Rese com-
- .d , binations of loads are worst conditions in spec. Set meets requirements under

,these conditions. Other conditions would also meet requirement..;

_. 7. . . '
'

.

5 5 Generator operated at full load with 70% voltage on motor (440 voit x .70 =
. .

~ J.. . 306)forapproximatelytwohours. Power to motor removed w for five ]
' .: seconds. Set maintained voltage and frequency output. Demonstrated by,

-

.

. [, .**'.~f4 - oscillogram. .,

-

. - ..
.

,

-5 6 Fuli load and no' load harmonic analysis then. Maximum harmonic was the
~

. third at full load condition - 3 2%. Maximum allavable 5 Fu11 load and /-'
..

no load crest factor 1.485 which seets requirement of 1.4 4 + 10%. / .

.
~

'-- ,, . ., . . ,

.P /'
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g
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9j.;;3 7,cg j, e .gi 3.. REPORT:.OF/. TEST [. -C'
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3 .t .j ' . . ,
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. .h ~ .' I 5, ,.,;.%l!:.9).'
y o ;.. ,e7 .

-|.y .e ;
.., .'

E, ~

I -
,

. \ b- st-> .

SYNCHRONOUS - HORIR GEIERA't0R BET ' : . ..' . ."*;:..c.+ 5
.. .. -.

. , ,
BECirIEL CORP 0 RATION

.~

' N-0 Seti- } i 51842B4A21Yl8
., .. ;;62 First Street ;i
.

*

2 San Francisco, California . THotor, $K4326A21Y54
.

'

Regn: 474-96320-1 | Generator' 5sJ4204A21Y13!
*

.
, 7 . . .

.
.

. .

k.

*

- _ _ . . - . . _ ' . . . . . . ' . . . _ _ _ . ,, , . , , , , , . ,, ., _. ,,, , , _ _

.. , ,
,

...

_ _ - . _..:._-._...._.-
'

. _ . _ _ - -- -.

i.nnw INPUT y , GENERA'!OR EXCITERs gL1-L2 L2-L3 L1rL3 L1 L2 L3 Ave 1 2 Total OUTRIT FIELD'
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_ _ . . . .

VoltEVoltsAmps'.
..g.__ . . .

. Amps" AmpsAmps Wattsf':#att nWatthVolts' Amps Natts rm.e Tolt Amps .I [
....._.......I.

.
. . . ~
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...
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ATTACIIMENT Ii
'

...,...,.......,.....s- . _. _ = . . . . _ . .
*

G EN ER AL $ ELECTRIC
-

,

~ '" '

,

.' ~ ' " courant
,

REPORT OF TEST
SYNCHRONOUS Mo!Gt nMLA'IOR SET'

N ''- ~ ' C . ... .

BECB'IEL CoRPGtATION . Motor-Generator Set: SIS 428fiA21Yl8
62 First street if Hotort 5K4326A21YS4'-

..

San Francisco, California Generator: SSJ4284A21Y13'

j , Regn: 474-96320-1 -

.

!

! Test: Harmonic Analysis*

|
'to check Spec. 3159-E-14 - 5 6

. . .
. _ . .

_ . _ _ - . _ .. . . . . _ . . . . . . . . . . . . . _ . - . _ . _ _ . . . _ _ . . . . . . . . . .

1._ . .m
_.

_ <

. __

No Load ) < Bated Ioad >. . . . . _ _ .
.. .

'

Fn q. Harm. Freq. Harm. % Freq. Harm. p FMq. Harm. %. . , - ._ r
.. -

>

.._. _ . . . _ . %
! . . . . . . .. 7-. y

-.. .. . .. ... . _
., . . . .....

_ . .
6o 1 100 960 16 ,.21

, , . , , , _ , , _ _ _
60 1 100 , ,

960, 16 .
. ..

. . . . . , . .
- -

120 2 .17 1020.,17 , , . _ , _ . . , _ , _ _ , _ _ _ .
120 , ,2 .16

._ _
1020 17, . 3o , ,,

, , , , ,

iI.i. 18 .01 .. . . _ . _ .. . .
100 .3 32 . _ _ .

