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C Z.E'["" HARTFORD. CONNECTICUT 06141-0270
(203) 666-6911av ww,g

June 12,1984

Docket No. 50-423
Bil223

Director of Nuclear Reactor Regulation
Attn: Mr. B. 3. Youngblood, Chief

Licensing Branch No. I
Division of Licensing
U.S. Nuclear Regulatory Commission
Washington, D.C. 20555

References: (1) B. 3. Youngblood to W. G. Counsil, Additional Draf t SER
( Sections for Millstone Nuclear Power Station, Unit No. 3,

dated February 24,1984.
Gentlemen:

Millstone Nuclear Power Station, Unit No. 3
Summary / Submittal of Responses to PSB Electrical Draf t SER ltems

Reference (1) included the PSB Electrical Draf t SER write-up which identified
several open items with regard to information provided within our OL
application. We have subsequently held two meetings, May 14,1984 and May 31,
1984, to discuss and resolve these open items. Attachment 1 provides a summary
status of all items originally open. The responses, Attachment 2, reflects those
discussed during the meetings except where the summary status indicates a
response was subsequently revised.

If you have any questions, please contact our Licensing representative directly.

Very truly yours,

NORTHEAST NUCLEAR ENERGY COMPANY
et. al.

BY NORTHEAST NUCLEAR ENERGY COMPANY
Their Agent

W . b . bwTh
% . G. Counsil
Senior Vice President

L,
By: C. F. Sears
Vice President
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STATE OF CONNECTICUT )
) ss. Berlin

COUNTY OF HARTFORD )

Then personally appeared before me C. F. Sears, who being duly sworn, did state
that he is Vice President of Northeast Nuclear Energy Company, an Applicant
herein, that he is authorized to execute and file the foregoing information in the
name and on behalf of the Applicants herein and that the statements contained
in said information are true and correct to the best of his knowledge and belief.

6MlO |
plotary Publ

My Commission Expires March 31,1988
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Attachment 1
.

Status of PSB Electrical SER Items

-Section/ Question . Status- Remarks / Required Action
'

8.2.1.1 Closed Attached.

''8.2.2.1/430.4 Confirmatory Response to - Q430.4 will be
incorporated into a future FSAR
Amendment per NRC reviewer's
request. Once done this item will
be considered closed. Because
this item was originally
considered closed and the
response to Q430.4 ' previously
submitted, no further
documentation is attached.

8.2.2.2/430.5 Closed Attached. ,

8.2.2.3/430.6 Closed Attached.
'

8.2.2.5/430.7b Confirmatory Attached. Response to Q430.7b
will be incorporated into a future
FSAR Amendment - per NRC
reviewer's request. Once done
this item . - will be -considered
closed.

8.2.2.6 Closed ' Attached.

8.2.3.1 Closed Attached.
>

8.3.1.2/430.3 Closed Attached.

8.3.1.3/430.9 Confirmatory Attached. - Respo'nse to Q430.9 '
will be incorporated into a future
FSAR Amendment per 'NRC
reviewer's request. - Once dones
this item ~ will be considered
closed. -

8.3.1.4/430.10 Closed Attached.

8.3.1.5/430.11- Confirmatory . Attached. Once results of station-
electric system . voltage testing is .
complete or , the predicting
analysis, . this - item ' will be l
considered closed.

8.3.1.6/430.12 Closed ' Attached.-

8.3.1.7/430.13- ~ Closed A'ttached.

8.3.1.8/430.14 ' Closed Attached.

u:_ _ _ _ _ _ _ _ . _ . .
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- Section/ Question Status Remarks / Required Action
_

8.3.1.9/430.16' Closed Attached. Note: This item was
agreed to be closed during a
telecon on June 4,1984 between
the NRC and Applicant. Also note
this item was originally closed
and then open. Because it was
originally closed and related we
have attached the response to
430.16 along with our response to
SER Section 8.3.1.10.

8.3.1.10/430.18 and 16 Closed Attached.

8.3.1.11/430.19 Open Attached. The NRC staff is still
considering Applicant's current
position.

3.3.1.13/430.22 Closed Attached.

8.3.2.1 Closed Attached.

3.3.2.2 Closed Attached.

8.3.2.3 Closed Attached.

8.3.3.1.1/430.51 Closed Attached.

3.3.3.1.3/430.49 Closed Attached.

8.3.3.3.3/430.28 Closed Attached. A verified statement
there are no power cables
traversing the Instrument Rack
Room and Control Room has been
added to the response subsequent
to the May 31, 1984 meeting
between the NRC and Applicant.

8.3.3.3.6/430.32. Closed Attached.

8.3.3.3.7/430.34 Closed Attached.

8.3.3.3.9/430.35 Under f urther Attached. NRC reviewer is
review considering further information

presented on May 31, 1984. If
adequate. this item will be
considered closed.

8.3.3.3.10/430.38 Under f urther Attached. NRC reviewer is
review considering further information

,

presented on May 31, 1984. If I

adequate this item will be ;
considered closed. !

|

|

|

|
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Section/ Question Status Remarks / Required Action

8.3.3.3.12 Closed Attached.

8.3.3.3.14 Open Attached. A revised response
based on meeting discussion on
cable separation is currently
being prepared and will be.
forwarded to the NRC. With this
submittal the item will be
considered closed.

8.3.3.3.15 Closed Attached.

8.3.3.3.16 Closed Attached.

8.3.3.4/430.48 Open Attached.

8.3.3.6.1 Closed Attached.

8.3.3.6.2 Closed Attached. Discussed rewrite is
being provided.

" Additional item" Closed AM-39 attached. NRC reviewer
will provide an additional write-
up in the SER. A rewrite will be
provided which describes the use
of 530 and SO cable in lighting
circuits as dicussed _ during the
May 31, 1984 meeting between-
the NRC and Applicant.

.
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I
northerly right-of-way for 38 miles and 20 miles to the Manchester 1.46 j
and Card substations respectively, i

Separate and independent structures are provided for each of the six 1.47
345 kV transmission lines connecting generators 1, 2 and 3 and 1.48
reserve station service transformers 1, 2 and 3 to the switchyard.s

The inspection and testing of the 345-kV circuit breakers and the 1.49
transmission line protective relaying are done on a routine basis, 1.51

|without removing the generators, transformers, and transmission lines ,

from service. The insulating oil for the transformer is sampled and 1.52 !

tested on a routine basis. During these routine inspections and 1.53
tests, the operability and functional performance of the electric
systems are in compliance with General Design Criterion 18, 1.54 !
" Inspection and Testing of Electric Power Systems." !

l
8.2.2 Analysis 1.56 i

The possibility of power failure due to faults in .the connections to 1.57
,

the system and the associated switchyard is minimized by the 1.58 i

following arrangements: i

1. The connections to the system have been designed to comply 2.1 |
with the Northeast Power Coordinating Council " Basic
criteria for. the Design and Cperation of Int:rconnected 2.2
Power Systems" and the " Reliability Standards for the New 2.3
Ingland Interconnected Power . Pool" adopted by that pool.
Compliance with these criteria ensure that the sbpply of 2.4
offsite pcwer will not be lost following severe faults in
the interconnected transmission synem. Transient stability 2.6
studies have been performed to verify that widespread or ,
cascading interruptions to service will not result from 2.7
these contingencies. In addition, the loss of Millstone 3 2.8
or the loss of any other generating plant in the system will
not result in cascading system outages and thus will not 2.10
cause loss of offsite power to the units. Since the only 2.11 p,g,)electrical facility shared among the Millstone Units is the
switchyard, compliance with General Design criterion 5, 2.12 M*!
sharing of structures, systems, and components, is assured. M ,' >

The 345 kV circuit breakers are air blast type and are 2.14
pneumatically operated. Electrical controls- are provided 2.15
for both local and remote Millstone 1 control room
operation. Each power circuit breaker has a separate 2.16
pneumatic supply unit capable of operating the breaker for
five close-open operations'after the loss of the compressor. 2.17
Each pneumatic compressor is supplied from a separate feeder 2.18
at the switchyard essential ac panel. The circuit breakers 2.19
are equipped with a closing solenoid and two trip solenoids.
A standard anti-pump and trip-free control scheme is used. 2.20

.

Primary and backup relaying are both high speed protective 2.21
schemes. Primary and backup protective relays are used, 2.22

*
.

Amendment 8 8.2-2 May 1984

i
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Millstone Nuclear Power Station, Unit No. 3

Open Items

Power Systems Branch (Electrical)

PSB03 (193) DESCRIPTION & ANALYSIS DEMONSTRATING
COMPLIANCE WITH GDC5 (8.2.1.1)

Description and analysis demonstrating compliance with GDC 5 analysis with
description of design provisions demonstrating that the offsite power system
meets the requirements of GDC 5 has not been presented in Section 8.2 of the
FSAR in accordance with the guidelines of Regulatory Guide 1.70. This item will
be pursued with the applicant and the resuits will be reported in a supplement to
this report.

Response:

Refer to revised FSAR section 8.2.2.

1-
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Millstone Nuclear Power Station, Unit No. 3

Open items

Power Systems Branch (Electrical)

PSB04 (194) 430.5 PHYSICAL SEPARATION OF OFFSITE CIRCUlTS BETWEEN
SWITCHYARD AND CLASS IE SYSTEM (8.2.2.2)

As implied by Section 8.1.2 of the FSAR, the Millstone design provides two
immediate access offsite circuits between the switchyard and the 4.16 kv Class
IE busses. It is the staff position that these two circuits be physically separate
and independent such that no single event can simultaneously affect both circuits
in such a way that neither can be returned to service in time to prevent fuel
design limits or design conditions of the reactor coolant pressure boundary from
being exceeded. The physical separation and independence of these two circuits
has not been described or analyzed in the FSAR.

The applicant by amendment 3 to the FSAR presented additional information in
regard to these circuits. However, based on the additional information the staff
was unable to conclude that the design meets GDC 17. This item will continue
to be pursued with the applicant and the results of the staff review will be
reported in a supplement to this report.

Response:

Refer to the revised response to question no. 430.5.

m
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URC Letter: May 3, 1983 1.9

Question No. Q430.5 (SRP Section 8.2) 1.12

The Millstone design provides two immediate access offsite circuits 1.13
between the switchyard and the 4.16 kV Class 1E buses. It is the 1.15
staff position that these two circuits be physically separate and
independent such that no single event can simultaneously affect both 1.16
circuits in such a way that neither can be returned to service in
time to prevent fuel design limits or design conditions of the 1.17
reactor coolant pressure boundary from being exceeded. The physical 1.18
separation and independence of these two circuits has not been
described or analyzed in the FSAR. Provide the description and 1.19
analysis and justify areas of noncompliance with the above staff
position. The analysis should include separation and independence of 1.20
control and protective relaying circuits as well as the power 1.21
circuits.

Response: 1.23

The design of two offsite circuits from the 395 kV switchyard to the 1.24
4.16 kV Class 1E buses is via separate transformers (main / normal 1.25
station service and reserve station service). FSAR Figure 8.1-1 1.27
shows the tie lines, transformer and busCfi'rrangement connections. )(j

The tie lines to the main / normal station service transformers and to 1.28
the reserve station service transformer are physically separate and 1.29
electrically independent. The main / normal station service 1.30
transformers and the reserve station service transforJm rs are located
at opposite ends of the plant. The connectionG from the normal 1.32 , Al 7'

station service transformers and fromtransformerstothe4.16/VClassKbusesl$IYiaphysicallyseparate1.33 X fti? cy

the *-s afye station service C

and electrically independent underground duct lines. Figure 1.2-1 1.34
shows the tie line routes from the switchyard to the main / normal and
to the reserve station service transformers. FSAR Figure 1.2-2 shows 1.36
the physical separation between the normal station service and the
reserve station service transformers. FSAR Figure 8.3-7, Sheets 1 1.38
and 2, shows the embedded conduit duct lines as they enter the X
redunda,nt switchgear rocms in the control building. 1.39

The control power for these buses is from different de panels and 1.40,

batteries. The breakers in the Class 1E buses (34C and D}are 1.41 s

independently protected with separate relaying. fg

These circuits are completely redundant and separated so that no 1.42
single failure can disable both offsite power supplies to the 1.43
Class 1E buses; cIE27'therefore, the design is in compliance with X
General Design Criterion 17, Electrical Power Systems. 1.44

Revision 1 Q430.5-1 May 1984

u
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Millstone Nuclear Power Station, Unit No. 3

Open items

Power Systems Branch (Electrical)
..

PSB05 (195) 430.6 VERIFICATION TESTING FOR GENERATOR CIRCUIT
BREAKERS (8.2.2.3)

As described in Section 8.3.1.1.1 of the FSAR, the Millstone design arrangement
provides two immediate access offsite circuits. One of these circuits utilizes a
generator circuit breaker to isolate the turbine generator from the main and
normal station service transformers. Other facilities that utilize generator
circuit breakers have been required to perform verification testing. The
applicant, by amendment 3 to the FSAR, provided their verification test program
with results. Based on these test results, it appears that the capability of the
generator breakers has been adequately demonstrated and is acceptable.
However, subsequent to the staff's request for information, a revision to the
NRC Standard Review Plan (SRP) (NUREG-0800) was issued that provided more
specific guidelines with respect to generator circuit breakers. The applicant
will, therefore, be further requested to review these specific' guidelines with
respect to their test results and provide a positive statement ci compliance or
justification for any deviations. The specific guidelines are located in Appendix
A to SRP Section 8.2 and are dated July 1983. This item will continue to be
pursued with the applicant and the results of the staff review will be included in
a supplement to this report.

Response

'

Refer to the revised response to question no. 430.6.

.
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NRC Letter May 3, 1983 1.9

Question No. Q430.6 (SRP Section 8.2) 1.12

The Millstone design arrangement provides two immediate access 1.13
offsite circuits. One of these circuits utilizes a generator circuit 1.14
breaker to isolate the turbine generator from the main and normal
station service transformers. Other facilities that utilize 1.16
generator circuit breakers have been required to perform verification
testing. Provide a verification test program with results to 1.17
demonstrate the breaker's ability to perform its intended function
during steady-state operation, power system transients, and major 1.18faults.

Response 1.20

The capabilities of the generator circuit breaker have been 1.21
demonstrated by design tests and conformance tests. made on similar 1.22
breakers supplied to tJS users. The breaker capabilities M 1.X4

|been verified by certain production tests. The testing complies with 1.25
ANSI C37.09 - 1979 as well as the more specific proposed standard
Test Procedure for AC High Voltage Generator Circuit Breakers Rated 1.26
on a Symmetrical Current Basis, C37.09b.1/D1, presently being
developed by a Working Group of the IEEE Switchgear Committee. 1.27 '6A.13
Specific Guideline.s of Appendix A to SRP Section 8.2 1.28

1. A generator circuit breaker is usM to isolate the Eit 1.$
generator from the offsite and onsite ac power systems in
order to provide immediate access for the onsite ac power 1.31
system to the offsite scurce.

.

2. The generator circuit breaker is designed to perform its 1.32
intended function during steady-state operation. power
system transients, and major faults. The following 1.34

.

performance tests and capabilities demonstrate the design * )(
A. Dielectric Tests 1.37

*

CIP.DA Test Report 1738A documents the design dielectric 1.39
-

tests (Duke Power Breaker).

'6.12*3eCIRDA TestReport25859documentslowfrequency($ya) 1.41%withstand tests of each pole as follows
pyguC

1. High voltage bus hi-pot tested at 75 kV for 72 1.43
seconds

2. Low voltage wiring hi-pot tested at,2 kV for 72 1.44
seconds

Revision 1 Q430.6-1 May 1984

. .. ..... m....
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The breaker has the dielectric capabilities for a 1.46 |bdrating of 36 kV maximum, 170 kV BIL, even though the
application for Millstone Unit 3 requires 25.2 AV and 1.48

g 150 kv, respectively.

d \* 5. Lead current Switchina 1.51

\ CERDA Test Report 2090A documents a test of 40 load 1.53
f j current switching operations at 35 (Public service X pg y |

3 p Company of New Hampshire). 1.55
V i

g In addition, prototype tests included 100 load break 1.57['b operationsat30p.

f C. Fault Current Interrupting capability 2.2

KEMA Test Report 292 81A documents short circuit tests 2.4
h performed on one pole of

~ a breaker In this 2.6
IaIIlhweente-Te~r~eD3 /= nna~.(TVA) .teat,

f Mf -,44._persentweymmetm These fault currents 2.7
,...a t M 1 M 1 p y P56 06

$ % clearly envelope the Millstone 3 requirement of 230.9
psymmetrical,370passymmetrical.%

o y A.m fk./g Fault current interuption were gua conducted at 2.8
minimum rated air pressure. Jhe air system is designed 2.9y to maintain full rated pressure, NWeg'q1osing duty isnot contempleted) thus, fault4 current interuption at 2.10
minimum rated air pressure ,is,not a requirement. ,,,

D. Maximum Rate of Rise of Recovery Voltage 2.13

The same KEMA test report, 292 81A, demonstrated RRRV 2.15*

capability of about 5 kV/ microsecond. A Duke Power 2.17areaker was tested with an applied RRRV of
12 kV/ microsecond.

The Millstone 3 RRV has been calculated at 4.72 2.184 M6 ofkV/ microsecond (without resistors).
E. Short-Time Current Carrying Capability 2.21

The one second short time current capability of 275 kA 2.23
RMS was demonstrated for Duke Power as shown in REMATest Report 2283-74A.

2.25 .

Assuming failureoftheprotectiverelayactuatifthe 2.27%
generator breaker. backup relaying time is 30 cycles.
maximum.

The highest gat the REMA obtained was 738 % 2.28 K #56 0.6peak,254hRMgsymmetricalduring1.26 seconds. y
'

The above testing clearly envelopes the Millstone 3 2.29requirements.

Revision 1 Q430.6+2 May 1984

m- 1 1 -
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, F. Momentary current carrying capability 2.32

The momentary (close and latch) capability of 1000 kA 2.34,

peak was demonstrated on a Duke Power Breaker. See 2.35
REMA Test Report 2945-78A.

The symmetrical current rating forms the basis for the 2.37
momentary qurrent rating. REMA has demonstrated 738 /(A 2.34 )( FIS OI
peak.254KARMSsymmetricalfor1.26 seconds.

K
0. Transformer Magnetizing current Interruption 2.41

This capability was demonstrated for Duke Power. as 2.43
shown in CERDA Test poport 2000A. An unloaded 2500 MVA 2.45
transformer was switched, without damping resistors. 0f(3 (4giving voltage surges not regarding 1.1 per unit. Test
on smaller transformers have given voltage surges up to( 2.47%
2.5 per unit.

'

H. Thermal capability 2.50

EdF Test Report HM 51 02 806A documents tests made for 2.52
TVA.

..

| One pole of the Millstone 3 generator circuit breaker 2.54'

was subjected to heat run tests to measure the 936 oftemperature rises. both with normal cooling systems 2.55
I okerating and with various losses of coo ,ng equipment

simulated. at rated current (34.4 7 2.54)( #36 Of

The nameplate capability of NUsCo's breaker will be 2.57
37.5 kA continuous. even though the maximum continuous
current will be 34.4 kA. 3.2

1. Mechanical operation Test 3.5

one pole of a Duke Power generator breaker was 3.7
subjected to 2000 no load operations. Two hundred of 3.9 |#ff ufthese were done at 20*C ambient temperature. and 200
operations were performed with the hottest spot of the 3.10
breaker at 105'C. 3.11.

In factory tests. NUSCo's breaker perto 5 operatiod 3.12%
,with various conditions of low. normal. and high
control voltage and pressure. 3.13 pyg og

~

3. Tripping selectively between the generator circuit breakers 3.15
and the switchyard high voltage generator circuit breakers 3.16

/y circuit breakers during abnormal events in order to maintain 3.17
ensures unnecessary tripping of the switchyard generator

I i offsite power to the station loads.

<M .