1080 18. . . .
-

180 3 .. .n. . . . .
1080 ,

.

!;

! 240 4 nho .19 . . . _ .
240 _4 .

nho 19 .12 , J' .-
-- ,

300
.

5. .89 .
120o 20 . .i .-

i 300 5 .26 __... 1200 20 ;.oe .

360
.. . . . . . .

i
~

'

; 6 .06 1260 21 . . n. .
. . 36o . - 6 01.. .....)

.

7 _21 i - . . . . . . . .. . - . . . , . .

. . _ .

'
g

' . . _ . . . 420 .. 7 .. .33 . . ..- 11320 . 22 . 01 , . . . _ _ . . _ . _ . . . .420. .7 98 ... 1320. 22 ,- .

6 '

11380.. 23 . 13 '| . . . . . .._.'480.6 8 . o 7. | ..... 1380' 23.. 3. ,
.

_ . 4.80 8 .oe . ,
| '

24
. .. . _ . _ .. 540 l . 9 . 17 . .jl440

, . _ .

L._.. .540,.9.g.01 1440}.24
i ..-

.j Soo' 25 g . _ . ,
600 10 .095;, .jl50o|25.t.12 | .. .

lj . ._ 600 ; lo ;.o7 -

.
;156o' 26 ; , j ;

, , .
660

12.I.22I. ;......j162oj n I.ol,.
j .

n3 560 , 26 ; -t ._ 660|11 | .19 | . 1 -

! _ _.. . Tao 12 j.o2 . p62o , n . - [ _ . .
veo '

.

70o 13 .39 168o 28 f.o1
. . . . ,

.6o ' . .. 16co : 28 i.- . ;78o 13 .

i

'1740, 29 . . 01 ! g
. .i ~

;84o 14
f ., 640 ; 14 ,_ ji7hoj29,- -

- ,

| !
,,

.1800 t - 30 a. - '. - - . 900 15, .18 i . !18o0 3o ! ~ !' 900 ! 15 j.021
- ,

' - - - - - .., ,
|

.

|
, a

,
. .

. - 1 s, g
.| |
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VOLUME 3: RATING PROCEDUPES - ALARM .

P 1.2 - '-

ATTACliMENT III .

NUCLEAR STEAM SUPPLY SYSTEM ANNUNCIATOR WINDOW LAYOUT 1
Panel CO2

,

- ..
,

i
. ,

' ' Ref Prints M-121, M-122, GE 198E134
.

'

Dump Neutron Short Reactor Steam Scram Reactor Enc 1 Main Recire Condenser
Tank Flux Period Low Drum Dump Tank High High Steam Line Lo

,

'! Valva High Water Low Water High Water Press Press Isolation Valves Vacuum
! Closure Scram Scram Level Level Level Scram Scram Valve Closed Scram
i Scram Scram Scram Scram Scram
'

1 4 7 10 13 16 19 22 25 28 31

i Channel Neutron Short Shutdown Steam Scram Reactor Accumu- Low Reactor Reactor
! I Flux Period Mode Drum Dump Tank Very High lator Accum Protec- Prntec -

| Scras High One Rod Low Water Hi Water Press Leak Press tion Hg tion HG

| Of f 00 Level Level Block Set 1 Set 2
! Rod With- Hotor Motor
i drawal Overload Overload

2 5 8 11 14 17 20 23 26 29 32

| Channel Hanual Short In-Core Steam Rod High Rod Low Loss of Loss of

| 2 Period Flux Drum Position Reactor Drive Accumu- Power Power
i Scrso Scram Start- High Hi Water HC Set Press Filter lator to MG to HG
| Up Level Overload Hi Diff Press Set 1 Set 2
|, Press

*

'

! 3 6 9 12 15 18 21 24 27
'

30 33

i.