Revision 1 Q430.6 3 May 1984
.
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'
i4. A lead b'reak switch is not utilised at Millstone 3. 3.18 Mg o tjj

'
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Millstoes Nuclear Power Station, Unit No. 3 !

Open items

Power Systems Branch (Electrical)
!

i
PSB06 (196) 430.7 GENER ATON REJECTDN SCHEME (8.2.2.3) t

There are four transmission circuits that connect the Millstone switchyard to the
yld system. The leur circuits are routed on two tower !!nes - two circuits per

|
tower line. Section 8.l.) of the PSAR Indicates hat a simultaneous failure of !

either of the two tower lines with only one circuit in service on the other tower -

line, may result in instability of Millstone generation. The applicant, in order to
prevent instability, has instslied a rejection scheme to automatically reduce f
generator output at Mllistone Unit 3.

The applicant, by amendment 3 to the PSAR, provided a description of tha
te oction scheme. However, in order to conclude that the design meets GDC 17

18 for the pro
out of service), posed mode of allon (one of four offsite transmission lines

i
'

the staff res additional description of survelliance,
operability requirements, and analysis demonstrating compilar.ce with tt e
requirements of GDC 17 and 18 be documented in the FSAR. This item will be
pursued with the applicant me results of the staff review will be reported ki a
supplement to this report. i

!

Mosconse: :
,

Refer to the revised respense to question no. 4)0.7. '

!
t
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NRC Letteri May 3. 1983 1.8,

.

Question No. Q430.7 (SRP Section 8.2) 1.11

a. It is the staff position that the Millstone grid stability 1.13
analysis must show that loss of the largest single supply to the 1.14
grid does not result in the complete loss of preferred power.
The analysis should consider the loss, through a single event, of 1.15
the largest capacity being supplied to the grid. removal of the 1.16largest lead from the grid, or loss of the most critical
transmission line. The combined capacity of Millstone Units 1. 1.17
2. and 3 is to be supplied to the grid through the common
M_111 stone switchyard. The combined capacity of the three units 1.19
appears to be the largest capacity being supplied to the grad and
should be considered in the Millstone grid stability analysis. 1.20,

Provide the results of the grid stability analysis when 1.21
simultaneous loss of the combined capacity of Units 1. 2 and 3 1.22
is considered and justify areas of noncompliance with the above
staff position.

b. There are four transmission circuits that connect the Hillstone 1.23
switchyard to the grid system. The four circuits are routed on 1.24
two tower lines - two circuits per tower line. Section 8.1.3 of 1.25
the FSAR indicates that a simultaneous failure of either of the
two tower lines with only one circuit in service on the other 1.26
tower line, may result in instability of Hillstone generation. *

The Applicant, in order to prevent instability. has installed a 1.27
protection scheme to automatically riduce generator output at 1.28Millstone Unit 3. Describe the protection scheme. 1.29

4

Responses
1.32

Answer to Part A
1.33

sy careful design of the switchyard and protective relays. NU has 1.34'

practically eliminated the possibility of the simultaneous loss of 1.36
three units at Millstone. Nevertheless. the loss of the H111 stone 1.37
plant and all four transmission circuits has been simulated in designstudies. The transmission circuits were outaged along with the 1.38
station in order to simulate worst case conditions, and this outage 1.39
was simulated both with and without a fault.

The stability analys'is indicates that the rest of the system will 1.40
remain in synchronism after the loss of the ent.re output of the 1.41Millstone station. The system was modelled for one set of operating 1.42conditioner hence, it is possible that a similar test under heavy
transfer conditions within the interconnected system might result in 1.43
instability. However, we are certain that the probability of losing 1.44
all three units simultaneously is extremely small becuase of the
preventive rusasures discussed below in this response. Accordingly, 1.46
HU believes it is ressonable to count upon onsite power sources to
supply the necessary station service power requirements in the very 1.47

.

remote event that all three Millstone units should be lost at once

Revision 1 Q430.7 1 May 1984
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accompanied by the total loss of the transmission supply to the 1.48,
*

station.
-

A primary objective in designing the connection of the Millstone 1.49
Nuclear Power Station to the 345 kV transmission network in 1.50Connecticut has been to. prevent the loss of the entire station
output. The reliability criteria of The Northeast Power Coordinating 1.51
Council (NPCC) and the New England Power Pool (NEP00L) are a 1.52 ifundamental part of this design process. The following are the most 1.53 |

severe outages which the system has been designed to survive in order
to minimize the possiblity of a total plant outage: 1.54

i

ji

a. With any one of the four Millstone 345 kV transmission circuits 1.56
out of service, the plant remains stable for any three-phase 1.57
fault normally cleared (four cycles) or any one-phase fault
normally cleared (four cycles) or any' one-phase fault with 1.58

; delayed clearing (nine cycles). These tests are done with .1.59'

maximum generation at Millstone to simulate worst caseconditions.

b. The reliability criteria further require testing to determine if 1.60
the loss of two circuits on a common structure can be tolerated. 2.1
The event which is used to test the loss of the two circuits is a 2.2
simultaneous line to ground fault on different phases of the two 2.3
circuits. With all lines in service, the system remains stable 2.4
for this two circuit disturbance. It should be recognized that 2.5
the four circuits leaving the millstone switchyard are paired on
two rows of double circuit structures for only a short distance, 2.6
and, hence the exposure to this outage is small.

c. Also, the simultaneous loss of two Millstone circuits on common 2.7
structures following a previous (nonsimultaneous) outage of 28
either of the other Millstone circuits (or any other critical

.

element) must not result in instability. All of the critical 2.9outages of this type effectively result in the loss of three of
the four Millstone circuits and leave the Millstone station 2.10weakly tied to the transmission grid. To prevent instability for 2.11
these extremely severe (and highly improbable) disturbances, it
is necessary to reduce output after the initial line outage and 2.12
before the loss of the two circuits on common structures takes
place and/or install an automatie generation rejection scheme. 2.13

~

Because of the significant economic penalties involved, the reduction . 152
of generation after the initial line outage is considered a highly 2.16
undesirable solution to the potential stability problems identified

#

in item (c) above and should be avoided to the extent possible. 2.17Therefore, a post disturbance generation curtailment' scheme has been 2.18
provided. This system continuously monitors the individual state of 2.19
six critical system components together with the generation output at 2.20' the Millstone complex. Should the sy~ tem condition arise where 2.21
1) any one of the six critical lin'; or elements is unavailable,.

2) the generation at Millstone is above a predetermined MW 1evel, and 2.22
3) two specific transmission circuits are forced out,-then' generation 2.23will automatically be curtailed at Millstone. Stability studies 2.24

i

~

|

| Revision 1 Q430.7-2 May 1984-
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indicate that during maximum output conditions (2640) MW), Millstone
. Units 1 and 3 can be successfully tripped and system stability 2.25maintained leaving Millstone Unit 2 in synchronism with the

transmission network. The tripping of these units results in a 2.27
generation reduction of up to approximately 1810 MW with 870 MW
remaining synchronized. This generation reduction scheme is 2.29
described in the answer to Part B of this question. The scheme is 2.30
called a Severe Line Outage Detection (SLOD).

|

Additional testing was carried out for Possible but Improbable (PBI) 2.31
events which are specified in the NFCC and NEPOOL reliability 2.32
criteria. The one PBI event which could have a serious effect at 2.33
Millstone is a three-phase fault followed by delayed clearing due to 2.34a three-phase stuck circuit breaker. This results in the Millstone 2.35
units losing synchronism. This stability problem has been eliminated 2.36,

by designing the protective relay schemes and circuit breaker
installations so that at most, one pole will fail to clear. The 2.38breakers which are designed to meet this criteria are classified as
having independent pole tripping.

NU insures independent pole tripping by installing breakers with 2.39
mechanically independent poles and two separate methods of tripping 2.40

.

the circuit breaker. These installations include two sets of relays 2.41
and trip coils. There are two sets of current and potential 2.42
transformers, the wiring for the relay packages are installed in
separate duct banks, the relay packages are physically separated in 2.43
the control house and two separate de supplies are provided.

The 345 kV switchyard at Millstone is designed so that the loss of 2.44
more than one transmission circuit due to a failure of a breaker to 2.45
trip requires at least two circuit breakers to simultaneously fail to
operate. The failure of even one circuit breaker is very unusual. 2.46
At least three circuit breakers would have to fail before three 2.47
transmission lines would be lost due to malfunctions in the 2.48switchyard. At that point, the generation rejection scheme would 2.49
operate to keep one unit in service. In order to lose the entire 2.50
station, at least four circuit breakers must fail.

To summarize: The company is taking extensive precautions to prevent 2.51
the sudden loss of the three generating units at Millstone Station 2.52and the simultaneous loss of offsite power. We believe these 2.53
measures make the probability of such an occurrence extremely small.

Answer to Part B
2.55

The operation of the Millstone generation rejection scheme is based 2.56
on the outage of combinations of certain transmission circuit 2.58
elements. The scheme has been name Severe Line Outage Detector 2.59
(SLOD). See reference to SLOD in the answer to Part A of this 2.60question.

This system will continuously monitor the individual status of six 3.1
critical transmission elements in the area of the Millstone Station 3.2
together with the generation output -of the Millstone complex.

!

Revisi'on 1 Q430.7-3 May 1984
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Generation will be curtailed automatically if a system condition 3.3.
"

arises where any of ten combinations of the six elements are outaged, 3.4and generation at Millstone is above 1200 MW.

To monitor the status of the 345 kV system, SLOD equipment has been 3.5required at the Millstone and at Montville switchyards. In addition, 3.7it will be necessary to install high speed backup relay protection
with a permissive overreaching audio tone scheme on both ends of the 3.8Millstone to Manchester and the Millstone to Southington lines.,

At Millstone, three logic packages will be provided. The operation 3.10
of any two logic units will provide a tripping output. The current 3.11detecting devices of each logic package will sense the available
state of each of the four transmission circuits emanating from the 3.12Millstone switchyard. Signals indicating the availability state of 3.13
two remote components (the Montville 345 kV tie breaker, and theMontville -

Haddam Neck Line) will be transmitted to Millstone. The 3.15
megawatt output from each of the Millstone units will be measured and
summed to provide an indication of the toal megawatt output of the 3.16
Millstone units. Should the comparative logic in the SLOD package 3.17indicate that any one of the combinations of transmission outages
listed below exist, and the generation level at the Millstone Station
is above 1200 MW. then Millstone 3.18
immedistely. Units 1 and 3 will be curtailed 3.19

The combinations of unavailable components which must be monitored 3.20are:

1. Necessary to meet NPCC and NEP00L criteria: 3.22
Millstone - Manchester, Millstone -Card and Millstone - 3.24Hontville

Millstone - Southington, Millstone - Card and Millstone - 3.25Montville

Millstone - Montville, Millstone - Manchester and 3.26Millstone - Southington

Millstone - Card, Millstone - Manchester and Millstone - 3.27Southington

Montville - Haddam Neck, Millstone - Manchester and 3.28Millstone - Southington

Montville 345 kV tie breaker, Millstone ~- Manchester and 3.29
,Millstone - Southington

2. Also included to simplify the SLOD package logic but not 3.31
required to meet NPCC and NEPOOL criteria are:

. Millstone - Southington, Millstone - Card and Montville - 3.33| Haddam Neck
!

Revision 1 Q430.7-4 May 1984
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Millstone - Manchester. Millstone - Eard and Montville -
%

Haddam Neck

Millstone - Southington, Millstone - Card and Montville
345 KV tie breaker

Millstone - Manchester. Millstone - Card and Montville
.

345 KV tie breaker

As mentioned above, signals indicating the availability status of the two
remote components at Montville are required at Millstone. To monitor the
status of the 345 KV circuit breaker at Montville, and the availability
of the Montville-Haddam Neck line, three logic units will be required at,

Montville. The three independent logic packages will supply information to
the Millstone logic packages via an independent transfer tone transmitter.

Since the operation of the generation rejection scheme should take place
in less than 12 cycles to maintain stability, all transmission line faults
must be cleared at high speed. This will require the addition of high
speed backup protection using permissive overreaching audio tone equipment
on the Millstone-Manchester line and the Millstone-Southington line at both
terminals.

With the Generation Rejection scheme in service, it will be permissible to
operate with high Millstone Station output when any one of six critical
transmission elements is out of service. As a sember of NEPOOL and the NPCC.
the Applicant will be required to comply with either of the following
operability requirements with one line out of service:

1) Have SLOD fully operational, or
2) Reduce load to a total station output of 1200 MW within 4 hours.

,

| These instructions will be documented as part of the Connecticut Valley Electric
Exchange (CONVEX) operating instructions for the Millstone switchyard and will!

be regulated by CONVEX. To facilitate regulation. CONVEX is aware of the condi-
tion of all lines and the status of the SLOD scheme via an annunciator located
at CONVEX (CONVEX is an operating division of NEPOOL).

The operability requirements specified above assures that, upon loss of a
double circuit line with a third line out of service and generation in excess
of 1200 MW offstie power will be available for safe shutdown; maintaining
system stability minimizes the probability of coincident loss of both offsite,

supplies. This is consistent with the requirements of GDC 17.

GDC 17 also requires that the probability of losing an offsite supply coincident,

with loss of the nuclear power unit be minimized. Because of the necessity'

for SLOD to complete its function within 12 cycles. SLOD trips Millstone Unit
3 by tripping the switchyard breakers instead of the generator breaker (this
eliminates the extra time required for relay and communication channel opera-
tion in a transfer trip scheme). Under these conditions, station auxiliary
loads high speed transfer to the reserve station service transformers, and

i the normal station. service transformer (which is tripped when SLOD trips Unit
3) can be re-energized by closing a switchyard breaker. Therefore, both offsite
supplies will be available to assure safe shutdown of the unit in accordance

| - with GDC 17.

Q430.7- 5
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The SLOD scheme was manufactured to be a reliable unit. Each line is
monitored by a logic package which utilizes redundant channels (2-out-of-

1

3 logic) in case of a failure of one channel. Each logic package alarms |
in the event of a channel failure and triggers a SLOD trouble alarm in the |
Millstone Unit 1 control room and at CONVEX. Also, a failed channel causes !

arming of the logic, indicating the monitored system component to be out
of service. Additionally, every eight (8) hours, the SLOD scheme automat-
ically tesy t;.. _ 6 .w.m. i..J .;i....;;.: 2:;i: p::k .. a 11..atirr:_

ft' ;; CO - 1; i ; tri; '!_..;;" -- I ::::). In the event of failure,

a SLOD trouble alarm is actuated in the Millstone Unit I control room andi

! at CONVEX. Upon receiving the SLOD trouble alarm, the operator will
f dispatch a person to the Millstone switchyard control house to evaluate the !

,

condition of the system. In the event that one line is out of service and
the SLOD system is not operating in one hour, CONVEX will reduce station
output to 1200 MW or below during the next three (3) hours. The continual
channel surveillance and periodic (8-hours) functional tests that are run jautomatically, ensure conformance to the General Design Criteria 18.

;
,
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Millstone Nuclear Power Station, Unit No. 3

Open Items

Power Systems Branch (Electrical)

PSB07 (197) DESCRIPTION AND ANALYSIS DEMONSTRATING
COMPLIANCE WITH GDC 17 ( 9, a.1 4)

A system description and analysis sufficient to demonstrate compliance with
GDC 17 has not been presented to Section 3.2 of the FSAR in accordance with
the guidelines of Regulatory Guide 1.70. This item will be pursued with the
applicant and the results will be reported in a supplement to this report.

Response:

Refer to revised FSAR section 8.2.2.

:
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along with breaker failure relaying to provide redundant
protective relaying for the switchyard. 2.23

Two 125V de batteries are located in the switchyard control 2.24
and relay enclosure for switchyard relaying and control.
Each battery has its own charger and de distribution panel. 2.25
The redundant batteries and protective relaying systems are 2.26
physically and electrically separate. The essential ac 2.27
station service for the power circuit breaker pneumatic
supply units and the other switchyard requirements is 2.28'

supplied from one of two separate sources.
!

2. The 345-kV system is protected from lightning and switching 2.31
surges by overhead electrostatic shield wires, surge
arrestors on main buses, and rod gaps on the disconnect 2.32
switches.

3. Primary and backup relaying is provided for each circuit 2.33
along with circuit breaker failure backup. protection. These 2.34
provisions permit the followinos

a. Any circuit can be switched under normal or fault 2.36
conditions without affecting another circuit,4

,

b. Any single circuit breaker can be isolated for 2.37
i maintenance without interrupting power or protection of

any circuit. -

J

c. Short circuits on any section of a bus are isolated 2.38
without interrupting service to any element other than
those connected to the faulty bus section. 2.39-

d. The failure of any circuit breaker to trip initiates 2.40
the automatic tripping of the adjacent- breaker or
breakers and thus may result in the lorl of a line or 2.41
generator for this contingency condition; however,
power can be restored to the good element in less than 2.42

; I hour by manually isolating the fault with appropriate
! disconnect switches. 2.43

Complete battery failure is considered highly unlikely since two 2.45
independent 125V de battery . systems are provided. Failure of a 2.46
single battery system results only in a momentary loss of one set of
protective relays until the DC is manually transferred to the other ~ 2.47
battery. Therefore, no single failure could negate the effectiveness 2.48
of the relaying to clear a fault.'

The Mi one design provides two immediate access offsite circuits 2.49
i - between t e switchyard and the 4.16 KV Class IE buses. Within the 2.51 f.3Jyb

switchyard, the tie line terminations are separated electrically by ,gg,7,

two circuit breakers so that a fault on one offsite supply circuit 2.52
*

.along with a breaker failure will not cause the second offsite supply
to be lost. The tie lines are supported on.4ead end tower and the 2.53
second tie line circuit terminating on the reserve station service 2.54

i

LsesuraK shhres e one'
elrtWt hm(mrtica at %d main "venyfernece

Amendment 8 8.2-3 J May 1984
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transformer dead end tower. The normal. g station service 2.55
transformers and the reserve station service transformers are located |

on opposite sides of- the unit. The connection from the normal 2.574

station service transformers and from the reserve station service'

transformers to the 4.16 KV Class IE buses is via physically separate 2.581

and electrically independent under grotsd- duct lines, & 2.59 g,24
Figure 1.2-1 shows the tie line routes from the switchyard to the
main / normal and to the reserve station service transformers. M 3.1;

; Figure 1.2-2 shows the physical separation between the normal and the
reserve station service transformers. Figure 8.3-7 Sheets 1 and 2 3.2
show the embedded conduit duct lines as they enter the redundant

i t.:. rcd rooms in the control building. 3.3
Switchgear'

8The control power for these buse 1s from different de panels and 3.4
batteries. The breakers in the class IE buses (34C and 34D) are 3.5
independently protected with separate relaying.%

f V
The offsite source that will normally be available immediately on a 3.6

J unit trip is from the main and normal station service transformers. 3.7
This source is not lost on a unit trip because the generator breaker 3.8

' ' effects the disconnection of the unit from the grid leaving the main 3.9
and normal station service transformers backfed from the switchyard.

' '

The second source of offsite power is available through a fast 3.10,
" transfer to the reserve station service transformers. Testing the 3.11

normal immediate access circuit during plant operation would be,

i inappropriate as this would disconnect the unit from the grid. The 3.13
fast transfer feature .of the alternate immediate access offsite
circuits will not be tested during plant power operation since it 3.14
risks unnecessary plant trips. Immediate access is not required of a 3.15 WI

,

second offsite source, and for the Millstone 3 design, if the fast At-1.
transfer is not successful the reserve station service transformers 3.16
can be connected to the emergency buses by manual control switch 3.17,

operation in an acceptable time.,
8

I

! The automatic transfer of emergency 4.16 KV buses 34C (Train A) and 3.18
! 34D (Train B) from either the normal to the reserve station service 3.19
j transformer or the normal or reserve station transformer to the

emergency generators will be tested prior to initial startup and 3.20
during refueling shutdowns of the unit to prove the operability of 3.21
the system. Therefore, appropriate testing and testability ~ of the 3.22,

'

transfer of power upon loss of normal power satisfies the
requirements of General Design Criterion 18, Inspection and Testing 3.23

| - of Electric Power Systems.
_ . . _ _

'

Physical separation of the offsite power sources, switchyard 3.24,

protection, redundancy, and transmission system design based on load- 3.25
flow and stability analyses minimize the possibility of simultaneous
failure of power sources (normal station service supply, reserve 3.26

i - station service supply and standby ac emergency generators) in
/ ;compliance with General Design Criterion No. 17 " Electric ' Power 3.27 'y {' Systems."