Contact Contact

} Off Returns
j Dev.-e Normal Normal Silence to Normal Reset Test

i
' Lamps Off Normal Steady Fast Off Normal

Flash On Flash Flash

j Audible Off On Off Off Off on
i 1

I I
i
i
'

12/18/81 ALP 1.2 - 1 R
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VOLUME 3: ERATING PROCEDURES - ALARM

P 1.2 - NUCLEAR STEAM SUPPLY SYSTEM ANNUNCIATOR m BULATION 1 ATTAcnneNT IIt
.

.

.

'

Ana Trip- - "

'

No Alarm Description Sensor Setting Corrective Action

! 3. If leakage detected, have repaired as soon as
j possible.
>

4. Check Control Room Fuse CO2-5 (10 amp).

; 28 Recire Line Valves Closed "SR" Scram Aux- 10% Closure of 1. Automatically causes scram actions as indicate;
! Scram iliary Relays Both Disch or in Annunciator 2, Part 2.

From Position Both Suction
Switches Valves, or Any 2. Recirculation flow of 6 x 10's Ib/hr (minimus)

: Combination of is required before a scram recovery is made.
| Both of These

Valves, One in:

) Each Loop
,

! 29 Reactor Protection MG 42-1A-61 115% Rated Cur- 1. Check generator ammeter for high output. (Nor
! Set 1 Hotor Overload rent of Motor mal is 15-20 amps.) If normal, problem is in
I the motor end. Switch Channel 1 Safety Systes!
i the alternate power supply and shut the MG set |
| down. *

i

j . 2. Notify Shift Supervisor so that immediate repa ;
can be made.

i

j 3. If generator output is high, leave set in serv

| and notify Shif t Supervisor and Instrument ,

! Department immediately.
1

j 30 Loss of Power to MG 27-1 Loss of Voltage 1. Transfer to the " Alternate" power supply.
j Set 1

2. After a 10-second TD, output on MG set will dr
to "O."

I 12/18/81 ALP 1.2 - 13 Rev'

| hr0781-2051a123-20
i
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hVOLUME 3r (ERATING PROCEDUREE - ALARM '

.P 1.2 - NUCLEAR STEAM SUPPLY SYSTEM ANNUNCIATOR O BULATION 1 ATTActiscNT rii
~

.

!

Anr.
~ "'

' Trip
*

No Alarm Description Sensor Setting Corrective Action

31 Condenser Low Vacuus PS-652, 653, 8" Hg i .5" 1. Scram initiation as outlined in Annunciator 2'
'

Scram 654, 655 ABS -22" Vacuum Part 2, of this section.
;

2. Normal heat sink (main condenser) is lost.i

1
; 3. A further drop to 10" Hg ABS (~20" lig vac) caa
j all steam admission valves to turbine and maia
i condenser to close.
,

4. This scram function is bypassed with reactor
; pressure less than 450 psig, mode switch "BPD~
: position or mode switch in " Refuel" position.
1

j 5. Check CCWPs on, air ejectors and OG isolation
-

valve.

I 32 Reactor Protection MG 42-2A-61 115% Rated Cur- 1. Check generator ammeter for high output (norm
; Set 2 Hotor Overload rent of Motor is ~15-20 amps). If output is normal, the
{ problem is in the motor end. Switch Safety

System Ch 2 to the alternate power supply and
j. shut the HG Set 2 down.
>

4

j 2. Notify the Shift Supervisor so that immediate
! repairs can be made.
'

3. If the generator output is high, leave the HG
Set 2 in service and notify the Shif t Supervir
and Instrument Department immediately.

;

,

i
,

'

12/18/81 ALP 1.2 - 14 Rev
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Vol.UME 3: : RATING PROCEDURES - ALARH

| ;i.P 1.2 - NUCLEAR STEAM SUPPLY SYSTEM ANNUNCIATOR ..ibULATION 1
ATTACllHENT III'

.
.

!
*

i
.

TripAnn -- --

No Alarm Description Sensor Setting Corrective Action
,

33 Loss of Power to MG Set 2 27.2 Loss of Voltage 1. Transfer to the alternate power supply.

2. After a 10-second TD, output of HG Set 2 will
drop to "0."

I

.