-

!
.

1
: The 345 kV transmission system supplying offsite power to Millstone 3.28

is normally operated at 35,7 kV at Millstone. This system voltage is 3.29'

Amendment 8 8.2-4 May 1984-
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Millstone Nuclear Power Station, Unit No. 3 ;

1

Open items

Power Systems Branch (Electrical)

PSB08 (198) DESCRIPTION AND ANALYSIS DEMONSTRATING
COMPLIANCE WITH GDC 18 (tr.2.3.i)

A system description and analysis sufficient to demonstrate compliance with
,

GDC 18 has not been presented in Section 8.2 of the FSAR in accordance with
the guidelines of Regulatory Guide 1.70. This item will be pursued with the
applicant and the results will be reported in a supplement to this report.

' Response:

Refer to revised FSAR section 8.2.2.
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transformer' dead end tower. The normal reserve station service 2.55
transformers and the reserve station service transformers are located

j

on opposite sides of the unit. The connection from the normal 2.57 )station service transformers and from the reserve station service
transformers to the 4.16 KV Class IE buses is via physically separate 2.58
and . electrically independent under ground duct lines. CDSP'2.59 1.22 4,

Figure 1.2-1 shows the tie line routes from the switchyard to the# N#'
' main / normal and to the reserve station service transformers. <GDd 3.1,

Figure 1.2-2 shows the physical separation between the normal and the
reserve station service transformers. Figure 8.3-7 Sheets 1 and 2 3.2,

| show the embedded conduit duct lines as they enter the redundant
;"i' E,- f rooms in the control building. 3.3-

Gu sicMGEAR,

; The control power for these busqfisfromdifferentdepanelsand 3.4
. batteries. The breakers in the Class IE buses (34C and 34D) are 3.5
' independently protected with separate relaying.

The offsite source that will normally be available immediately on a 3.6
unit trip * is from the main and normal station service transformers. 3.7
This source is not lost on a unit trip because the generator breaker 3.8
effects the disconnection of the unit from the grid leaving the main 3.9
and normal station service transformers backfed from the switchyard.
The second source of offsite power is available through a . fast 3.10
transfer to the reserve station service transformers. Testing the 3.11
normal immediate access circuit during plant operation would be
inappropriate as this would disconnect the unit from the grid. The 3.13

'

fast transfer feature .of the alternate bnmediate access offsite
circuits will not be tested during plant power operation since it 3.14
risks unnecessary plant trips. Immediate access is not required of a 3.15 ElII
second offsite source, and for the Millstone 3 design, if the fast RE-8.
transfer is not successful the reserve station service transformers 3.16

I can be connected to the emergency buses by manual control switch 3.17
operation in an acceptable time.

;

The automatic transfer of emergency 4.16 KV buses 34C (Train A) and 3.18
34D (Train B) from either the normal to the reserve station service 3.19
transformer or the normal or reserve station transformer to the
emergency generators will be tested prior to initial startup and 3.20
during refueling shutdowns of the unit to prove the operability of 3.21

,

the system. Therefore, appropriate testing and testability of the 3.22-

transfer of power upon' loss of normal power satisfies the.
requirements of General Design Criterion 18, Inspection and Testing 3.23
of Electric Power Systems. ,,

i
-

_
.I

Physical separation of the offsite power sources, switchyard 3.24'

protection, redundancy, and transmission system design based on- load. 3.25
,

flow and stability analyses minimize the possibility of simultaneous*
'

. failure of power sources (normal station service supply,- reserve 3.26
'

station service supply and standby ac emergency generators) in
i compliance with General Design Criterion No. 17 " Electric Power 3.27
, . Systems."

- - . .- .
,

The 345 kV transmission system supplying offsite power to Millstone 3.28.

[ is normally operated at 357 kV at Millstone. This system voltage is 3.29

Amendment.8 8.2-4 May 1984-
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Millstone Nuclear Power Station, Unit No. 3

Open items

Power Systems Branch (Eltctrical)

PSB09 (199) 430.3 POSITIVE STATEMENT OF COMPLIANCE WITH BTP PSB-1
(8.3.1.2)

Branch Technical Position PSB-1 has not been identified in Table 8.1-2 of the
FSAR; thus, a positive statement as to compliance with staff guidelines has not
been provided.

The applicant by amendment 3 to the FSAR stated that Branch Technical
Position PSB-1 is currently under review and will be addressed in a future
amendment to the FSAR. This item will be pursued with the applicant and the
results of the staff review will be reported in a supplement to this report.

Response:

Refer to the revised response to question no. 430.3 and revised FSAR table 8.1-2.

.
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NRC Letter: May 3, 1983 1.9

Question No. Q430.3 (SRF Section 8.1) 1.12

Criterion 50 of Appendix A to 10CFRSO, IEEE Standard 485, Regulatory 1.13
Guide 1.63 and Branch Technical Positions ICSB 4, PSB-1 and PSB-2 1.14
have not been identified in Table 8.1-2 of the FSAR; thus, a positive
statement as to compliance with these criteria.c.nd staff guidelines 1.15
has not been' provided in the FSAR. Provide a statement of compliance 1.16
and justify areas of noncompliance.

Response: 1.17

Refer to . revised FSAR Section 8.1, Table 8.1-2. Compliance will be 1.19
made with the guidelines of Branch Technical Position PSB-1 with
clarification of the individual positions stated in the responses to 1.20
NRC Questions 430.9, 430.10, and 430.11.

/]oh ' ( Sus soLS k) '180 9, 10 a nc) si cu e hnd a kr &
re spons es |o ASG 10, ud is res ag/tefis p
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Revision 1 _ 430.3-1 May 1984Q
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TABLE 8.1-2 (Cont) U

E
FSAR Section Applicability h.

Criteria Title aml 8.2* 8.3.1 8.3.2 Rema rks p
RG 1.108 Periodic Testing of Diesel 1.17 (

Generators Used as Onsite 1.18 ?

Electric Power Stations at 1.19 ,s

Nuclear Power Plants X X See Section 1.8 1.20
RG 1.118 Periodic Testing of Electric 1.22-

Power for Protection System X X X See Section 1.8 1.23 t

RG 1.120 Fire Protection Culdelines for 1.26
Nuclear Power Plants X X X X See Section 1.8 1.27

RG 1.128 Installation Design and install- 1.30
ation of Large Lead Storage 1.31
Batteries for Nuclear Power Plants X X See Section 1.8 * 1.32

' 'RG 1.129 Maintenance, Testing, and 1.34
Replacement of Large Lead Storage 1.35
Batteries for Nuclear Power Plants X X See Section 1.8 1.36

RG 1.131 Qualification Tests of Electric 1.37
* Cables, field Splices, and '. 1.38

Connections for Light Water- 1.39 .,

Cooled Nuclear Power Plants X- X X See Section 1.8 1.40
"i5. ' Branch' Technica l Posi- 1.43

tions (BTP) EBCSB 1.44 ,
,

- BTP ICS8 1( PSB) '- Backfitting of the Protection 1.46 k
Rev. I and Emergency Power Systems of 1.47

Nuclear Reactors X X X 1.48 '

BTP ICS8 2( PSB) - Diesel Generator Reliability 1.50
Rev. 1 Qualification Testing X X 1.51 -

BTP ICS8 4( PSB) - Requirements on Motor-operated 1.52
Rev. 1 Valves in the ECCS Accumulator 1,53 t

4 '

Lines See Section 7.6.4 1.54 43 *BTP ICSB 8 ( PSB) - - Use of Diesel Generator Sets for 1.55
Rev. 1 Peaking X X 1.56
BTP ICS8 11( PS8) - Stability of Offsite Power Systems 1.57
Rev.' 1 X X 1.58*

BTP BCS8 15(PSB) - Reactor Coolant Pump Breaker 1.59
Rev. I' Qualification X X X 1.60 t.

BTP ICS8 17( PSB) - Diesel Generator Protective Trip 2.1 ['
Rev. 1 Circuit Bypasses X X 2.2
BTP ICS8 18( PSB) - Application of the Single Failure 2.3
Rev.-1 Criterion to Manually-Controlled 2.4.

Electrically-operated Valves X X 2.5
' BTP BCSB 21(PSB) - Guidance for Application of Reg. 2.6
Rev. 1 . Guide 1.47 X X X X 2.7
BTP PSB 2 Criteria for Alarms and Indications 2.8 -

''Associated wi th Diesel Generator 2.9
Unit Bypassed and inoperable Status X X 2.10

'

Amendment 8 5 or 7 May 1984
,

!

<

*
4 q
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,

p" *
. TABLE 8.1-2 (Cont) {e

'I

FSAR Section Applicability*

7
.

Criteria Title 8,1 8.2* 8.3.1 B6]L2 gema rks '

-g *
#

BTP PSB 1 Adequacy of Station Electric Distri- X X 2.13 E
bution System Voltages 2.14 5

6. American National 2.16
' "

Standa rds institute 2.17 .

(ANSI)** 2.18 i-

ANSI C37 Power Switchgear X X X 2.20
ANSI C50 Rotating Electrical Machinery X X 2.21 g

ANSI C57 ' Transformer, Regulators, and 2.22 F
Reactors X X 2.23

J 7. Insulated Cable 2.26. ,

i Engineers Association 2.27
(ICEA)** 2.28 .

f ICEA P-46-426 Power Cable Ampacities X X X X -2.30 ;

ICEA P-54-440 Standard Publication "Ampacities- 2.31
Cables in Open Top Trays" X X X X 2.32, ,

ICEA S-61-402 Thermoplastic - Insulated Thermo- 2.34
4 plastic - Jacketed Cables X X X X 2.35 t'

|CEA S-68-516' Ozone Resistant Ethylene Propy- 2.36 ?

lene Rubber insulation X X X X 2.37 I'
I ICEA S-66-524 Crosslinked Thermosetting Poly- 2.38 L
i lene Cables X X X X 2.39 [,

ICEA S-19-81- Applicable Test Power Cable 2.40 r-
Insulation and Jacket X X X X 2.41

ICEA S-67-401 Metallic and Associated Coverings 2.43
-,

for impregnated-Paper - insula- 2.44 h
ted Cables X X X X 2.45 I-

ICEA S-56-434 Polyethylene-Insulated 2.47 [-Thermoplastic Jacketed Cables X X X X 2.48 I,'
' 8. National' Electrical 2.50 1.

'

Manufacturers Associa- 2.51
tion (NEMA) 2.52

NEMA AB-1 Molded Case Circuit Breakers X X X 2'.54 :
NEMA A8-2 Procedure for Verifying X X X 2.55 j-

Performance of Molded 2.56 [.Case Circuit Breakers 2.57 i
NEMA E'2 Instrument Transformers X X 2.58 i
NEMA FUI Low-Voltage Ca rtridge Fuses, X X X 2.59 '

NEMA ICS Industrial Controls, and Systems X X X 2.60 .

HEMA P8-1 Pane l boa rds X X X 3.1
1 . NEMA PB-2 Dead-Front Distribution Switch- 3.2

boa rds X X X 3.3
1 *

,.

,
. ) if

,

Amendment 8 6 of 7 May 1984
,

l.
'

*,. ,
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TABLE 8.1-2 (Cont)
.

,
* FSAR Section Applicability -

C ri te ria Title Ri1 8.2* B2121 8.3.2 Rema rks
i

3.5
NEMA PV-5 Constant-Potential Type Electric 3.6 ,

Utility (Semiconductor Static 3.7Converter) Battery Cha rgers X X

NEMA SC3 Low Voltage Power Circuit Breakers X X 3.9
3.10 :

NEMA SG4 AC High voltage Power Circuit 3.11 !Breake r X X

NEMA SG5 Power Switchgear Assemblies X X 3.12
,l'

NEMA SG6 Power Switching Equipment X X. 3.13
3.14 ;*

NEMA TR-1 Transformers, Regulators, and 3.15
Reactors X X

NEMA MCI Motors and Generators X. X X 3.16 !-
3.17 .

, NEMA WC5 Thermoplastic - Insulated Wire 3.18
and Cable X X X X

3.19
f. NEMA VE-1 Cable Tray Systems X

3.221 ;

l. 9. Miscellaneous **

MIL C-17 Coaxial Cable X X X 3.24

NFPA No. 70 National Electric Code X X X X 3.25

NFPA No. 78 Lightning Protection Code X X X 3.26 -

3.27'
UL Standa rd 96A Installation Requirements - 3.28Master Labeled Lightning 3.29Protection System X X X

ir'

3.38 .

NOTES:

* The preferred power system is not a Class IE system and is designed as a normal system based on good engineering practice 3.43
and experience. The intent is to consider, where applicable, non-Class IE systems, the GDC, IEEE Standa rd s, Regu l a to ry 3.44

3.45Guides, and Branch Technical Positions as indicated
** The issue,, including Addenda, in effect on the date of the Request for Proposal for purchase of the specific equipment 3.47 ;

.

* ,
r

f

|D
l-
!

i-
[. .

|'
l'

Amendment 8 7 of 7 May 1984
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TABLE 1.9-1 (Cont)

Spectric SRP Summary Description Corresponding,

SRP Section Accentance Criteria of Dirrerence FSAR Section

7.2 (Rev. 2) BTP ICSB 26 - Sensor Sensors for reactor trip on 7.2.1.1.2 , , .
quallrication. turbine trip when power

level i s 50% or more a re*

not seismically qualified.

7.5 (Rev. 2) 111.6 - NUREC-0696 The Safety Parameter Display 7.5.3
compliance. System, and the Emergency

Response racilities are not
discussed.

8.3.1 (Rev. 2) II.4.f - Compilance to NUREC/CR-0660 is not 8.3.1
NUREG/CR-0660. addressed.

'55 E l N ?S5hi" 5". 5 f '"_' " ; "'' '' E '" 55h'S' i''" " "''h F "'I !''" " _ A*3 930.3
m, _ _ _ : . '.'.1. . . r. . . . _: ,: r r - -- -< - -- n :. r.r.. :.:. : r." n. . ~ - --.. .., __. .. .

9.1.2 (Rev. 3) li t.2.e - Evaluation or lighter This evaluation has not 9.1.2.3
~

load drops at maximum heights, been performed.

9.1.3 (Rev. 1) II.1.d (4) - BTP ASB 9-2, Decay heat removal 9.1.3.2
decay heat removal, is based on Westinghouse

generated curves, not
BTP ASB 9-2.

9.1.4 (Rev. 2) 111.6 - Evaluation of lighter This evaluation has not 9.1.4.1
loads drops at maximu:a been performed,
heights.

9.2.1 (Rev. 2) til.3.d - Location ui No manual valve in 9.2.1
radiation monitos .t. series with motor

operated valve.

9.2.2 (Rev. 1) II.3.e - Loss of coolant Reactor coolant pumps 9.2.2
test for reactor coolant pumps, have not been tested

for the 2U-minute time
, requirement. '

9.4.1 (Rev. 2) 11.4 - Compliance to Regulatory The control room pressurization 9.4.1.3
Culde 1.95. system and the chlorine detectors

are not Seismic Cat. 1.
l

|

410.21
|

Amendment 3 9 of 12 August 1983

,' .'
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Millstone Nuclear Power Station, Unit No. 3

Open items

Power Systems Branch (Electrical)

PSB10 (200) 430.9 DESCRIPTION OF COMPLIANCE WITH POSITION 1 OF BTP
PSB-1 (8.3.1.3)

Section 3.3.1.1.4 of the FSAR indicates that a degraded voltage scheme with
two-out-of-four logic is provided on each of the 4.16 kv Class lE buses. The
applicant was requested to provide reference to electric schematic drawings that
describe the degraded voltage scheme and provide a description, with voltage
and time setpoints, to indicate how the Millstone design complies with the
guidelines of position 1 of branch technical position PSB-1 (NUREG-0800
Appendix 8A).

The applicant in response provided the requested references to electric
schematic drawings and indicated that compliance of the design with position 1 of
the branch technical position was currently under review and will be addressed in
a future amendment. This item will be pursued with the applicant and the
results of the staff review will be reported in a supplement to this report.

Response:

Refer to revised response to question no. 430.9.

*
.

e

'
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NRC Letter: May 3, 1983 1.8

Question No. Q430.9 (SRP Section 8.3.1, Appendix 8A) 1.11

Section 8.3.1.1.4 of the FSAR indicates that a degraded voltage 1.12
scheme with two-out-of-four logic is provided on each of the 4.16 kV 1.13 !

Class 1E buses. Provide reference to electric schematic drawings 1.14
that describe the degraded voltage scheme and provide a description,
with voltage and time setpoints, to indicate how the Millstone design 1.15
complies with the guidelines of position 1 of Branch Technical 1.16
Position PSB-1 (NUREG-0800, Appendix 8A) and provide justification
for any deviations.

Response: 1.17

The degraded voltage scheme with two-out-of-four logic provided for 1.18
each 4.16 kV Class IE bus is described in the following drawings, and 1.19
logic and elementary diagrams (refer to FSAR Section 1.7):

One Line Drawings 1.21

12179-EE-1K 1.23
12179-EE-1M 1.24

Logic Diagrams 1.26

12179-LSK-24-3C,D,H,J,K 1.28
12179-LSK-24-4A,B 1.29

Elementary Diagrams 1.31

12179-ESK-5BD.BE,BF,BG 1.33
12179-ESK-7J,L 1.34

The second level of protection is in addition to the undervoltage 1.37
scheme which also employs a two-out 'f-four coincidence logic to 1.38o
prevent spurious trips of the offsite power source. Two separate 1.39
time delays are incorporated in the degraded voltage scheme. The, 1.40
first time delay establishes the existence of a sustained degrade k .'
voltage on the bus. Following the delay, an alarm in the control 1.41
room alerts the operator to the degraded condition. The subsequent 1.42. Pf6-f>occurrence of an ac ident signal (SIS or CDA) will immediately
separate the .Clas distribution system from the offsite power 1.43X 1 un
system. The second ime delay is of a limited. duration such that the '1.44

the delay, if the operat@[$Epermanent connected clais loads will not be damaged. Following 1.45X
has failed to restore adequate voltages, y

the. Class distribution system is automatically separated from the 1.4h(offsite po er system. No bypasses are incorporated in the scheme. 1.47

fhvoltageThe Class
connectedtotheClassj,sensorsarephysicallyloadedandelectrically

1.487
E switchgear. Test and calibration of the 1.49

voltage sensors during . power operation can be performed on an.
individual relay basis.

*
.

Revision 1 .Q430.9-1 May 1984
.

_- .
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- The Technical Specification will include limiting condition for 1.50 g.to
operationej J'urveillance /equirements , trip.setpoint with minimum and 1.51X
maximum limits, and allowable values for the second-level voltage 1.52
protection sensors and associated time delay devices.

<

i

:

1

i

,

;

,

i

|

t

!
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t

|

,

I .

|
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i
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I

.
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Revision 1 ~ 'Q430.9-2 '- May'1984
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Millstone Nuclear Power Station, Unit No. 3
'

Open Items

Power Systems Branch (Electrical):

PSBil (201) 430.10 AUTO. RESET OF THE LOAD SEQUENCER ON LOW,

! VOLTAGE (8.3.1.4)

As stated in Section 8.3.1.1.3 of the FSAR, the emergency generator load
sequencer (EGLS) has the capability to automatically reset during a sustained
low voltage condition on the essential bus. It is the staff concern that this,

! capability may unnecessarily delay the connection of the required mitigating
; loads within the times allowed by the accident analysis.
1

The applicant by amendment 3 revised the FSAR to indicate that automatic
reset occurs only when there is a loss of offsite power subsequent to an accident
signal. - Based on the revision to the FSAR it appears that the load sequencer is
used to sequence loads on either onsite and offsite power subsequent to an

'
accident signal. Based on the revision- to the FSAR it appears that the load

& 9 sequencer is used to sequence loads on either onsite and offsite power sources
k when there is an accident signal. This use of the load sequencer contradicts.

6 FSAR section 8.3.1.1.3.which states that the load sequencer is -used only toj

dc- sequence loads ontgpo'we'r s'ource. Clarification of this time _will be pursuedi

j' with the applicant and the results of the staff review will be reported in a
g, supplement to this report.

,

-

Response:

!

Refer to the revised response to question no. 430.10..

1

-

i
e

:

1

!

a
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MNPS-3 FSAR

NRC Letter: May 3, 1983 1.8 |
~

i

f Question No. Q430.10 (SRP Section G.3.1, Appendix SA) 1.11 |
|

1 As stated in Section 8.3.1.1.3 of the FSAR, the emergency generator 1.12 |

load-sequencers (EGLS) have the capability to automatically reset 1.13
- - during a sustained low voltage condition on the essential. bus. It is 1.14

the staff concern that this capability may unnecessarily delay the
connection of the required mitigating loads within the times allowed 1.15

,

; by the accident analysis. Address the staff concern, describe the 1.16
design of the EGLS for automatic reset during sustained low voltage1

conditions, and describe how the design meets position 2 of Branch 1.17,

Technical -Position PSB-1 (NUREG-0800, Appendix 8A) and justify areas 1.18
of noncompliance with postion 2.

R'sponse: 1.19e;

' Refer to revised FSAR Section 8.3.1.1.3, Item 1, gtarting and 1.%
loading, for clarification of the use of the emergency generator load 1%
Tequencer relative to the containment recirculation pumps. In 1.22 pSg .*/
addition, refer to FSAR Section 6.2.2.2, ntainment gecirculation N

i - jystem for the accident analysis r ive to the containment 1.)(,

j recirculation pumps. _ m_ L_Jf
Refer to revised FSAR Section 8.3.1.1.3, Item 1, Starting and 1.24
Loading, for the conditions under which the EGLS will automatically 1.25
#*"

1 Sfec46h
The design of the load sequencer co lies with Position of Branch 1.26

I Technical Position PSB-1. The Class )[us load $tanding scheme is 1.27 Y
provided via the emergency gen rator load sequencer. The- 1.28

for automatically preventing load shedding during P5g f/
'

% PsO-t' requirements)fsequencing o the emergency loads to the bus 1.)9
"

loadsheddingschemeuponcompletionofthelokandofreinstatingthe
,

## d sequencing action is
! inherent in -the emergency generator load sequencer design.' The 1.31

Technical Specifications will include a test ' requirement to

demonstrate the operability of the emergency generator load sequencer 1.32't

at least once every 18 months during shutdown,
i

|

t

I

!

I
l

.

I

|
Revision 1 Q430.10-1 May-1984

|
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;

'
I

1. Starting and Loading - The emergency generators are started 3.42
,

on loss of power (LOP) to the respective 4.16 kV bus to 3.43 !,

which each generator is connected, by a safety injection 3.44
signal (SIS), by a containment depressurization accident

.'

signal (CDA), or manually. If the normal and alternate 3.45
offsite power sources are not available, the emergency 3.46
generators are then automatically connected to the 4.16 kV
emergency buses and sequentially loaded.,

Upon receiving an automatic start signal, the emergency ac 3.48
power sources are capable of starting automatically without 3.50 -

t

local attendance. They are accelerated to rated speed, 3.51 i

! frequency and voltage within 10 seconds, and are ready to 3.53
accept load in accordance with the unit's sequential loading
schedule. 3.54

; The capacity of one emergency generator is sufficent to meet 3.56
' the engineered safety features demand caused by the range of 3.57 '

incidences shown in Table 8.3-1. The emergency generator 3.58
3 loading sequence for the above shutdown condition is also 3.59

stated in Table 8.3-1. The loading sequence prevents system 3.60
instability during motor starting. A- fast responding 4.2

*

exciter and a voltage regulator ensure quick voltage 4.3 1

' recovery after any load step. Each emergency generator unit 4.4
has two start control circuits.

4

i Sequential loading is achieved by an emergency gener.ator 4.6
load sequencer (EGLS). The EGLS automatically performs the 4.8
functions of load shedding, load blocking, and sequential ;

; load application under the conditions of LOP, SIS and LOP, 4.9
! and CDA and LOP. Under the conditions of SIS without LOP 4.10

the EGLS does not introduce load shedding, load blocking, or 4.11,

sequential load application into any of the control circuits 4.124

of the engineered safety features. Under the condition of 4.13'
CDA without LOP, the EGLS delays the start of the
containment recirculation pumps but does not introduce load 4.14 430.102

i sheddding, load blocking, or sequential load application- 8
; into the control circuits of any other engineered safety '4.15
e feature. All EGLS interactions with the control circuits of 4.16 -

the engineered safety features are within the -time intervals'4

; allowed by the accident analysis. 4.17
i

i During the .first 40 seconds, the EGLS sequences initial 4.19-
'

damage mitigating loads automatically. After the first 4.20
40 seconds,. the manual start block signal is removed and *

;

a additional emergency bus loads may be- started manually. 4.21
Typical loads manually started are the pressurizer heaters, 4.22;

the fuel pool cooling pump,- and- turbine protection-

| equipment. 4.23
i

; Under the condition of SIS without LOP or CDA without LOP, 4.25
: the EGLS has the capability to automatically reset should a 4.26 416.10

LOP occur on the essential bus. LOP is initiated by either 4.28
.

of the schemes described in Section 8.3.1.1.4 under
;

.

Amendment 8 8.3-14 May 1984 '

i
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~

_ _ _ _ _ _ . _

*



.

*.

.

ALL SWITCMGE AR LOAD
, STRIPPED FF9M EMERGENCY BUS

,

' 'CDA
RECIRC. MODE
THEN LOP

3gg ________

sis
RECiRC.MOoE
THEN LOP

3t10 ------------~~-

CDA AND LOP
42I - - - - ------------

3

SIS AND LOP
43I -------- - - - - --

.

LOP ONLY
I - - - - - - - - - - - - - - - -

.

I e i e;.
.lO O 5 10 15

TIME IN SECONDS (1o 4,

EMERGENCY GENERATOR BREAKER CLOSE

NOTES: -tMERGENCY GENERATOR START

a bl ANUALLY INITATED REACTOR PLANT

OI
CHARGING PUMP COMPONENT WATER PUW
550 kW OR 403tw SIS kW EACH

O a AUTCMATICALLY INITIATED QUENCH SPRAY PUMP CONTROL BULDING CHILLER
313 kW 226 kW

W e FURTHER LOADING ON SHEETS 2.3, AND 4

SAFETY WJECTION PUMP AUIlLIARY FEED PUMP
346 tW OR 181 tw 4T6tw

RHR NMP 380kW OR CWA & MENT AIR RECIRCW
. _ _ 4 200 kW OR 344tW IST kW

SERVICE WATER PUMPS CONTAINMENT RECIRCULJ
464 kW E ACH 36TtW EACH

.

e

%

1
I
e
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20 25 30 35 39,40 80 200 210

INLESS OTHERW!SE NOTED) o -

- EQUIPMENT MANUAL START SLOCK SIGNAL REMOVED

UEL BUILDING FILTER SYSTEWP"E$SuRIZER REHEATER 37P 346 hw

FUEL POOL COOLING PUMP
g3 gg CONTROL RCD DRIVE MECHANISM

Si tw COOLING FAN, 662 h6

14 SO W 19 INST RACK AIR CONDITIONING
TRAIN A ONLy UNIT 62 kw

F10N FAN INSTRUMENT AIR COMPRESSOR
"

''* A*s 0Ntv TABLE 8.3 -lTRA

EMERGENCY GENERATOR LOADINGg Au,=, AR,v,euiL0iNG riLTER svsfEMun0N rUMa

(SHEET I 0F 4)
AMENDMENT 8 M AY 1984
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Millstone Nuclear Power Station, Unit No. 3

Open items

Power Systems Branch (Electrical)

IPSB12 (202) 430.11 ADEQUACY OF STATION ELECTRIC DIST. SYS.
VOLTAGE (8.3.1.5)

: .

| It is the staff position that the voltage levels at the safety-related loads should '

i be optimized for the maximum and minimum load conditions that are expected t

i throughout the anticipated range of voltage variations of the offsite power !
: sources. The applicant was requested to (1) perform a voltage analysis and !

verification by actual measurement in accordance with the guidelines of
. positions 3 and 4 of branch technical position PSB-1 (NUREG-0800, Appendix 8A)
J and (2) provide the voltage at the terminals of each Class IE load as determined

,

*

; by analysis for all modes of plant operation.
|

| By amendment 3 to the FSAR, the applicant indicated that this item is currently'

under review and will be addressed in a future amendment to the FSAR. This |
ltem will be pursued with the app!! cant and the results of the staff review will be> '

: reported in a supplement to this report. ;'
,

; Response
. ,

'

; Refer to the revised response to question no. 430.11.
!

;i
l
i i

$ !

i i

9
;

'

1 [

,

i

I
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.

NRC Letter: May 3, 1983 1.8

Question No. Q430.11 (SRP Section 8.3.1, Appendix 8A) 1.11

The voltage levels at the safety related loads should be optimized 1.12
for the maximum and minimum load conditions that are expected 1.13
throughout the anticipated range of voltage variations of the offsite
power sources. Perform a voltage analysis and verification by actual 1.14
measurement in accordance with the guidelines of positions 3 and 4 of 1.15
Branch Technical Position PSB-1 (NUREG-0800, Appendix 8A). Provide 1.16
the voltage at the terminals of each class 1E load as determined by
analysis and by actual measurement for all modes of plant operation. 1.17
Verify that all class 1E loads will operate at or within design 1.18
voltage limits under all conditions of operation. Where terminal 1.19
voltage determined by analysis is not adequate to meet the design
voltage rating of the equipment, provide justification. 1.20

Response: 1.21

The analysis will consider steady-state and transient loads on all 1.22

Class kE ac distribution buses for all modes of plant operation and 1.{accident conditions with the offsite power sources at minimum and A56 / A
; maximum anticipated voltage and only the offsite source being 1.24

considered available.

Testing to verify the analyses will be performed on one of the 1.25
offsite power sources because testing on both offsite sources doubles 1.26
the time require to perform the test without improving the level of,

| confidencein7a'dityofthe analytical model. If the mode is 1.28 (
accurate for one configuration, it will b rate for all
configurations provided the input data is correc e input data 1.

The120/208[1. jwill be verified via the independent technical review.
i

buses fed from regulated supplies will not be tested because the bus|

voltage remains nearly constant for wide variations in supply voltage 1.31
to the regulating device. Since this application cannot be - - - 1.3{in the analysis, testing of the regulated buses under the e'st will
not be necessary. 2.14 331e

Voltage and bus loading levels will be recorded under steady-state 1.34

Voltage le els FIII\aAc)be[0E motor (not
conditions. recorded during the starting 14o
of both a ,large Class and non-class ncurrently). 1.36
Thetestvalps,whenc pared with the ' Analytical val s, will be 1.
used to verify the analytical mod pp settings f intervening 1
transformers will be selegted to sure that the steady-state Kterminal voltage of Class'p: 460 and 4 // moto will be in the 1,39 krange of 414 to,506 V and 3600 to 4400 V respectivel during all

des of plant operation and accident conditions. The analysis will 1.{1ure that start voltages remain above the start capability of all
1 ass loads. *G adwa sq/s/,Qs /da Man t a f'' A, hah
3 % ef 4' d &wA M 4n 'cr/ /%do n AT8 - /,

Revision 1 Q430.11-1 May 1984

4



- _ ._ __. __ . __ _

'.

.

Millstone Nuclear Power Station, Unit No. 3

Open items

Power Systems Branch (Electrical)

PSB13 (203) 430.12 RELIABILITY OF TiiE LOAD SEQUENCER (8.3.1.6)

With respect to the use of a solid-state load sequencer at Mllistone Unit 3, the
applicant was requested to provide the results of a reliability analysis that
demonstrates that overall reliability, availability, or capability of onsite and
offsite power sources to supply power to safety loads on demand has not been
significantly reduced by the use of solid state load sequencers.

By amendment 3 to the FSAR, the applicant indicated that their response would
be submitted at a later date. This item will be pursued with the applicant and
the results of the staff review will be reported in a supplement to this report.

j Response

Refer to the revised response to question no 430.12.

|

|
|

|

. _ _ _ _
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NRCQuestionNo.,Q430.12(SRPSection8.3.1)

" Provide the results of a reliability analysis for the solid state
load sequencer that demonstrates the overall reliability or capability
of the onsite power system to supply power to safety loads on demand
has not been significantly reduced by the use of solid state load
sequencers."

Response:

The use of solid state load sequencers produces an insignificant effect
on the capability of the onsite power system to supply power to safety
loads on demand. This conclusion can be drawn by examining the results
of section 2.3.3.4 in the Millstone 3 Probabilistic Safety. Study (PSS).

b'Aspartofthestudy,areliabilityanalysiswasperformedforthese%fstate load sequencer (EGLS) system using fault tree models.p

Results of the fault tree analysis show that each of the two redundant;

d EGLS trains has an unavailability of 9.25 x 10-'+ per deman'd. Unavail-
. /3 ability, in this case, is defined as the probability that a particular'

'3 EGLS train will not successfully load its safety loads onto the corre-
sponding omergency onsite power supply. For each EGLS train, approximately
90% of the total unavailability is due to components other than solid
state devices. The percent contribution by component type is shown

j below: .-

a Relay failures 45%,

! b Power supply failures 27%
*

c Circuit breaker failures 11%
d Solid state device failurcs 10%
e Push button switch failures 6%
f Fuse failures 1%

.-

The reason that solid state devices are negligible contributors to
EGLS unavailability is that an automatic test of most of the solid state
. logic is performed on a continuing basis. The automatic test sequence
is performed at intervals of 30 seconds and does not contribute to
system unavailability. Any failures detected during the autotest
sequence will produce an audible alarm in the control room which requires
operator response. The affected EGLS train displays the number of the
test state in which the failure occurred, allowing the operator to
quickly diagnose the problem.
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Millstone Nuclear Power Station, Unit No. 3

Open Items

Power Systems Branch (Electrical)

,

PSB14 (204) 430.13 DIESEL GENERATOR PROTECTIVE RELAYING (8.3.1.7)

Section 8.3.1.1.3 of the FSAR indicates that diesel generator protective relaying
, is bypassed under accident condition in accordance with branch technical

.

position ICSB 17. The applicant by amendment 3 to the FSAR, provided drawing#

reference numbers that describe the design of the bypass circuitry, the 2-out-of-
3 logic circuitry, and relaying that is rot bypassed under accident conditions.
The drawings will be reviewed with the applicant either prior to or during the
staffs confirmation drawing review. The results of the staff review will be
reported in a supplement to this report.

Response:

This item wMl be discussed during h Branch meetings b/g PSB [O<cfmg a

7j e/cred//ud sc4

.

w

.wr-7 - - r m e
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Millstone Nuclear Power Station, Unit No. 3

Open Items

I Power Systems Branch (Electrical)
1-

PSB15 (205) 430.14 COMPLIANCE WITH POSITION 4 OF REGULATORY
GUIDE 1.9 (8.3.1.8)

Section 8.1.7 of the FSAR indicates that the diesel generator voltage (prior to
connection of the first load block) may drop below the 75 percent rninimum level
permitted by position 4 of Regulatory Guide 1.9 (Revision 2).

: The applicant by amendment 3 to the FSAR provided the following justification
for the momentary voltage. dip. .The voltage dip to levels below 75 percent isa

'
considered inconsequential to the successful loading of the standby generator

'

unit. The basis for this voltage dip being considered inconsequential, the
' magnitude of the voltage dip, available design margins, and the effect on loads
wi!! be pursued in a supplement to this report.,

Response:

Refer to the revised response to question no. 430.14.

i
t

i

1

!.
1

4

J

,

i

.

J

-

?

4

, ,- - , - - - - - - - +r- - . , # u. ,, ,%,. r ~ , , - - , -



.

u12179fsr2158 04/05/84 245 -. .*
MNPS-3 FSAR

.

NRC Letter: May 3, 1983' 1.8

Question No. Q430.14 (SRP Section 8.3.1) 1.11

Section 8.1.7 of the FSAR indicates that the diesel generator voltage 1.12
(prior to connection of the first load block) may drop below the 1.13
75 percent minimum level permitted by position 4 of Regulatory
Guide 1.9 (Revision 2). Provide justification for this exception to 1.14
Regulatory Guide 1.9 and correct inconsistency between statements of
compliance found in Sections 1.8 and 8.3.1.2.6 of the FSAR. 1.15

Response: 1.16

Refer to revised FSAR Table 1.8-1 and revised FSAR Section 8.3.1.2.6. 1.17

LI
jp04The magnitude of the voltage dip will be different for each'of the 1.18

three phases since the peak inrush current is depe_ndent upon the 1.19 3

instantaneous voltage at the time the circuit 1Pis closed. The 1.20
magnitude will also be different each time the transformers are
energized because the instantaneous voltage can be expected to be 1.21
different and the residual flux in the transformer cores will be
different.

The magnitude of the voltage dip due to transformer exciting current 1.22 gy6 47
is of little consequence because of its transient nature. It. does 1.24
not require long-term regulator corrections because it is self
canceling. It will not be of sufficient duration to cause the pick 1.25
up of instantaneous overcurrent relays, and at the MCC level it will 1.26
not last through contactor pickup.

It is important to recognize that the voltage requirement of 1.27
Regulatory Guide 1.9 is intended to ensure that engineered safety 1.28
feature and emergency shutdown motors have power of sufficient
quality to allow them to start and remain running during the loading 1.29
sequence. The voltage dip caused by the load center transformer 1.30
inrush current occurs and is restored before the first block of load 1.31
is applied. Oncethe4.16/Vand480Vbuseshavebeenenergizedin 1.32 ,

preparation for loading, the emergency diesel generator output
voltage and frequency remain within the limits specified .in 1,33
Regulatory Guide 1.9, Section C.4 throughout the loading sequence. 1.34

i

|

|
|

- |

|
|
|

l

' Revision 1 .Q430.14-1 May 1984

.
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Millstone Nuclear Power Station, Unit No. 3
'

Open Items

Power Systems Branch (Electrical)

PSB16 (206) 430.18 DIESEL GENERATOR TESTING AT 2000 HOUR RATING
(8.3.1.10)

Section 1.8 of the FSAR indicates that the Millstone design does not comply with
position C2(a)3 of Regulatory Guide 1.108. It appeared that the full load
carrying capability of the diesel generator may not be tested for the 2000 hour
rating.

The applicant by amendment 3 revised the FSAR to state that the diesel
generator will be tested at the 2000 hour rating for 22 hours. The applicant also
defined the 2000 hour rating to be 5335 kw and the maximum rating at which the
diesel generator can be operated. Based on the applicant's response, the staff
concludes that the 2000 hour rating is being used as the continuous rating of the,

diesel generator and that the diesel generator is beirig tested accordingly. Thus,
the.2 hour overload test also required by position C2(a)3 of Regulatory Guide
1.108 should be greater than the 2000 hour rating of the diesel generator.

| Generally, the 2 hour rating is 10 percent greater than the continuous rating.
.

Testing of the diesel at the 2 hour rating will be pursued with the applicant and,

the results of the staff review will be reported in a supplement to this report.
+

Response:

Refer to the revised response to question no 430.16 and 430.18.

4

%

i

_
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J

Question No. Q430.16 (SRP Section 8.3.1) 1.11

Section 1.8 of the FSAR indicates that the Millstone design does not 1.12
*

comply with position C2(a)4 of Regulatory Guide 1.108. The Applicant 1.14
has implied that the diesel generator load shedding test will be
conducted using the 2,000 hour rating for rejection of the single 1.15-

largest load and the~ continuous rating for complete loss of load.
Justify use of continuous versus 2,000 hour rating for complete loss 1.16
of load.