/

* At 1350 psia, see Technical Data Book, Section 15.5.F.

12/18/81 ALP 1.2 - 15 Rs

br0781-2051al23-20
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ATTACWINT IVVOL'Y 3: OPERATING PROCEDURES - 077 NORMAL
ONP 2.18 - LOSS OF TRANSMISSION SYSTE.M

* *
-

,

2.15 LOSS OF TRANSMISSION SYSTEM
1

NOTIIT ' DIE SHIFT SUPERVISOR, k?!EN ENTERING TEIS PROCEDU?,E, .70 EEIIF,
TO THE SITE DIERGENCY PLAN VOLUME 9A FOR CLASSIFICATION AND
DERGENCY PLAN ACTION.

Loss of 138-kV System occurs when 199 OCB opens or when there is a |
'

power failure'of 138-kV line. Three general situatior_s exist when
,

the 138-kV System is lost: (1) k' hen renerator is on line and no |

scram occurs; (2) when generator is en line and a scran occurs; and
(3) when generator is off line.

NOTE: The 56-kV line is assumed to be available in any" case.

NOTE: A situation has been postulated where the loss of the
Transmission System occurs, the bypass valve fails to open and the
reactor fails to scram (A1WS). The operator guidance is written in
Off-Normal Procedure " Multiple Rod Insert Failure."

2.18.1 Generator On Line - No Scram

2.18.1.1 Symptoms

1. Generator output will drop to station power load.
'

2. Turbine bypass valve open alarm will annunciate. *

,

. 3. 199 OCB trip alarm will annunciate if loss of 138-kV System is
due to 199 OCB trip.

2.18.1.2 Automatic Actions *

1. Turbine control will transfer if 199 OCB trips open and
generator output will drop to maintain station load.

,

~

- - -- - 2. Turbine' bypass valve will open to control reactor pressure. -

2.18.1.3 Immediate Operator Actions

1. Check turbine bypass valve for proper operation.

2. Check that turbine generator has reduced to meet station power
,

load.

3. Adjust turbine speed te equal 60 hertz on generator.

1
.

.

.

01/05/83 ONP 2.18 - 1 Rev 50i
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VO!.IEE 3: OPERATING PROCEDURES - 0FF NORMAI. ATTACHMENT IV
.

ONP 2.18 - LOSS OF TRANSMISSION SYSTEM. .
,,

2.18.1.4 Subsequent Operator Action

1. Reduce reactor power by inserting control bladeis according to
reactor operating instructions to reduce steam flov through
turbine bypass valve. This is to prevent loss of condenser

The reactor recirculating pump should not be manually- vacuum.
tripped. .If possible, both should be left in service in order
to maintain load on turbine generator.

,

2. Refe'r to SOP 13, Step 6.5 for resetting to norcal after turbine
auto transfer to speed control.

.

3. When 138-kV line is normal and 199 can be closed, restore plant
load to normal.

2.18.2 Generator On Line - Scram Occurs
.. .

2.18.2.1 Symptoms

1. Generator output will drop to zero.

2. 116 OCB trip alarm will annunciate.
.

3. 199 OCB trip alarm will annunciate.

, 4. Channel I scram and Channel 2 scram alarms will annunciate.

5. Station lighting will be lost and emergency lighting will come
'on.

2.18.2.2 Automatic Actions

1. Reactor will scram.
.
'

~ 2. Turbine will trip.
. . . . , . . . . . . . . . . . . . . . . . . . . . . - . . . . . - - . . - - . . . . .. . . . . . . . ... . . . .

3. Reactor feed pumps and reactor recire pumps will trip on
undervoltage.

4. Emergency generator crank circuit is energized and diesel comes
,

up to speed, but is not connected into MCC-2B. The 2A-2B but'

tie remains closed.
,

!
'5. At two seconds after undervoltage, the following equipment

trips: .

a. Service water pump (s).
.

| 01/05/E3 ONP 2.18 - 2 Rev 50
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VOU.ME 3: OPERATING PROCEDURES - 0FF NORMAL ON N
,

*
ONP 2.18 - LOSS OF TRANSMISSION SYSTEM

-

.

b. Reactor feed pu=p(s),

c _ Condensate pump (s).

d. Control rod drive pump (s).
.