Response: 1.17
A'LJneRefer te 701.2 Occtieu 1.0, io,13ed Toble 1.0 1,. Re glateiy 1.188Ouid; 1.100. 1.ced ; ejection ;ssts, Leth fei le.s ef ihm st 1.19 PT8 /6

cing1: 10:d 2: 2:11 :: 12:: f S11 le:d, cill h ::rri:g ect the %
erntinuru: r: tin; cf the dier:1 gen: rater. _4

j

1.20

% i; S A R. l. 9 afsf., t . 8 - I
/ ) 1

. l.108. 5

8 . s , h u e . 2 - 1, k 2.
FSAR. . . '

L,i
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Revision 1 Q430.16-1 May 1984
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NRC Letter: May 3, 1983 1.8

Question No. Q430.18 (SRP Section 8.3.1) 1.11,

Section 1.8 of the FSAR indicates that the Millstone design does not 1.12
comply with position C2(a)3 of Regulatory Guide 1.108. It appears 1.14;

; that -the full load carrying capability of the diesel generator may
.not be tested for the 2,000 hour rating. Justify not testing at the 1.16*

2,000 hour rating and define the 2,000 hour rating of the diesel,

generator at Millstone 3. 1.17;

4

Response: 1.18

Refer to FSAR Section 1.8, revised Table 1.8-1, under Regulatory 1.19 gg
Guide 1.108. . Testing of the full load carrying . capability of- the 1.20

diesel will be done at the continuous rating (4986 kg) for 22 hours A
and at 10 percent above the continuous rating for 2 hours. 1.21

h00-hour rating is Q35 kW and is the maximum rating at which 1.22)(The
the emergency generator can be operated based on a O OO-hour 1.23
maintenance interval.

:

]

I

i

,

I.
i

4

|-
.

!
.

|
-

. ,

I

i Revision 1 Q430.18-1 May 1984 :

!

l
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TABLE 1.8-1 (Cont) 1.8

R.C. FSAR Section 1.11
Hg. Title Deerce of Complicance _ Reference 1.12

1.108 Periodic Testing of Diesel Comply, with the following clarifications and 8.3.1 1.14
Generator Units Used as Onsite exceptions: 1.15
Electric Power Systems at 1.16
Nuclear Power Plants Section C.2(a)2: Proper operation for design- 1.17
(Rev. 1, August 1977) accident-loading-sequence will be demonstrated 1.18

T4AD,under conditions as close to design as possible.
1.19 |938 861

Section C.2(a)9: Comply as stated in tho 1.21 4 34 .l]ERRATA dated September 1977. 1.22

1.109 Calculation of Annual Doses Comply 13.3.1 1.25
to Man from Routine Releases 1.26
of Reactor Ef fluents for 1.27
the Purpose of Evaluating 1.28
Compliance with 10 CfR 1.29

. Part 50, Appendix i 1.30
(Rev.1, . October 1977) 1.31

1.110 Cost-Benefi t Ana lysi's for Comply 1.35
Radwaste Systems for Light- 1.36
Water-Cooled Nuclear Power 1.37

_ Reactors 1,38
(Rev. 0, March 1976) '1.39

1.111 Methods for Estimating Atmos- Comply 2.3.5.2.3 1.43
pheric Transport and Disperaion 1.44
of Gaseous Ef fluents in 1.45
Routine Releases from 1.46
Light-Water-Cooled Reactors 1,47
(Rev. 1, July 1977) 1.48

.
.

Amendment 8 39 of 58 May 1984

.

..
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Millstone Nuclear Power Station, Unit No. 3

Open items

Power Systems Branch (Electrical)

PSB17 (207) 430.19 DIESEL GENERATOR LOAD ACCEPTANCE TEST AFTER
OPERATION AT NO LOAD (8.3.1.11)

Section 7.4.2 of IEEE Standard 387-1977 requires, in part, that the load
acceptance test consider the potential effects on load acceptance after
prolonged no load or light load operation of the diesel generator. The applicant
was requested to provide the results of load acceptance test or analysis that
demonstrates the capability of the diesel generator to accept the design accident
load sequence after prolonged no loads operation over the full range of ambient
air. temperatures that may exist at the diesel engine air intake.

In response the applicant, by amendment 3 to the FSAR, provided the results of a ;

manufacturer analysis. Based on the analysis the staff concludes that the diesel
generators have the capability to accept load after prolonged no load operation
over the full range of ambient air temperatures. How this no load capability is
considered in the load acceptance tests will be pursued with the applicant and
the results of the staff review will be reported in a supplement to this report.,

: Response:
:

Refer to the revised response to question no. 430.19.

I
,

_ __ . _ . _ _ _ _ _ . _ _ __ _ . . . _ . _ . _ . _ _ _ _ _ . _ . _ . _ . _ . _ _ . _
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. NRC Letter: May 3, 1983 1.8

Question No. Q430.19 (SRP Section B.3.1) 1.11

Section 6.4.2 of IEEE Standard 387-1977 requires, in part, that the 1.12
load acceptance test consider the potential effects on load 1.13
acceptance after prolonged no load or light load operation of the '

diesel generator. Provide the results of load acceptance tests or 1.14,

'

analysis that demonstrates the capability of the diesel generator to
accept the design accident load sequence after prolonged no load 1.15,

,

operation. This capability should be demonstrated over the full 1.16
range of ambient air temperatures that may exist at the diesel engine 1.17air intake. If this capability cannot be demonstrated for minimum 1.16
ambient air temperature, conditions, describe design provision that 1.19
will assure an acceptable engine air intake temperature during noload operation.

Response:
1.20

As indicated in FSAR Section 8.3.1.1.3, the emergency generator is 1.21
capable of operating for 24 hours at rated speed, no load, without
any deterioration in its load acceptance or load carrying capability. 1.yp

Based on testing of a4

prototype machine, the emergency generator 1.241
; manufacturer (Colt Industries) has performed an analysis and has 1.25.

advised that the only limitation to prolonged (greater than 24 hours) 1.26
operation, at no load or light load (less than 20 percent of rated 1.27)(
load) with the combustion air ambient temperature range of -17*F to
102'F, is the accumulation of combustion and lubrication products in 1.28
the exhaust system.

The manufacturer recommends that the engine be run at above 1.29
50percentloadforatleastanEdhour in each 24ghour period to 1.)Q'

minimize the accumulations and has included statements to cover this
extended operation as indicated above in their operation instruction 1.31
manuals. Plant procedures have incorporated these recommendations. 1.32
Since required testing has demonstrated no problems with the 1.33 ED2f /7;

prototype machine, and precautions have been taken into account in 1.34
plant procedures, additional testing is unwarranted.

I

i
*

.

a

Revision 1 Q430.19-1 May 1984 .
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Colt Industn.es Fdrbanks Morse
Engine Division~ .

701 Lawton Avenue
Beloit. Wisconsin $3511
608/364-4411

(,,.ed g(f'\.- .
f;,,

May 25, 1984 '

-

sc \ '

Northeast Utilities Service Company -

P. O. Box 270 b&
Hartford, CT 06141

i

' .!Attention: Mr. Dominick Fontana i
. t.

Subject: Millstone Unit #3 $
No Load Operation
Weather Watch Test
PC-2 Diesel Generator Sets

Gentlemen:

Colt Industries conducted a 24 hour, no load operation, weather watch test
on a 12-cylinder PC-2 powered Diesel Generator Set during the Nuclear D.G.
Set Demonstration conducted in our plant in 1971. An outline of this test
is contained in " Fast Start Large Capacity Diesel Generators For Nuclear
Plant Protection" which we have mailed to you.

Although not specifically mentioned in the technical paper, the unit was
shutdown and thoroughly inspected at the completion of the test. There was
no deleterious accumulation of lube oil or fuel oil in the engine as a resultof the test.

We are aware of no conditions that would have prevented rated load operation
after the test. No-load testing of the prototype was conducted to determine
if any factors would prevent this full load acceptance, and none were found.

We trust this provides you with the information you need.

Very truly yours,

$
. M. Moriarty

MANAGER UTILITY SA S

JMM:Jc

cc: R. A. Dudley, Boston

|

|

|

,..

.

A dmoot et tP*e Con %smes Operstmg Corp-
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Millstone Nuclear Power Station, Unit No. 3

Open Items

Power Systems Branch (Electrical)

PSB18 (208) 430.22 DIESEL GENERATOR BYPASS & INOPERABLE STATUS
INDICATION (8.3.1.13)

By amendment 3 to the FSAR, the applicant expanded Section 8.3.1.1.3 of the
FSAR to describe control room status indicators for equipment which, when
made inoperable, can render the diesel generator incapable of responding to an
automatic start signal. It is the staff position, in accordance with position 2.2 of
Branch Technical Position PSB-2, that all status indicators which indicate that
the diesel generator is incapable of responding to an automatic start signal be
sufficiently precise to prevent misinterpretation. This item will be pursued with
the applicant and the results of the staff review will be presented in a
supplement to this report.

Response:

Refer to the revised response to question no. 430.22.
;

i

i
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NRC Letter: May 3, 1983 1.8
-

Question No. Q430.22 (SRP Section 8.3.1, Appendix 8A) 1.11

Section 8.3.1.1.3 of the FSAR describes the surveillance 1.12
instrumentation provided to monitor the status of the diesel 1.13
generator. Expand the FSAR to describe how the Millstone design 1.14
complies with the guidelines of Branch Teghnical Position PSB-2
(NUREG-0800, Appendix 8A) and provide justification for any 1.15
deviations.

Response: 1.16

Refer to revised FSAR Section S.3.1.1.3. 1.17

The following is a discussion of compliance with the guidelines of 1.18
Branch Technical Position PSB-2.

Position (2.1) 1.20

Emergency generator bypass or deliberately induced inoperability 1.21
status is provided automatically in the control room for those 1.22
conditions expected to occur more frequend'tly than once a year and )(
manually for those conditions expected to occur less frequently than 1.23

*
once a year. r$g f 7

Position (2.2) 1.26

All status indication is sufficiently precise to prevent 1.27
misinterpretation. Bypass or deliberately induced inoperability 1.28
indication is- separate from other indicat gio . The arrangement is 1.30
such that the operator can clearly determiney the status of each )(
emergency generator. Annunciation is provided in the control room 1.31

indication)(owever, bypassand at the emergency or deliberately' )(generator;
induced- inoperability is not provided at the emergency 1.32
generator. Sufficient information is 'provided to operate the 1.33
emergency generator locally.

;

Position (2.3) 1.35

The emergency generators ~are not shared with the other units at the 1.36
Millstone site.

Position (2.4) - 1.39

The indication system is- designed and installed in a manner that 1.40
precludes adverse effects on the emergency ' generator. Failures 'in -1.42
the ' indication equipment will not result in failure or bypass o
emergency generator. ' The bypass indication does not co$prhise,fh p- ---__

-

*

the 1.43't
independence between the redundant emergency generators. 4'

! -

!

-
. |' .

'Q430.22-1 May_1984 jRevision 1
.

l

'

!

_ ~ _ - .- . . .. _- ~ ~ _ . _
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Position (2.5) 1.45

The ' indication sys d includes the. capability of ensuring its 6 V M6 N
operable status duAdng normal plant eration to the . extent tha 1.47 X
indicating (JUG @) and annunciating ( ) functionscan be verified. F

,

rn

,

.

.

- ,

.

f

.

!'
r-

'
t

Revision 1- .Q430.22-2 -May 1984
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The alarm system is provided with a first-out feature. The 6.18
following list shows the functions that are annunciated in
the control room.

a. Emergency Generator not Ready for Auto Start 6.21
b. Emergency Generator Auto Start 6.22

,
c. Emergency Generator Differential Relay 6.23.,

d. Emergency Generator Emergency Shutdown 6.24 ,

e. Emergency Generator Overvoltage 6.25 |
f. Emergency Generator Underfrequency 6.26
g. Day Tank Fuel Oil Level Low-Low 6.27
h. Emergency Generator Breaker Auto Close Blocked 6.28
i. Emergency Generator Control - Local 6.29
j. Emergency Generator Local Panel-Trouble 6.30
k. Emergency Generator Overload 6.31
1. Emergency Generator Supply Auto Trip 6.32
m. Emergency Generator Neutral Auto Trip 6.33

* Conditions which can deliberately render the. diesel generator 6.36
a|96inoperable are statused in the control room in accordance with Branch 6.37

Technical Position PSB-2 and Regulatory Guide 1.47. The following 6.38
are automatically indicated in the control room: ;

a. Emergency Generat,or Breaker Racked Out/ Loss of DC 6.41
'b. Emergency Generator Air Starting Air Compressor 6.42

Control Circuit Open 6.43
c. Emergency Generator Crankcase Vacuum Pump Control 6.46 g t

- Circuit Open 6.47 9'g ,
d. Emergency Generator DC Fuel Oil Pump Control Circuit 6.50

Open 6.51
e. Emergency Generator Remote Voltage Mode Switch in Manual 6.53
f. Emergency Generator Local Voltage Mode Switch in Manual 6.54

In addition, manual indication is provided for those conditions 6.57 p,g&expected to occur less frequently than once a year. g

3. Tests and Inspections Factory production tests were 6.59 '-

performed on the diesel generator units by the manufacturer 6.60 '

at his facilities in accordance with the requirements of
IEEE 387. The testing included a program of the 7.1
manufacturer's standard commercial tests on the diesel

N9.M
engine, generator, excitation system, controls,. and 7.2

, accessory / auxiliary equipment.
i

'

The qualification test program agrees with Position 5 of 7.4
|Regulatory Guides 1.6, 1.9 and 1.108 as augmented by Branch 7.5

Technical Position ICSB 2 (Table 8.1-2) and consists of load 7.8
capability qualification, start and load acceptance
qualification, and margin qualification as follows:

a. Three hundred valid start and load tests were performed 7.11
at.the factory'on one unit. The start tests consisted 7.13 -

of 270 starts with the diesel generator unit initially
at warm stan & y temperature with at least 50 percent of 7.14

Amendment 8 8.3-17 May 1984-

b
4.

. ., u mMQ ; , -
_
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J

the- continuous . generator rating applied on reaching
rated speed and voltag- and contir.'t:d c,~ ra tion until 7 .1',,

temperature equilibrium was attained.

An additional 30 sr rts were performed with the diesel 7.18
.

generator unit t..itially at normal operating
| temperature and other conditions per above. ,

| The emergency generator unit failure rate did not 7.20
j exceed three failures during 300 valid start and load 7.21

tests.

| b. Load car ying capability tests were performed to 7.24 I

y30.Ig; demonstrate the ability of the diesel generator units '

to carry and reject loads in accordance with IEEE 387,
,

J Section 6.3.1. 7.25

c. Two margin tests were performed at the factory on each' 7.28.

diesel generator unit demonstrating the start and load
| capability of each unit with a margin in excess of
; design requirements. 7.29.

!

i The starting, accelerating, and loading capability of the 7.31
! emergency generator were witnessed before the units were 7.32
i accepted from the manufacturer.
|

! Tests and inspections were perIormed in accordance with 7.34
Section 8.3.1.1.2 to ensure that all components were correct 7.35
and properly mounted, connections were correct, circuits 7.37
were continuous, and components were operational

!
'

j Tests of the diesel generator units during the 7.39 !.

Ngo}g; preoperational test program and at least once every
| 18 months consist of the following, as more fully described 7.41,

by IEEE 387 and supplemented by Regulatory Guide 1.108:+

,

;

j a. start test 7.44
* b. Load acceptance tests 7.45

c. Rated load tests 7.46 ,|
d. Design load tests 7.47 '

, .

a e. Load rejection tests 7.48
! f. Functional tests 7.49
j g. Electrical tests 7.50

(SP'g ,

h. Fuel supply switching tests 7.51 '

j i., Reliability tests 7.52
'

j. Subsystem tests 7.53*

i Availability and proper actions tests are performed to 7.56
. verify that the safety related loads do not exceed the
! emergency generator rating and that each emergency generator 7.57
. is suitable for starting, acgepting, and operating the
! required loads. 7.58

'
,

i

: -

i

Amendment 8 - 8.3-18 May 1984 ;
'

,

!
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Availability tests are performed monthly while the unit is 7.60
in operation, with only one diesel allowed to be tested at a 8.1 ;

time. The tests consist of a manually initiated start of 8.2
'

the emergency generator, followed by manual synchronization 8.3
with the essential bus, and assumption of the load by the
emergency. generator up to the nameplate rating. Normal 8.5
plant operation is not affected by this test.

Operational tests are performed at approximately 18-month 8.7
intervals, during reactor shutdown for refueling and consist 8.9
of emargency generator automatic starting, load shedding,
and sequential starting of load blocks initiated by a 8.10
simulated loss of offsite power signal together with a
simulated safety injection signal.

Testing of the circuits that initiate and control standby 8.12
power, including electrical protective relays, permissives, 8.14

>- bypasses, and control devices, is in accordance with the L
,

basic requirements for protection systems consistent with 8.15 '

IEEE 279 and 338 (Table 8.1-2).

Each emergency generator is given a thorough periodic 8.17
,

inspection following the manufacturer's recommendation. 8.18

8.3.1.1.4 Design Criteria 8.21

The seismic qualification test program for demonstrating the 8.23 |
capability of Class 1E equipment to withstand the effects of a 8.24 '

seismic event in accordance with IEEE 344 as su pented by Branch 8.25
Technical Position ICS8 10, and Regulatory ~ Guides 1.30 and 1.100 8.28
(Table 8.1-2) is discussed in Section 3.10.

The environmental qualification test program for demonstratirds ,the 8.30
capability of Class 1E equipment to function throughout its qualified 8.31
life in accordance with IEEE 323 as .aupented by Regulatory
Guide 1.89 and interpreted by NUREG-0588 is discussed in' 8.32.

Section 3.11.

1. Interrupting Capacity - The generator breaker, switchgear, 8.35-

load ceaters, motor control centers, and distribution panels 8.37
are sized- for interrupting capacity based on maximum short 8.38
circuit availability at their location. Switchgear is 8.41
applied within its interrupting and latch ratings in 8.42
accordance with ANs! C37.010, " Application Guide for AC High 8.43

.

,

Voltage circuit Breakers." The calculations to document 8.44 '

this' application take into account the fault contributions 8.45
:of all rotating machines in addition to.the system 8.46 '

contribution at the point of fault. Source impedances are 8.48
kept low enough to ensure adequate starting voltage for all 8.49
motors. Load center, transformer impedance is selected to 8.50
limit short circuit currents at load center buses'and motor 8.52
control ~ center buses. Low voltage metal enclosed breakers 8.53
'at load centers and molded case breakers at motor control 8.54 3

Amendment 8 8.3-19 May 1984
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Millstone Nuclear Power Station, Unit No. 3

Open items

Power Systems Branch (Electrical)

PSB19 (209) 430.41 DESIGN & QUALIFICATION OF DC SYSTEM LOADS FOR
VOLTAGE VARIA flONS (8.3.2.1)

.,

Loads connected to the dc bus may be subject to voltage variations from 90 to
143 volts due to battery discharge and equalizing charge. It is the staff position

- that de loads be designed and qualified to operate when subject to these voltage
variations.

The applicant in response to this position indicated by amendment 3 to the FSAR
that a description as to their extent of compliance would be provided at a later
date. This item will be pursued with the applicant and the results will be
reported in a supplement to this report.'

Response:

.

Amendment 4 to the FSAR revised the battery terminal design voltage variation
from 90-143V DC to 105-139.8V DC. The DC components are specified to
operate between 90 and 140V DC. This should resolve this topic with no further4

'

action required.

i

,

_ _ _ _ _ _ . _ _ _ _ _ _ . _ _ _ _ _ _ - _ - _ _ .
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| Millstone Nuclear Power Station, Unit No. 3
!

Open Items
,

Power Systems Branch (Electrical),

I
|
.

| PSB20 (210) 430.43 DC SYSTEM MONITORING ANNUNCIATION (8.3.2.2)
!

The specific requirements for de power system monitoring derive from the
i generic requirements in Section 5.3.2(4), 5.3.3(5), and 4.3.4(5) of IEEE 308-1974,
j .and in RG 1.47, " Bypassed and Inoperable Status Indication for Nuclear Power
! Plant Safety Systems." In summary, these general requirements state that the

dc system (batteries, distribution systems, and chargers) shall be monitored to1

the extent that it is shown to be ready to perform its intended function.!

it is the staff position that the following indications and alarms of the Class 1E,

j direct current power system status shall be provided in the control room:

) -battery float charge (ammeter) -

] -battery circuit output current (ammeter)
! -battery charger output current (ammeter)

-dc bus voltage (voltmeter).

, -battery discharge alarm
5 -dc bus overvoltage alarm
| -dc system ground alarm

-battery disconnect open alarm,

1 -battery charger disconnect open alarm
1 -battery charger failure alarm (one alarm for a number of abnormal conditions
j. which are usually indicated locally)

!

The staff has concluded that the above-cited monitoring, augmented by the ;,

periodic test and_ surveillance requirements that are included in the Technical r

. Specifications, provide reasonable assurance that the Class IE dc power system '

1 is ready to perform its intended safety function.

By amendment 3 to the FSAR the applicant has indicated that battery float4

; charge (ammeter), battery charger output current (ammeter), battery discharge
.

i
alarm, and battery disconnect open alarm have not been provided in the control

j room. This lack of monitoring will be pursued with the applicant and the results
of the staff review will be reported in a supplement to this request.

4

; Response:
;

j Refer to the revised response to question no. 430.43. I
;

4

:

_ _ _ _ _ _ _ _ _ _ - _ _ _ _ _ _ _ _ _ _ _ _ - _ _ _ _ _ _ _ - - _ ._:____--_____---_____--________________-_-___-____ . _ - _ _ - - _ _ _
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NRC Letter: May 3, 1983 1.8

Question No. Q430.43 (SRP Section 8.3.2) 1.11

The specific requirements for de power system monitoring derive from 1.12
the generic requirements in Sections 5.3.2(4), 5.3.3(5), and 5.3.4(5) 1.13
of IEEE 308-1974, and in RG 1.47, " Bypassed and Inoperable Status
Indication for Nuclear Power Plant Safety Systems." In summary, 1.15
these general requirements state that the de system (batteries,
distribution systems, and chargers) shall be monitored to the extent 1.16
that it is shown to be ready to perform its intended function.

It is the staff position that the following indications and alarms of 1.17
the Class 1E direct current power system status shall be provided in 1.18
the control room:

Battery float charge (ammeter) 1.20-

Battery circuit output current (ammeter) 1.21-

Battery charger. output current (ammeter) 1.22-

Dc bus voltage (voltmeter) 1.23-

Battery discharge alarm 1.24-

De bus overvoltage alarm 1.25-

~

De system ground alarm 1.26-

Battery disconnect open alarm 1.27-

Battery charger disconnect open alarm 1.28-

Battery charger failure alarm (one alarm for a number of 1.29-

abnormal conditions which are usually indicated locally)

The staff has concluded that the above-cited monitoring, augmented by 1.31
the periodic test and surveillance requirements that are included in 1.32
the Technical Specifications, provide reasonable assurance that the
class 1E de power system is ready to perform its intended safety 1.33
function.

Describe the extent to which the above staff position is followed and 1.34
justify areas of noncompliance.

Response: 1.35

The de power system monitoring, augmented by the periodic. test and _1.36
surveillance requirements included in the Technical ~ Specifications 1.37
(FSAR Chapter 16), provides assurance- that the class 1E ck: power
system is ready to perform its intended function. The de power 1.40.
system is monitored in the following manner:

Revision 1 Q430.43-1 May 1984
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ch? y

% kg,x . Ge00 p'jy 1 Battery Float Charge , 1.42N y A pa'
rJ y breaker m- -_i 4 _ ir ;__._i' in the 1.44

thedebuslowvolt[agealarm(gcouledwiththecontrol room. This M c W n absence of 1.45X
i.e., bus voltage above 125 V), g

provides sufficient information to determine that a battery 1.46
8is on float charge. De bus low voltage alarm is provided in 1.47

the control room.4 X
Pig .T o

J4r w De g::ig ch indication c be obtained by use of 1.48
a eter shunt in a tery leads locatedacros gq

k_tthedistributionswitchboard.
_. c_____ ^ 1.49

2. Battery Circuit Output Current 1.51

; Battery circuit output ammeters are provided in the control 1.53
room.

3. Battery Charger output current 1.55

Indication provided from Item 54 (specifically4no battery 1.%
discharge) coupled with the absence of the de bus low
voltage alarm (i.e., bus voltage above 125 V 1.59)(sufficientinformationtodeterminethatthebattd)pprovidesry charger
and not the battery is powering the associated de loads. 2.1
Battery charger output current is indicated locally at the 2.2 pyg u
battery charger.

4. De Bus Voltage 2.4

De bus voltmeters are provided in the control room. 2.6
N 5. Battery Discharge Alarm 2.8

Battery discharge indication (ammeter and undervoltage 2.10
alarm) is provided in the control room.

6. Dc Bus Overvoltage Alarm 2.12

Indication provided from Item 10 provides sufficient 2.14
information to determine an overvoltage condition.

7. De System Ground Alarm 2.16

Dc system ground alarms are provided in the control room. 2.18

\ 8. Battery Disconnect Open Alarm 2.20

There is no battery disconnect switch local to the battery; 2.22
there is a battery breaker located at the distribution FJ6.y
switchboard. 4

battery breaker position 4 ndseammon is provided in the 2.23i

Control room.

Revision 1 Q430.43-2 May 1984
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'

9. Battery Charger Disconnect open Alarm 2.25

Indication provided from Item 5, coupled with the de bus low 2.27%
,

voltage alarm (i.e., bus voltage below 125 V)g provides ,T
'

sufficient information to determine that the battery and not 2.28'

| the battery charger is powering the associated de loads.
!

*

10. Battery Charger Failure Alarm 2.31

Battery charger trouble alarms are provided in the control 2.33
room. The individual abnormal conditions which make up the 2.34
battery charger trouble alarm are:,

Charger failure 2.36.

No charge 2.38.

Phase failure 2.40.

High/ low voltage 2.42.

High temperature 2.44.

In addition, the following system alarms are provided in the control 2.48
roomt

Battery Trouble 2.50

This, is a common alarm indicating one of the following 2.52

en$ ins: (.o j goo, g,q y

Battery switchboard - UndervoltageOpositive or negative 2.54a.
ground,

b. BatteryCh$er-Lossofac,lowoutputvolt, low phase 2.55
volts, high temperature, high output volts, or diode /VS .t o*

fuse failure. 2.56
:

: Battery (Bypass Indication) 2.58
[ L - _. ,v A . Ith /M.'

hJ, ihoperability' status [is provided automatically in 2.608
~

the control room for th'ose conditions (battery breaker;

| position) expected to occur more frequently than once a year 3.1
! and manually for those conditions expected to occhr less

frequently than once a year. 3.2

i

Revision 1 Q430.43-3 May l'iS4 .
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Millstone Nuclear Power Station, Unit No. 3
:

Open items'-

Power Systems Branch (Electrical)

PSB 22 (212) 430.51 SUBMERGED ELECTRICAL EQUIPMENT RESULT AS A
(It 3 3 . ' /]/RESULT OF A LOSS-OF-COOLANT ACCIDENT

The applicant was requested to identify all electrical equipment, both safety and
nonsafety, that may become submerged as a result of a LOCA. For all such
equipment that is not designed and qualified for service in such an environment,
the applicant was requested to provide analysis to determine the following:

1. The safety significance of the failure of this electrical equipment (e.g.
spurious actuation or loss of actuation function) as a result of flooding.

2. The effect on Class IE power sources serving this equipment as a result of
such submergence; and

3. Any proposed design changes resulting from this analysis.

j The applicant by amendment 3 to the FSAR stated that the response to the
above request will be submitted at a later date. This items ill be pursued with
the applicant and the results of the staff review will be reported in a supplement
to this report.

Response:

Refer to the revised response to question no. 430.51

I
,

I

1

_ _ . . _
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NRC Letter: May 3, 1983 1.8

Question No. Q430.51 (SRP Sections 8.3.1 and 8.3.2) 1.11

Identify all electrical equipment, both safety and nonsafety, that 1.12
may become submerged as a result of a LOCA. For all such equipment 1.13
that is not designed and qualified for service in such an

: environment, provide analysis to determine the following: 1.14

1. The safety significance of the failure of this electrical 1.16
equipment (e.g. spurious actuation or loss of actuation
function) as a result of flooding. 1.17

2. The effects on Class 1E power sources serving this equipment 1.18
as a result of such submergence.

3. Any proposed design changes resulting from this analysis. 1.19

Response: 1.22

There is no safety- or nonsafety-related electrical equipment, which 1.23
is required post-LOCA or whose failure position will affect station 1.25
shutdown capability, located inside the containment that may become

'

submerged. '1.26

The following safety-related equipment is connected to a Class 1E 1.27
power supply and is located inside the containment. It may become 1.30 g5jp 2 2.
submerged as a result of a LOCA but is not designed and qualified for
submergence:

Group One 1.33
~

3SIL*MV8808A 3CCP*MOV222 3CCP*MOV226 1.35
3SIL*MV8808B 3CCP*MOV223 3CCP*MOV227' 1.36 pyg 32
3SIL*MV8808C 3CCP*MOV224 3CCP*MOV228 1.37
3SIL*MV8808D 3CCP*MOV225 3CCP*MOV229 1.38

Group Two 1.42

3CCP*SOV179A 1.44
3CCP*SOV179B 1.451

,

Each of the circuits for Group One equipment is deenergized during 1.49
normal plant operation. Each of the circuits for Group Two equipment 1.50
is provided with two series connected interrupting devices which meet
the requirements of Regulatory Guide 1.75 for an isolation device and 1.51 pyg g u
Regulatory Guide 1.63 for penetration protection.,

There is nonsafety-related electrical equipment connected to Class 1E 1.52
power supplies, located inside the containment, which may become 1.53
submerged as a result of a LOCA and which are not designed and
qualified for submergence. Each of-the circuits for this equipment 1.54
is provided with two series connected interrupting devices which meet

Revision 2 Q430.51-1 May 1984

.- ___ - .- -.



. _ _ _ _ . __ _ _ _ _ . _ _-. _ . - - . _

,

- u12179fsr2189 04/06/84 243
*,

MNPS-3 FSAR'

'
!- the requirements of Regulatory Guide 1.75 for an isolation device and 1.55

Regulatory Guide 1.63 for penetration protection.

There is nonsafety-related electrical equipment connected to fon- 1.56'

glass 1E power supplies, located inside the containment, which may 1.57 y
become submerged as a result of a LOCA and which is not designed and py3 p

! qualified for, submergence. Each of these circuits is not powered 1.58

: from class $t power supplies! Moreover, where the available fault 1.59 )(
current exceeds the current carrying capability of the penetration
conductors, secondary (i.e. backup) penetration protection is 1.64+

provided in addition to the norm 1 circuit protection (i.e. , primary K
penetration protection) in accordance with Regulatory Guide 1763. 2.1

i

!
i

i

!
J

J

.

'I

J

i

;

,

i

|

*

.

,

=

}

;

Revision 2 Q430.51-2 M'ay 1984
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; Millstone Nuclear Power Station, Unit No. 3

Open Items

Power Systems Branch (Electrical)

214) 430.44 RESTORATION OF POWER WITHIN TWO HOURS (8.3.2.3)
i

Section 8.3.2.1 of the FSAR indicates that power will be available to de system
loads for at least two hours in the event of loss of ac power. After 2 hours it has '

been assumed that ac power is either restored or that the emergency generators
are available to energize the battery chargers. Based on the staff's review of
recent applications, this period for restoration of ac power appears to be too,

short. The applicant was requested to provide the basis and operational
'

experience data for the assumption that ac power can be restored within two
hours. By amendment 3 to FSAR the applicant indicated that the requested
information will be provided at a later date.

I Response:

-

Reier to the revised response to question no 430.44.

i

i
!

)
.

I

t

|

!
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I IIRC Letters !!ay 3.1983.

!

Question tio. Q430.44 (SRP Section 8.3.2)

In Section 8.3.2.1 of the FSAR, you state that power will be
available to de system loads for at least two hours in the event of

! loss of all ac power. After two hours, you have assumed that ac
power is either restored or that the emergency generators are ,

available to energize the battery chargers. Based on the staff's ;

J review of recent applications, this period for restoration of ac
power appears to be too short. Provide the basis and operational'

experience data for the assumption that ac power can be restored
within two hours.

| Emergency procedures and training requirements for station blackout
| events are described in generic letter 81-04. Provide a statement of

compliance with these generic requirements. ' -'

! Response: [

| The iti11' stone 3 auxiliary feedwater (AFW) system is,designe4 to flRC
recommendation GL-3 (refer to generic lettir dated March 10, 1981)
which requires at least one AFW system pump and its associated flow ,

path and essential instrumentation should automatically initiate AFW
system flow and be capable of operating independently of any ac power -
sources for at least 2 hours. For tii11 stone Unit 3, if both offsite

and onsite ac power are lost, cooling water can still be provided to
the steam generatbr by the- AFW system employing a steam turbine '

driven pump that does not rely on ac power for operation.
1

, FSAR Section 8 3 2.1.2.2 states the ampere-hour (AH) capacity of each 12*
'

battery is capable of supplying all safety related loads per Table 8.3-4
for a rpinimum of two (2) hours without charging. Using the battery

| sizing criteria of IEEE 485-1978 and the load demand shown in Table 8.3-4,
|

the two train batteries (Battery-1:and Battery-2) are suitable for supplying
their safety related loads for* a minimum of four (4) hours without charging.
Battery-1 and Battery-2 are the critical batteries during a loss of

j AC power because they suppif Train A and 8 shutdown and protection Instru-
mentation and DC control power for breaker operations and emergency!

| generator startup necessary for restoration of AC power. Therefore, it
can be stated that DC power would be available to the critical safety /

i

l related loads for at least four hours without charging.

PJQ A;*

XMiropriate review o'f prociidUres and training programs for station !
blackout events (generic letter 81-04) will be completed prior to !!
full load date. The review will include the consideration of
measures to conserve battery power sources. *'- * * *

m nuAL s io <> 1 Q yscs. w - /
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Eighty seven percent of the time, offsite AC power can be restored
to the Millstone 3 plant within two hours of less. This estimate
is based on an aggregate recovery factor for offsite AC power
restoration at nuclear power plants within the region of the North-
east Power Coordinating Council. In addition, special mitigating
and preventive features employed at the site were incorporated into
the 0.87 recovery estimate to make it Millstone specific.

As part of the M111 stone-3 Probabilistic Safety Study (PSS), the
frequency of station blackout per yMr was determined. This involved
usinghistoricaldataonthelossoroffsitepower(LOP)atnuclear
power plants along with a reliability analysis of the Millstone 3
emargency onsite AC power system. The PSS reports a freq pf6 O.112 per year for LOP and an unavailability of 4.56 x 10 gency ofper demand

for both eme g g a.* sources.

The frequency ofjBO)can be defined is:
'

SE0fhequency=(LOPfrequency).Q(bothemergencyonsitepower
'

sources)
'

Substituting from above: > >

S80 frequency =(.112/yr).(4.56x10'4)=,5.1x10-Sjyp

Since the probability of successfully restoring offsite AC power
within two hours is 0.87 the probability of restoration exceeding
two hours is 0.13. Therefore, the fraquency of a 580 exceeding
two hours is:

SB0 frequency (exceeds 2 hrs.)=(580 frequency)).p(restoration'

exceeds 2 hours

and substituting. '

,

'SB0 frequency (exceeds 2 hr.) = (5.1 x 10'U/yr).(.13)
'

= 6.6 x 10 6/yr '

.

As shown above, the chance of a 580 exceeding two hours is very
small on a per year basis and does not even account for recovery

,of the onsite power sources.

Rawsson .2 Q %90 W * % A) t1t 9'
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| Millstane Nuclear Power Station, Unit No. 3

Open items i
;

Power Systems tiranch (Electrical)
!

P51323 (213) 430.49 DESIGN CRITERIA, INDEPENDENCE OF REDUNDANT
SYSTEMS (8.3.3.1.3)

! Ily amendment 3 to the FSAll. the applicant stated that each redundant safety
j related system is protected. b ssed on this statement the staff concludes that

Class IE equipment will meet the protection requirement of GDC 2 and 4 and!

the single failure requirement of GDC 17 and in tnerefore, acceptable. However,
FSAR section 8.3.1.4.1 still contained the apparent contradictory statement.
Clarification of this item will be pursued with the applicant and the results of
the staf f review will be reported in a supplement to this report.

Responsm t

Refer to the revised response to question no. 430.49. :

|

-

-

r

!

i

r
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i NRC Letter: May 3, 1983 1.8

~

!

Question No. Q430.49 (SRP Sections 8.3.1 and 8.3.2) 1.11

In Section 8.3.1.4.1 of the FSAR, you define design criteria for 1.12
independence and availability of Class 1E systems. The definition 1.14
includes the statement that " separation of equipment is maintained to
prevent loss of redundant features for single events and accidents." 1.15
Similarly, in Section 8.3.1.1.2 of the FSAR, you state that redundant 1.16
Class 1E buses are physically and electrically separated so that any 1.17
credible event which might effect one bus will not jeopardize proper,

operation of the other bus. 1.18

The above statements imply that, with sufficient separation, only on.e 1.19
of the redundant Class 1E divisions need to be protected from the 1.20
effects of any single event or accident. Such a design does not meet 1.21
the protection requirements of GDC 2 and 4, the single failure
requirement of GDC 17, or the guidelines of IEEE Standard 308-1974. 1.22
Define all credible events, accidents, or design basis events and 1.23
describe how each Class 1E power system component is designed and 1.24
qualified to withstand (or is protected from) the effects of each
defined credible event. Defined credible events should include, but 1.25
not be limited to: Design basis events listed in Table 1 of IEEE
Standard 308-1974 and failures of non-Class 1E or nonseismic 1.26
Category I structures, systems, or components. Where separation is 1.27
used to prevent loss of redundant features from any single event or
accident, justify noncompliance with the requirements of GDC 2, 4, 1.28
and 17.

Response: 1.29

Each redundant safety-related system is protected. Refer to revised 1.31 #

FSAR Sections 8.3.1.1.3,8.3.1.4.1, andce.s.1.4.22 -fA,_ % jfys 23
4e Quuftoi. @0, eL
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%

.

Revision 1 Q430.49-1 May 1984
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design meets the requirements of IEEE 308 and 379, and Regulatory 1.11
Guides 1.6 and 1.53 (Table 8.1-2).

The design of circuits that initiate and control emergency power 1.13
satisfies the same single failure requirements as protective systems 1.15
in accordance with IEEE 279 (Table 8.1-2).

,

Physical separation of redundant equipment for the Class $E ac power 1.17
systems including cables and raceways, emergency diesel generators, 1.18
distribution panels, and containment electrical penetrations are
provided. The design of the Class EE ac power system provides for 1.19 '

redundant portions of this system to be located in a seismic-

Category I structure as per General Design Criterion 2 (Table 8.1-2), 1.21
to be protected as per General Design Criteria 3 and 4 (Table 8.1-2). 1.22 h 3 8 ''"
The ventilation system design meets the single failure criteria as 1.24
described in Section 9.4.1. Doors separating redundant portions of 1.25 , 6
the Class GE ac power systems assure that events such as fire and '

flooding in one structure will not be propagated to other redundant 1.27
equipment structures as per General Design Criteria 3 and 4
(Table 8.1-2). 1.28

The design meets the requirements of Branch Technical Position ICSB 1 1.30
(Table 8.1.2).