'
e. Reactor cooling water pump (s).

f. ' Service air compressors.
..

g. Plant exhaust fan (s).

h. Scrien wash pump. --

i. AC bearing and seal oil pump.

j. Auxiliary oil pump.

k. Power to MCC Bus lE (radwaste).

1. Power to MCC Bus 2D (Ventilation System).

6. After 3.6-second time delay, the 1126 OCB cpens and the 7726
OCB closes.

'

7. The condenser circulating water pumps trip only aiter -

~4.5-second delay after loss of station power.--

~

8. After 10-second time delay, if statica power has not been
restored via off-site power sourcas, the 1136 breaker will
open, de-energizing the 2400-V bus. Emergency Power Bus 2B
will be subsequently energized through shunt tripping of the
2A-2B or (1A-2B) tie breaker and closure of the emergency
diesel generator output breaker.

.
.

9. If potential is restored to station power bus .(from 46-kV line)--. . . . . . . . . .. ..

by automatic closure of 7726 OCB, the following equipment
restarts automatically in the order listed:

Condenser circulating water pumps comE on immediately ifa.
breakers have not tripped, ~4.5 seconds after initial loss
of power. .

.

b. Service Water Pump 1 and/or 2 (2 seconds).

.

.

.

01/05/83 ONP 2.18 - 3 Rev 50
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| 301UME 3: OPERATING PROCEDURES - 0FF NORMAL ATTACHMENT IV.

*

ONP 2.18 - LOSS OF TRANSMISSION SYSTDii
-

,

;
!

|

Condenser circulating water pur.ps (if tripped), startingc.
sequence at 2 seconds (pumps will start ir. about
1/2 minute).

d. Reactor Cooling k'ater Pump 1 or 2 (4 seconds).
.

Control Rod Drive Pump 1 and/or 2 (4 seconds).e.

f. Condensate Pumps 1 and/or 2 (6 seconds). ~

'

3 Service Air Compressors l, 2 and/or 3 (6 seconds).
.

h. Plant Exhaust Fans A.and/or B (8 seconds),

i. Screen wash pump (10 seconds).

jr AC bearing and seal oil pump (10 seconds).

k. Auxiliary oil pump (10 seconds).

2.18.2.3 Immediate Operator Actions

1. Perform immediate actions as listed in ONP 2.31.3.

2. Check emergency condenser for proper operation and subsequently
throttle outlet valves to prevent rapid cooldown.,

3. When potential is restored to the station power bus by
automatic closure of 7726 OCB, verify that equipment listed
under Automatic Actions restarts as described and start other
equipment as needed.

'

4. Upon total loss of the station power 2400-V bus and subsequent
g actuation of the emergency diesel generator refer to SOP 28,*

Step 6.2 for loading of emergency diesel generator with-

essential Plant loads.,

2.18.2.4 Subsequent Operator Actions
*

1. Restart reactor feed pump to maintain normal drum level.

2. Restart reactor recirculating pump in arder to control reactor
vessel differential temperatures.

3. Maintain primary system cooling rate less than 100'F/ hour, and
less than 150*F A T between any two points on reactor vessel or
any two points on the steam drum.

.

01/05/83 ONP 2.18 - 4 Rev 50
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VOI,UME 3: OPERATING PROCEDL'RES - 0FF NOPMI, ATTACHMENT IV
'

*

ONP 2.18 - 1.0SS OF TRANSMISSION SYSTEM-

--
., .