I

The Class SE ac power system consists of two completely redundant and 1.32
independent load groups with regard to both power sources and 1.33
associated distribution systems. Two emergen 4.16 kV switchgear 1.34
buses are pro ided along with eight emergency 48 load centers, 13 y
emergency 48 motor control centers and one st 48kmotorcontrol 1.354
center.

These emergency load groups constitute two segregated and 1.37
nonparalleled divisions of safetygrelated power supply to all the 1.38 y
engineered safety features electrical systems.

1. Class $E 4.16 kV System - The Class (E 4.16 kV system 1.41
|

indicated on Figure 8.1-1 consists of two redundant 1.42 |
emergency buses. The emergency buses 34C and 34D are each 1.43 I

rated 2,000 amp with incoming sections rated 3,000 amp.
Each bus can be supplied from normal station service 1.44
transformer A, reserve station service transformer A, or an 1.46
emergency generator.

During normal operation, power is supplied through the 1.48
normal station service transformer A from the unit generator 1.49
via the isolated phase bus duct, with the generator breaker 1.50
closed. Normal station service transformer A supplies power 1.51
to emergency 4.16 kV buses 34C (Train A) and 34D (Train B), 1.52
via normal buses 34A and 34B, respectively. Normal station 1.54
service transformer A has the capacity to supply 4.16 kV 1.55
normal auxiliaries and those emergency auxiliaries (both 1.56

Amendment 8 8.3-4 May 1984

*
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'
f ,3 Total of cable types

(f,g Total number of cables
,

Total of raceway types '

Reel traceability report

The percent fill is computed by adding the cross-sectional areas on
all cables in a raceway section.

8.3.1.4 Independence of Redundant Systems

8.3.1.4.1 Principal Criteria
.

The principal design criterion that establishes the minimum,_
requirements for preserving the independence of redundant Class 1E
power systems through physical arrangement and separation and for
assuring the minimum required equipment availability during any
design basis event (Class 1E power system and design basis events
areas defined in IEEE 308) is as follows:

Class 1E electrical equipment is physically and electrically
separated from its redundant counte rpart or mechanically
protected as required to prevent the occurrence of common mode
failures. Separation of equipment is maintained to prevent loss
of redundant features for single ;;cnt: :nd accid ..ts. Y30 9 7&/u m s' . '

8.3.1.4.2 Equipment Considerations
<

(.,,D- Design features of the major Class IE system components which ensure 430.23
conformance to the design base are described below.

The safety related portions of the onsite ac power system are divided
into two load groups (trains). The safety related actions of each
load group are redundant and independent of the safety actions
provided by its redundant counterpart.

Redundant safety related systems are not subject to common mode
failure through failure of the ventilation system. The ventilation 430.23
systems are discussed in Section 9.4.

Redundant safety related systems are located in fire protected areas.
The fire protection system is discussed and analyzed in Section 9.5.1
and in the Fire Protection Evaluation Report.

Safety related equipment in all plant areas is either protected from 430.23
automatic fire protection effluents or, on the basis of test data,
have demonstrated their operability in the environment that may be
caused by the fire protection effluents.

Redundant safety related systems (including cable, electrical
equipment, actuated equipment, sensors, and sensor to processor
connections) are located in protected areas or the electrical

430.23circuits are provided with either a Class 1E isolation device or two I.-

i ( .. series connected Class 1E interrupting devices. Missile protection
' '

is discussed and analyzed in Section 3.5. Flood protection is )

7 .,. ..i.. ..; 3 8.3-39 f.: gm 13G3-

- Ae.nobc,, / - N/M s 9W V
d )
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Millstone Nuclear Power Station, Unit No. 3

Open items

Power Systems Branch (Electrical)

PSB24 (214) 430.28 ROUTING OF POWER CABLES IN THE CABLE
SPREADING AREA (8.3.3.3.3)

The applicant by amendment 3 to the FSAR, documented that potential
r' electrical fires caused by fault current in the power cables are not considered to

be a hazard. Fires resulting from fault current if possible would be contained in
the rigid steel conduit. The staff agrees with the applicants and concludes that
rigid steel conduit provides an acceptable level of assurance that other circuits
located in the cable spreading area will not be affected by failure of the
traversing power circuits.

In regard to failure of traversing power circuits as well as other circuits due to
the design basis even fire in the cable spreading room, the inclusion of these
traversing cables in their design capability to shutdown the plant (alternate
shutdown capability) will be pursued with the applicant and coordinated with
ASB. The results of the staff review w.ill be reported in a supplement to this
report.

In addition, design criteria for routing of power circuits in the control room and
instrument rack room as well as external events such as fire and energetic
events in these rooms as well as the cable spreading room will be pursued with
the applicant and the results of the staff review will be reported in a supplement
to this report.

Response:

Refer to the revised response to question no. 430.28 and revised FSAR section
1.8, R. G.1.75.

1
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NRC Letter: May 3. 1983
<

Question No. Q430.28 (SRP Sections 8.3.1 and 8.3.2)

In Section 1.8 of . the PSAR. you imply taking exception to
Podition C12 of Regulatory Guide 1.75. Position C12 indicates; thatt i

_- 1. Power supply feeders to instrument and centrol' room !
distribution installed in enclosed raceways should not be !

-
'~

considered acceptable '

2. Traversing power circuits separated from other circuits in
the cable spreading area by a minimum distance of 3 feet and

i ~ barriers should not be considered acceptableo
.

3. Traversing power circuits routed in imbedded conduit which
in effect removes them from the cable spreading area should
be considered acceptable.

Power circuits that traverse the cable spreading area at Millstone
are installed in enclosed raceways (rigid steel conduits). In
accordance with Position C12 of Regulatory Guir's 1.75, the routing
should not be considered acceptable. Justify * * .s adequacy of the
proposed routing in steel conduit.

Respense

The degree of separation required between power circuits and other
circuits varies with the hazards present at any given location.

The cable spreading room is a protected area and is not subject to
enternal energetic events such as flood, high energy pipe rupture,
missles, ate. Potential electrical fires caused by fault current in
the power cables re not considered to be a hazard as such fires, if
possible, would contained in the rigid steel conduit. M

f60 % #90V, ud 130 V s.c weWcd 4duLt hal4rst M-
The control room, instrument rack room, and cable spreading room are Od54 /f

.

protected areas and are not subject to external engrgej e events such I j
flood, high energy pipe rupture, missiles, enfr y ectrical fires Mas

caused by fault current in power cablea, limited to 120 V ac and/or
125 V de are not considered to be a hazard due to the use of fire pyd-2.yretardant terials. Iow energy emblear, an,* + w s m rat h provided
as describ in FS8tR Sextfon a.2.1.4.2. '

ElPdWer reff y fenders M d le cili +8fS 8trv M
room, instrument rack room,j M 00MW84 fM gNMpNIThe loss of the control

'

or the cable
spreading room due to sign basis fire will not compromise the YI-

/
- capability to achieve co shutdown as outlined in the Fire
, rotection tvaluation Report.P

.

5, no cre.cd / si satrc~s e W iC Aa. sonoli/ ernclore.c/ c Q &Gwvh' /4t cen.d/e Spre a. ec om Q,;

|

Revision 1 Q430.28-1 Ha 1984 N(W60([, ats o / orc [no .e. 3sM s*-)
*fAare e r a. no p er caddes t Y |mva.e5 e.

Ne Nsbus,an / Pqcf - Room or Condo / Ro o m ,
|

*
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TABLE 1.8-1 (Cont) ,

*;. . *
, . ** FSAR SectionR.G.

80 Title Dearee or Compliance Re fe rence

7. Position C.12

1) Power cables that supply power to instrument
rack room and control room distribution panels,
limited to 120 V ac and/or 125 V dc, are:

a. Enclosed in rigid conduit in the cable
spreading room. The rigid conduit is
either aluminum or steel

b. Enclosed in rigid conduit with flexible
conduit at entrance to the panels in the
Instrument rack room and control room.

2) Power cables (from the above distribution
panels) to racilities serving the control

,
room and instrument rack room, limited to
120 V. ac and/or 125 V do, are enclosed in
rigid conduit except at entrance / exit to
rioor sleeves in the cable spreading room,
instrument rack room and control room, and
at entrance to equipment in the instrument

430.29rack room and control room.
(gH,0v,43W, ed130 t/ a.c g g-v g g3)pfower cableptner snan seu v ac annf oy4

azu v oarthat traverses the cable
spreading room are enclosed in rigid
steel conduit.

.

4) The loss of the above cables or the
control room, instrument rack room, or
the cable spreading room due to the
design basis event fire will not com-
promise the capability to achieve cold
shutdown as outlined in the Fire Pro-
tection Evaluation Report.

5) The Millstone 3 design utilizes a
single cable spreading room.

8. EgilMon C.16 (Section 5.L 2 or IEEE-18811
*

*The minimum 6 inch separation (or a barrier) -

applies to spacing between exposed terminals,
contacts, and equipment or redundant Class IE
circuits or Class 10 and non-Class 10 circuits
for testing and maintenance purposes.
A minimum or 1 inch separation (or a barrier)

Amendment 8 32a or 58 May 1984

a _ _ _ _ _ _ - - _ _ _ - _ _ _ _ _ _ _ _ - _ _ _ _ _ _ -- ,
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TABLE 1.8-1 (Cont)

R.G. FSAR Section
Mo Title pegrep_of Compliance Re fe rencei

a spacing of 10 inches (i.e., the nominal 2.58|I3J3g
vertical tray spacing) is maintained, a tray 2.59
cover on the lower tray, a tray bottom on the 2.60*

upper tray, or a barrier interposed between the 3.1
Class IE and the non-Class IE circuits provides 3.2
the necessa ry sepa ration. 3.3

Where plant a rrangement in the control room, 3.5
i ns t risment rack room, or cable spreading room,

3.6 {9Tfy,g,precludes the above roterenced minimum 10 3.1
inches vertical separation or the minimum 3.8
horizontal sepa ration, either the non-Class IE 3.9
circisit(s) or the Class 1E circuit (s) are run in 3.10
an enclosed raceway ( i .e. , condui t or t ray wi th 3.11
covers top and bottom or a barrier is interposed 3.12($3,333,
between the non-Class 1E circult(s) and Class 10 3.13
c i rcto i t ( s ) . The minimum distance between cable and 3 . 1 84
an enclosed raceway or cable and a barrier is 3.15
one inch. 3.16

6. _ Position C,10 3.19

Class IE cable and raceways shall be ma rked at 3.21
intervals not exceeding 15 feet. The 5 foot 3.22
requirement is a typographical error which has 3.23
heers confirmed by the NRC. 3.2f4

7. Position _C,1R 3.28

1) Power cables that supply power to instrument 3.30
rack room and control room distribution panels, 3.31
limited to 120 V ac and/or 125 V dc. are: 1.32

a. Inclosed in rigid conduit in the cable 3.35 og
spreading room. The rigid conduit @ 3. 31V N
is either aluminum or steel 1.31 s

b. Enclosed in rigid conduit with Flexible 3.39 .
k A,
)qconduit at entrance to the panels in the 3.104

i ns t r timen t rack room and control room. 3.814

2) f over cables (1' rom the above distribution 3.f 3
panels) to racilities serving tise control 3. isis
room and instrument rack room, limited to 3.f 5 j4

120 V ac and/or 125 V de, are enclosed in 3.864

rigid conduit except at entrance / exit to 3 . 84 7
floor streves in the cable spreading roce. 3.48
i n st reamen t rack room and control room, and 3 . 88 9

Amendment 8 32 or 58 May 19886
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e 12. Where the required physical separation is not practical,
appropriately designed barriers (missile, fire, etc.) are

' installed between redundant Class IE circuits and between
non-Class IE and Class IE circuits.

13. Fire barriers are installed at all locations where trays
penetrate a wall or a floor'. -

.

14. Cable splices in raceways are prohibited.

15. Provisions are made for connecting the third reactor plant
component cooling pump and the third charging pump to either
of the two redundant 4.16 kV emergency switchgear buses.
(Figures 8.3-4 and 8.3-5). Cables are routed from the pump |

motor to a transfer switch. From the transfer switch, the
cables are routed to the breaker cubicle on each emergency

Ibus. In each instance, mechanical interlocks are provided
to prevent the emergency buses from being connected. The |
power cable from each motor to the transfer switch is :

Train C and routed independently in rigid metal conduit.
Separation of Train C conduit meets the physical separation 430.23 I

requirements for safety related conduits. |
1
'

16. Provisions are made for connecting the second fuel oil
transfer pump for each emergency generator to redundant
480 V motor control centers. (Figure 8.3-6). Cables are
routed from the pump motor to a transfer switch. From the
transfer switch, the cables are routed to the breaker
compartment on each emergency bus. In each instance,
mechanical interlocks are provided to prevent the emergency
buses from being connected. The power cable from each motor
to the transfer switch is Train C and routed independently
in rigid metal conduit. Separation of Train C conduit makes
the physical separation requirements for safety related
conduit.

17. Power supply feeders to instrument rack room and control
room distribution panels, limited to 120 V ac and/or
125 V de, are installed in rigid conduit with flexible 430.28
conduit at entrance to panels. 8

Power feeds (from the above distribution panels) to

facilities serving the control room and instrument systems,
limited to 120 V ac and/or 125 V de, are run in rigid 430.28
conduit except at entrance / exit to floor sleeves and 8

.

equipment.
490 V, & IAO V ac. sers/k )

(%0 V, hat must traverse the cable spreading |430.3.T |

t

cables 4 tOther power
room are run in rigid steel conduit for the whole length. |

|
18. In general, internal to control panels and cabinets, the |

minimum separation distance between redundant Class IE |
circuits and non-Class IE circuits is:

|

Amendment 8 8.3-43 May 1984
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Millstone Nuclear Power Station, Unit No. 3

| Open Items.

Power Systems Branch (Electrical)+

PSB25 (215) 430.32 TRANSFER OF LOADS BETWEEN REDUNDANT
DIVIS16NS (8.3.3.3.6)

Section 9.5.4.3 of the FSAR states, in part, that one fuel transfer pump on each
fuel oil storage tank is arranged to allow transfer from the A electrical bus tor

the B electrical bus, or visa versa, by means of a 480-volt, seismically qualified
Class IE transfer switch manually operated under administrative control.,

It is the staff position that the designs of each interconnection should prevent a
single failure or inadvertent closure of one interconnecting device from1

compromising division independence. An acceptable design includes a minimum
j of two series connected disconnect devices that are physically separated,
4 interlocked, administratively kept normally open, and annunciated in the control
j- room upon closure.
1

| The applicant by amendment 3 to the FSAR, identified all interconnections and
i described how each meet the above staff position. Based on the descriptions the
| staff concludes that the design meets the above stated position and is acceptable -
| with the following exception. Interconnection of the second fuel oil transfer

pump is not annunciated in the control room upon closure. Justification for this'

1 area of noncompliance will be pursued with the applicant and the results of the
staff evaluation will be reported in a supplement to this report.

!

Response:<

Refer to the revised response to question no. 430.32.

1

,

I

|

I

|
1

1

'
.
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NRC Letter: May 3, 1983 1.8*

.

'

Question No. Q430.32 (SRP Sections 8.3.1 and 8.3.2) 1.11

You state in Section 9.5.4.3 of the FSAR, in part, that one fuel oil 1.12
transfer pump on each fuel oil storage tank is arranged to allow 1.13
transfer from the A electrical bus to the B electrical bus, or vice

-versa, by means of a 480-volt, seismically qualified Class 1E 1.14
transfer switch manually operated under administrative control. It 1.15
appears that the Millstone design includes provision for manually
transferring loads between redundant Class 1E divisions other than 1.16
those described in Chapter 8 of the FSAR.

It is the staff position that the designs of each interconnection 1.17
should prevent a single failure or inadvertent closure of one 1.18
interconnecting device from compromising division independence. An 1.19
acceptable design includes a minimum of two series connected
disconnect devices that are physically separated, interlocked, 1.20
administratively kept normally open, and annunciated in the control
room upon closura. Identify all interconnections between redundant 1.21
distribution systems; describe how each interconnection meets the
above staff position; and justify areas of noncompliance. 1.22

Response: 1.23

There are four electrical loads with the capability of being powered 1.24
from either redundant Class 1E distribution systems (the third 1.25
charging pump, the third reactor plant component cooling pump, and
the second fuel oil transfer pump for each emergency generator). 1.26
Refer to revised FSAR Section 8.3.1.1.2. 1.27

L
In addition, each non-Class &E load center powered from non-Class 1E 1.24
bus 34A is provided with a 75' percent capacity tie to a non-Class 1E 1.31
load center powered from non-Class IE bus 34B (i.e., buses 32G-32H,
32F-32J, 32E-32K, 32D-32L, 32C-32M, 32B-32N, 32A-32P). -Non-Class 1E 1.33
bus 34A is electrically connected by a Class 1E tie breaker to
Class IE bus 34C; non-Class IE bus 34B is electrically connected by a 1.35
Class 1EtiepreakertoClassIEbus34D. Refer to Figure 8.1-1. 1.3q(

'

In each instance there is a minimum of two series connected and 1.37-
physically separated disconnect devices. All- interconnections' are 1.38
administratively - kept normally open. Interconnections for the. third 1.39
charging pump, the third reactor plant component cooling pump, and
the second fuel oil transfer pump for each emergency generator are 1.40'
interlocked. Interconnections for the third charging pump' and -the 1.41
third reactor plant component cooling pump are annunciated in the 1.42
control room upon closure.

A non-Class.1E load center 75 percent capacity tie is provided to ~1.43
allow selected loads to be powered from.the opposite bus in the event 1.44
of a--load center transformer ' failure. Such an event - and the 1.45-

.

Revision l' Q430.32-1 May 1984 I
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t 4
| resulting operating procedure modifications would be known in the

: control room.'

I
The capability of running the second fuel oil transfer pump for each 1.47
emergency generator from the opposite Class 1E train is provided to 1.48
facilitate fuel oil transfer in the unlikely event that one train is
rendered unavailable after a loss of offsite power. Such an event 1.50
would be known in the control room.

FSAR Figure 8.3-6 presents the arrangement of electrical power 1.51
suppljestothefueloilfransfer pumps. When alfigned with the 1.536
Class E Division associated with its respective emergency generator, *

the se end fuel oil transfer pump is controlled automatically by its 1.54
respective combination starter. In order to power thy second fuel 1.55
oil transfer pump from the opposite redundant Class E Division, 7

administratively controlledmanualactions(utilisingk{eylocks)are 1.56,

required. The following are tJ steppyf"htep actions required to 1. 5Kh
power 3EGF*PID, normally alfigned with Train B, from Train A (refer 1.587
to FSAR Figure 8.3-6) ? K

1. Open circuit breakerincombinationstarteratposition4K'/d.2
inMCC32-2$.4 Remove key A-D (which can only be removed 2.3 ;
with circuit breaker in the open position). This locks the 2.4 ,

combination starter in the open position.
,

2. Insert key A-D in transferswitch3EGF*TgSIBandturntog2.5
circuit breaker CBQ in EGF*TRS $ 2 % Arg gopen position. Open

(which can only be opened with key A-D in the osition). f
Key A-D is held captive in open position when circuit 2.7 |

C k isbreaker open. Remove , key B-D (which can only be 2.84
removed with circuit breaker C in the open position) This 2.9
locks circuit F breaker CBQ in 3EGF*TRS$ in the open
position. J 1

3. Insert key B-D in lpcation for circuit breaker CB2 in 2.10
transfer switch 3EGF*0R and turn to clock position. *
Close circuit breaker CB2 (which c $ only be closed with key 2.11p
B-D in closed position). Key B-D is held captive in close 2.12
position when circuit breaker CB2 is closed. Remove key C-D 2.13
(which can only be removed with circuit breaker CB2 in the
closed position). This locks circuit breaker CB2 in 2.14
3EGF*TRS@ in the close position.