4. Place turbine on gear when it slows to stop.

5. When potential returns to 138-kV line, scope and close 199 OCE
(foIlow line rules).

. 6. Restore station power to nomal using procedure S0P 14.6.8.2
,

2.18.3 Generator Is off I.ine
.

2.18.3.1 Symptoms .
.

1. 199 OCB trip alarm will annunciate.
:. .,

2. Station lighting will be lost momentarily. Emergency lighting
will come on.

3. Breaker 52-2B24 trip alarm.

2.18.3.2 Automatic Actions

1126 0CB will open and 7726 OCB will close if it was in automatic.

NOTE: Refer to 2.18.2.2, Items 4 through 10 for other automatic
. actions.

'

.. 2.18.3.3 Iceediate Operator Actions .

Check items listed in 2.18.2.2.10 for auto starts.
.

2.18'.3.4 Subsequent Operator Actions
.

Same as 2.18.2.4 except 4.

2.18.4 System Emergencies - Hannal Separation From Transmission System for
Severe System Disturbances-

2.18.4.1 Symptoms

1. Decreasing system voltage.

2. Decreasing system frequency (hertz).

3. Decreasing Plant output.-

' NOTE: Slowing down of auxiliary equipment at Big Rock is estimated
to result in a 2% decrease in Plant output per cycle decrease.

| '

.

.

01/05/83 ONP 2.'1B - 5 Rev 50
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,.VOLLME 3: OPERATING PROCEDURES - 0FF NORMAL ATTACHMENT IV
'* ONP 2.18 - EOSS OF TRANStiISSION SYSTEM.

,

2.18.4.2 Aute=atic Actions

The 1136 brea'ker will automatically open when a substained degraded
voltage is detected on the 2400-V bus. Tripping of the 1136
breaker will occur ten (10) seconds after a sustained degraded'
voltage of 107 volts or less is reached on all three (3) phases of.

the 2400-V bus? 120-V metering circuits.

2.18.4.3 Immediate Operator Actions

1. Refer to System Separation Frequency Eimits, as outlined in the
Syster Emergency section of the Plant Station Binder (posted on,

gen console).
.

2. If time permits contact Power Control before system frequency
drops to separation !imit and advise as to possible need to
separate.-

3. If immediate separation becomes mandatory -

a. If Plant output is more than 50 MWeg, trip one reactor
recire pump to reduce load.

.

b. Immediately open the 199 OCB. Turbine will transfer to
speed control and generator output will drop to approximate
station power load.

,

c. Adjust generator frequency (hertz) to 60 cycles with the
generator synchronizing control.

2.18.4.4 Subsequent Operator Actions

1. Insert control rods in accordance with approved insertion
sequence to reduce reactor power and decrease turbine bypassg~

r valve opening to a minimum value.
*

2. Refer to SOP 13, Step 6.5 for resetting to normal after turbine
auto transfer to speed control.

3. Restart the second reactor recirculation pump according to -

approved procedure.

4. Increase reactor power and Plant load in accordance with
reactor operating instructions and power control approval.

'

.

.

'

01/05/83 ONP 2.18 - 6 Rev 50
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07 it CR224A1 AND B1.w
% . e.4M A.0 OR D-C T3ERMA. OVER.0AD Ri_AYS
SA'h ly#aWo%y+ bit'7. . .

f.4 % % M '"I -

GENER4L -

De CR124 relay is desiped to provide prbrection ..
,... .s.ns .j, ..cg: inst running overloads and sta!!sd rotor overloads for * y *- *w

4 C or D C motors havin- full Joad currents up to 30
c.mpetes at voltases up to 800 volts tC. 250 volts D C. IN N ,

{ | h.".7
--

-

..

,- .w

-O}
Q ,{_) M

IIEATER SELECTION C
*

Select the heaters so that the rated full load current of *l' j Mw
th2 motor does not exceed the "<naximum motor amos" - %,listrd in the heater table.

The relay will trip ultimstely at approximately 125% of -I'

2

the listed " Minimum Eter imps". i e
' D IADJL' STABLE RANGE

T- y; C
'

Dy turnin3 the knurled knob on top of the relay, the ,I mu ,1
Q*-everload trip sectio; for a specific heater can be adjusted (y

f:r any value between 85". and 115'i of the " maximum sYeW *3. i M -

Il
mrt:r amps" listed for the heater in the table. The dial 1,(-

""g |7 "y" q ny,,-
is marked: '

9, 3*-

')0'i(equivalent to one heater smaller)
100'1 (maximum motor amos listed in the heater table e - i so .,

belo r) ,C., "* O" ''* , ' ~ ' ' '
, a --.'

110'1 (equivalent to one hear'er lar-er)

OEer! cad relay h' esters e.re available in rated current Fig.1 CR124 OVERLOAD REL AY
.

increments of 10" He adjustable festure permits the SIGNAL C'RC"IT
exact matchin3 of the relsy to the motor full load current in indicatins light or bell may be connected it. series
ev2r this 10'i.ranse. with 6e "normally onen" circuit to provide a sipal

s sen the relay has tripped on overloal (Refer Fipre 1).
CONTROL CONTACTS

Connect the coil of the magnetic starter in series rich S!! ORT CIRCUIT PROTECTION
the "normally closed" circuit of the overload relay (refer Fuses should be used to protect the relay and the
fi ure 1). These contacts are designed to carry 5 a:npa starter from excessive currents due to short c.ircuits. ne3
continuously and have an inrush capacity of 60 amps. rating of such fuses should not exceed that shown in the
ne current tcibe interrupted should not exceed the values hester table. In place of fuses, other branch circuit pro-

o listed below: tretive devices can be used an accordance with the
.

Nationa! Eleetncal Code.,

AC D-C INSTALLATION
Yelts Araos Volts imos "Ihc relay must be installed in a vertical position, with
110 15 }}5 ' 0.35 the dial at the top, and should be located preferstly in the
220 10 2 30 O.17 same ambient as the motor that it protects. Fcr consistent
440 / 550 $ results the relay should not be exposed to drsits. Mount

the. bester securely to the ter=inals as indicated in Figure
H AND RESET / (UTOMATIC RESET I with notches toward the line terminals of the relay (at-

.

The relay is normally shipped in the " Hand Reset" the top).
position. To set the relay to the " Automatic Reset" REPAIR AND RENET AL P ARTS
position pull out the slide arm near the control contacts The relays are accurately . calibrated bs- means of
by I''5". He "tutomatic Reset" feature should be used specialized equipment and no attempt should be :nsde to
only when' suitable precautions have been taken to en- readjust or repair the unit. Renewal parts are not avail-
sure that restplication of power to the motor will not able. In the event of damsge to the relay ern-:c:e re-
result in dan;e to personnel and / or equipment. elacement is ::cessary.

. .. .': .'. ::n?. c... ;i:.z"."..T::::'. |. .L*::::."B:::.;.':';;::||.'*:::::'' .||||'.|:'*"|1:." ',.*'::"| "' .:'. ::.::'.:.::''..
.a. ,

|

GENER AL h ELECTRIC
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-/ ATTACHMENT VIII

-

fREACTOR PROTECTION SYSTEM M-G SET

NAME PLATE DATA

.
-

Motor:
Model: SK4326A21YS4
H.P.: 25

Serv Factor: 1.15
Full Load RPM: 1765

volts: 220/440,3/,60Hz
Current 6 208: 62.6
Type: K'

Full Load AMPS: 62.6/31.3
Frame: 326Z
Class: B

C* Rise: 40'
Code: F

Time Rating: Continuous

Generator:
Model: SSJ4284A21Y13
"spe: SJ

'rame: 284Z KVA: 6.25 PF: .8
RPM: 1800 Volts: 120,60Hz,If

,

Full Load AMPS: 52

Enclesure: DP

Thermal Rise: 50*C
Fld By Resis: 60*C
IB: CEI 65501A
Exc Fld AMP: - RVFL .270

:

Seria} No:
#1 TV2587296 B
#2 TV2587297 B

!

.

RP0283-0077C-NS02

. ..

_ - _ _ _ _ _ _ _ _ _ _
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