1
4. Insert key C-D in circuit breaker at position 3M in MCC 32- 2.15

IT and turn to close position. .Close circuit breaker at 2.16
position 3M in MCC 32-1T (which can only be closed with key
C-D in the close position). Key C-D is held captive in 2.17
close position when circuit breaker at position 3M in MCC
32-1T is closed.

I

|

Revision 1 Q430.32-2 May 1984
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) When a gned with the opposite redundant class iE Division, the 2.19 Y
'second fuel oil transfer pump is controlled manually ^ by*

a circuit 2.20
breaker.

'

The. use of th transfer switch would be implemented by the control 2.21 US A5
room. operations since this group will control the key. This action, 2.2K
obtaining the key, would itself announce the fact that the transfer
will take place.

.

. .

Revision 1- Q430.32-3' May'1984

~
.

, - r-



%.

:

4

.
'

Millstone Nuclear Power Station, Unit No. 3

Open Items

Power Systems Branch (Electrical)

PSB26 (216) 430.34 PHYSICAL ELECTRICAL SEPARATION OF HEAT
TRACING CIRCUITS (8.3.3.3.7)

Section 8.3.1.1.4(8) of the FSAR indicates that piping subject to freezing and/or
boron precipitation are electrically hea' traced. Two heat tracing circuits are
provided for each pipe subject to freezing. The other circuit is connected
through an isolation transformer to division B.

The applicant by amendment 3 to the FSAR, stated that the physical and
electrical independence of these circuits is justified because they are treated as
associated circuits. Identification of systems with piping subject to freezing and
further justification of the physical separation of the subject heat tracing
circuits will be pursued with the applicant. The results of the staff review will
be reported in a supplement to this report.

Response:

i Refer to the revised response to question no. 430.34.

,

0

-

- , ,



-- - _ _ _

MNPS-3 FSAR,, ,

.:

NRC Letter: May 3, 19834

':
Questien No. Q430.34 (SRP Sections 8.3.1 and 8.3.2)

.-;

Section 8.3.1.1.4(8) of the FSARindicatesthatpipingsub[jectto
freezing or boren precipitation are electrically heat traced- Two |

' heat tracing circuits are provided for each pipe. One heat- trace
]' circuit is connected to Class 1E division A while the other circuit j

T.is connected through an isolation transformer to division B. Provide:

a description and justification of the physical and electrical
independence between the two heat tracing circuits and between the
redundant Class 1E divisions.

Response:
.

The two heat tracing circuits are powered and controlled from two |
separate heat tracing panels. Power to these panels are connected
through isolation transformers to safety-related Trains A and B,
(refer to revised FSAR Section 8.3.1.1.4). These isolation
transformers have been demonstrated to be sufficiently current-
limiting under short circuit testing. With applied short circuits,
the test shows that the output is limited to 175 percent (of rated
output) and the input is limited to 150 percent (of rated input).
These current values are within the capability of the power supply
and therefore, the isolation transformers prevent unacceptable
loading to the power supply. This demonstrates the adequacy of these
isolation transformers as an-isolation device in accordance with the
requirements of Regulatory Guide 1.75, Position 1.0) >d

The isolation transformers are protected. by Class 1E circuit 1-
. breakers, located in Class 1E motor control centers. In addition, 96 0
the isolation transformers are Class 1E and equipped with an ac input,

circuit breaker. Since they are current-limiting, the output is
,

short circuit protected. As indicated, a minimum of two series
connected and physically separated Class 1E circuit breakers have
been provided.

The output cable of these transformers is scheduled in dedicated
conduit up to the distribution panel. The non-Class 1E = distribution
panel is equipped with a main circuit breaker. The individual heat.
tracing circuits are routed in dedicated conduit to junction boxes
located local to the traced pipes. These features minimize the
possibilities of a fault challenging the isolation transformers. In
any case,. the current-limiting feature of the isolation transformer
precludes unacceptable influence on the Class 1E system.

' ~ Normally, one trsin (primary circuit) maintains temperature above its
'

.setpoint. -Upon failure of the primary circuit, a backup circuit,

(opposite train) will maintain temperature above its setpoint.

IU h 652.T Q 4-.

Revision 1 Q430.34-1 May 1984i
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* Millstone Nuclear Power Station, Unit No. 3

Open items

Power Systems Branch (Electrical)

PSB27 (217) 430.35 USE OF BATTERY CHARGER AS AN ISOLATION DEVICE
(8.3.3.3.9)

Section 8.3.2.1.i of the FSAR states that battery charger 5 is powered from a
Class IE emergency bus, furnishes de power to nonsafety loads, and meets all the
requirements of an isolation device. The applicant was requested to provide test
results and/or analysis that demonstrates that any failure or combination of
failure or malfunction in the nonsafety circuits. will not cause unacceptable
influence on Class IE circuits.

In response the applicant by amendment 3 to the FSAR indicated (1) that the
output cables from the _ charger to the distribution switchboard are run in
dedicated conduit to preclude hot short from an external voltage source and (2)
that short circuits tests will be conducted.

Protection from hot short from distribution switchboard to load and short
circuits test plan and results will be pursued with the applicant. The results of
the staff review will be reported in a supplement to this report.

Response:

Refer to the revised response to question no. 430.35.

--
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NRC Letter: May 3, 1983
.,

'

.

Question No. Q430.35 (SRP Sections 8.3.1 and 8.3.2)
' In Section 8.3.2.1.1 of the FSAR, you state that battery charg r 5 is

. powered from a Class 1E emergency bus, furnishes de power to
nonsafety- loads, and meets all the requirements of an isolation

' device. Provide test results and/or analysis that demonstrates that
Tany failure or combination of failure or malfunction in the nonsafety

circuits will not cause unacceptable influence on Class 1E circuits.
In addition, define the requirements for this isolation device.

Response:

The letter from C & D Batteries, dated January 13, 1984, which will
be sent under separate cover, demonstrates the current-limiting

capabilities (both in the equalizing and float operation mode) of
battery chargers furnished for Millstone 3. The failure criterion
for this test was unacceptable influence on the input (Class 1E bus).
The results clearly show that during current-limit op_eration, no
unacceptable influence was exhibited at the input. /These resul.

Gemonstrate the adequacy of Battery char ger a as an isolation device
in accordance with the requirements of Regulatory Guide 1.75,
Postion 1. _

) Battery Charger 5 is protected by a Class 1E circuit breaker located j)g O ' ',' 7in Class 1E motor control center 32-2T (refer to FSAR Figure 8.3-2).4

In addition, Battery Charger 5 is Class IE and equipped internally
with an ac input circuit breaker and a de output circuit breaker. Asi
indicated, a minimum of two series connected and physically separated
Class 1E circuit breakers have been provided. #05EST' El>

;

fSe output of Battery Charger 5 up to the distribution switchboard i,

run in dedicated conduit. The non-Class 1E distribution switchboard
is equipped with a main circuit breaker and feeder circuit breakers.

1

These features minimize the possibility of an uncleared fault-

{ threatening the battery charger. In any case, the current-limiting
feature of the battery charger precludes unacceptable influence on
the Class IE system.

'The station design relative to Battery Charger 5 is a single trainj

.
elated.

.

INSGeT E&
,

i -

: .

,

1

-

! Revision 1 Q430.35-1 May 1984

L
-
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3043 Walton Road
Plymouth Meeting, PA 19462--

Phone: (215) 829-9000
.

, Teletype: 510-660-8436

- - -
. . .

January 13, 1984

C. D. Nardella
Stone & Webster
P.O. Box 2325

,

Boston, MA 02107

Subject: . Purchase Order No. 2445-200-260
Battery Chargers
Millstone Nuclear Power Station

Dear Mr. Nardella:
.

The enclosed Certificate of Compliance and Test Data will satisfy
Specification No. 2445-200-260 Page 1 - 40 Current Limit Curves. The
battery chargers regardless of output rating have the same dontrol
circuit. The curves for the ARR130HK50 would be the same as the ARR130K200
except for the values.

If you have any questions, please feel free to contact me at (215)
828-9000, extension 324.

,

-
-

Sincerely,
.

-

-1 *

.

Joe Meyer
Engineering Administrator

/c
encl.

..

e
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Batteries 1a

|
. .

.

Stone & Webster Eng. Corp.
Agent for NUSCO

TO: Millstone Nuclear Power Station Date December 20, 1983

Unit #3
Waterford, CT 06385

CERTIFICATE Of COMPLIANCE
.

It is hereby certified that the material, processes or services supplied to

Northeast Utilities Company

on purchase order number 2445-200-260 our invoice number 9-22733 -

shipped via Truck -

are in compliance with the purchase order number 2445-200-260

and specification (s) 2445-200-260 Rev. 2

Remarks: It is herebv certified that the orfeinal batterv chareers.
ARR130K200F will function the-same as attached current limit curves.

..

.

-Q

Mn.tSigned: s, ,

Quality.' Control Sucervisor
/Jhrry Rog/ '/ers

C & D BATTERIES

( ) Attica, Ind.

( ) Brookston, Ind.
l

( ) Conshohocken, Pa. 1

( ) Conyers, Ga.
( X) Eshbach, Pa.
( ) Pennsburg, Pa.
( ) Santa Rosa, Calif. |
( ) Huguenot,N.Y. |
( ) rerth,0ntario I

An.hED Company
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TEST DATA-, ..

/ %G- BATTEAIES (m)p
. *m An ALLIED Comcany ~'

. FLOAT CURRENT LDIIT TEST
3043 WALTON ROAD. PLYMOUTH MEETING. PA 19462

' ~

TELEPHONE:215 828 9000 TELETYPE:510 660-8436*

MODEL NO. ARR130KiOOF

SCRIAL NO. ES831983 DATE 12-20-83 BY R. Perks

CUSTOMER Baltimore Gas & Electric Co.

OP. DER NO. C&D INVOICE 1-94446
C&D I.P. 9501 C&D T.P. 9503 SPEC. 1.P.
SPEC FO. 2588 ASSEMBLY DMG. NBC-1469 CO!;NECTION DWG. NBC-1471, NBC-1-

NBC-1360
(NO!INAL AC LINE)

AC 'iOLTS AC AMPS DC VOLTS DC A.TS
480 2. 0 132.0 .02

14.0 131.9 40
25.0 131.7 80
36.0 131.6 120
48.0 131.5 IGO
57.0 131.5 200
60.0 130.0 214 current. Limit

Incressing Load Bevond Current Limit Settine setting

AC tiOLTS AC AMPS DC VOLTS DC 2.MPS480 60.0 125.0 213
.

.

~

60.0 120.0 212
60.0- 115.0 208
60.0 110.0 206
60.0 105.0 204

Decreasing Load

AC VOLT AC AMPS 'DC VOLTS DC A.95480 60.0 105.0 204
60.0 110.0 207
60.0 115.0 209
60.0 120.0 212
60.0 125.0 21360.0 129.3 214 w g . imit

! 57.0 131.5 200 full load
! RIPPLE 28 MV (R!!S) G 200 AMPS ON AH BAT. DBRN
1

DIELECTRIC TEST ACCEPTED ( X ) WITHHELD ( )
C: ARKS

CONNECTED FOR 480
V/AC

)-

// -RELEASED FOR SHIPMENT
C&Tw ,, / , .s g TITL [ A_',d,,.:. DATE / Mf<vh 4

"
-

. . . . . .

CUSTOMEP. ' *< '

'. TITLE DAIE -

'

u:R...FIED CORRECT.
/ ",--

a
_ _ _ - .- -. -
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- . TEST DATA
.

Eg"|g BATTE;:tlES cp
-

- An 8LLIED CCmpany
--m:''

.

3043 WALTON ROAD, PLYMOUTH EETING. PA 19462 -

TELETYPE.510 660-8436TELEPHCNE;215 828-9000 *

SHIET 2 of 2
MODEL No. ARR130K200F

I

|

SERIAL NO. ES831983 DATE 12-20-83 BY R. Perks

CUSTOMER Baltimore Gas & Electric Co.

OP. DER NO. ,C&D INVOICE 1-94446

C&D I.P. 9501 C&D T.P. 9503 SPEC. T.P.

SPEC NO. 2588 ASSEMBLY DUG. NBC-1469 CONNECTION DWG. NBC-14~1, NBC-14;

NBC-1360
(N0!!INAL AC LINE)

AC *t0LTS AC AMPS DC VOLTS DC AMPS
480 2. 4 140.0 .02

15.0 139.9 40
25.0 139.8 90
36.0 139.6 120
48.0 139.4 IGO
57.0 139.4 200
63.0 138.6 223 current limit

Increasing Load Beyond Current Limit Setting setting

AC *iOLIS AC A'!PS DC VOLTS DC O!PS
480 63.0 125.0 214
- -

63.0 120.0 211
63.0 115.0 206
63.0 110.0 206
63.0 105.0 204

Decreasing Load

AC VOLI AC AMPS 6C VOLTS DC AMPS
480 63.0 105.0 204

63.0 110.0 207
63.0 115.0 209
63.0 120.0 211 I

63.0 125.0 213 ______, 1_ _ _

63.0 130.2 223 ""ssfdh: |
58.0 139.5 200 full load

RIPPLC 28 MV (Rt!S) @ 200 AMPS ON AH BAT. D5RN

D! ELECTRIC TEST ACCEPTED ( N) WI5iHELD ( )

R7'IAP KS

CONNECT.ED 70P. 4S0 V, AC.
i*

9
. RELEASED 70R HIPMENT

' ,xTITLE / k . . * . . s .,, .DATI '5/2ME' D,C&D '
t. . - .

CUSTOMER '
- iITLE DAT:'

e i

C:."";. 'a:1 c' , m p o t 7. . ''xanl aw , ,% U,astu.b
,,
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Millstoae Nuclear Power Station, Unit No. 3 ''

Open items

Power Systems Branch (Electrical)

PSB28 (218) 430.38 TRANSFORMERS USED AS ISOLATION DEVICES
(8.3.3.3.10)

As indicated in Section 8.3.1.1.2 (item 3) and Figure 8.3-3 of the FSAR, Non-
Class IE NSS loads are connected to the Class IE 120V vital ac buses through
transformers that are qualified as isolation devices.

By amendment 3 to the FSAR the applicant provided results of tests and design
provisions that are being implemented to assure that non-Class IE circuits are
sufficiently isolated and will not caused unacceptable influence on any Class IE
circuit.

Clarification of these design provisions will be pursued with the applicant and
the result of the staff review will be reported in a supplement to this report.

Response:

Refer to the revised response to question no. 430.38.

$



MNPS-3 FSAR (,

.) '
'

NRC Letter: May 3, 1983

*

Question No. Q430.38 (SRP Sections 8.3.1 and 8.3.2)

|- Non-Class 1E NSSS loads are connected to the Class 1E 120 V Vit'al ac
buses through transformers. You have stated that these transformers

~

.are qualified as isolation devices. Provide test results and/or

. analysis that demonstrates that any failure or combination of
.-failures (including hot short) in the nonsafety circuits will not
~

, cause unacceptable influence on any class 1E circuits. In addition,
l provide a description of the non-Class 1E load with respect to its

size and the capacity and capability of the Class 1E system to supply
the non-Class 1E load.

Response:

Testing was performed to demonstrate the adequacy of the transformers
with the requirements of %as isolation devices in accordagee

Position 1. This testing was performed with MReplatory Guide 1.75,
the station inverter as the power source for the isolation
transformer. A short circuit was applied to the output of the
isolation transformer. The failure criteria for this testing was
either shutdown of the inverter, or unacceptable deviation from the
specified inverter output requirements. The inverter exhibited no
unacceptable deviation from required output and did not current-limit
or shutdown. These isolation transformers are protected by Class 1E
fuses located in the Class 1E 120 V ac vital buses (refer to FSAR
Figure 8.3-3). In addition, these isolation transformers are
Class 1E and equipped with ac input circuit breakers. As indicated,
two series connected and physically separated Class 1E interrupting p58 j
devices (fuse, circuit breaker) have been provided.

The output circuits of these transformers is run in dedicated conduit
up to the nonvital 120 V ac buses. The nonvital bus is equipped with
feeder circuit fuses. The output of the isolation transformers is
also fused. These features minimize the possibilities of an
uncleared fault or hot short from challenging the isolation
transformers. In any case, the design features of the isolation
transformers, as demonstrated in the above referenced testing,
precludes unacceptable influence on the Class 1E system.

The non-Class 1E loads are limited to control and instrument
application only and are included in the design of the Class 1E
system. The capacity and capability of the class 1E system is
discussed in Sections 8.3.1.1.2 and 8.3.1.1.3.

~ 100k i
-

1 Ah 6 CT" b

Revision 1 Q430.38-1 May 1984
.

,
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Issue Date: January 22, 1982-

J.O.No. 12179 ,

NES 26503
NOTES OF CONFERENCE
PURCHASE ORDER NO. 2421.500-608

: ISOLATION TESTS
MILLSTONE NUCLEAR POWER STATION - UNIT 3
NORTHEAST UTILITIES SERVICE COMPANY

.

Held in the Offices of Present for Power Conversion
Power Conversion Products, Inc. Products Inc. (PCP) --

Crystal Lakes, Illinois
Messrs. C. F. Seyer

,

J. Mitchell
December 3, 1981 E. Peters

'

N. Grant
.

Present for Northeast Utilities
Service Company (NUSCo.) -

Mr. J. M. Clark

Present for Stone & Webster,

Engineering Corporation (S&W) -
,1

Messrs. J. J. LaMarca
i E. A. Kuti

_

N

PURPOSE ,

.

The purpose of this meeting was to test an isolation transformer as speci-
fied in the tes.t iedtio,n,of the spe'cification (E-608).

' , $., . -DISCUSSION
!
'

1. PCP Performed the following' tests: (a) Dielectric Strength Test
(b) Short Circuit Test-

; / (c) Surge Withstand Test
(d) Voltage Regulation Test'

'' ~';r (e) Harmonic Distortion Test---. ,

,

I if 1. ' During the short circuit test no phase shif t occurred on the primary
: side of the transformer at either full load or 0.8 pf. PCP explained

that the inEernal capacitator for the' third harmonic filter corrected'

the power factor to. unity under this loading.4

O,
*

3. The Credible Voltale Test was not performed because PCP's facilities;

are not equipped to perform this test, PCP is investigating whether!

the tests can be performed at either'.the nearby Square D or Allen
,

Bradley facility..No dste has been set for this test.

.4. PCP stated that a high voltage alarm would cost $50.00 for each 5 or-10
.' kVa unit. ,->

,

.

* ,%. .
- p .,.

;, y ,/,-

i.
.

4-12179-813 ..[
'

h'
**

,
J ' f

,_

? ? ?> 1
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!. .' Issua Data January 22, 1982 -
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.
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. .
,

|

5. PCP will prepare a test report describing the test circuit, the test
procedures, the test results and their conclusions. The report will be
submitted to S&W.

6. S&W will review the preliminary test results with the equipment spe-
cialist upon return to Boston.

.

The following are attached:

Attachment No.

1. Test Procedure
4

d
2. Test Circuit

3. Test Results

4. Oscilloscope pictures of the current and voltage
: waveforms of the short circuit test for the worst
! case conditions.
>

EAKuti:LRR
j

1

4

&

I '

-r

I

e

.

4-12179-813

- -_ _ _ --
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- ,issua D;ta: Janutry 22, 1982 MTTACHMENT 1

'

'

i ?over Ccaversien Products, Inc. -

. ,
g

', P, roc es q _Specifica: ions |PS-79-3-'0489

litle: PRODUCTS:N TESTING OF AC LINE REGULATORS

Scope: To establish a guideline for the testing of AC line regulators
manuf actured by Power Conversion Produc ts.

.

Purpose: To incorporate Power bonversion Products Test Plan.

Description: Process Specification PS-79-3 vill be used for testing of all
AC line regulators. ~

e

.

A. Mechanical Inspection
c

The regulator will be given a complete visual and mechanical inspectfon. _

The following inspection points will be verified:

1. All units to be checked to assure there are no loose nuts, bolts,
screws, or parts loose in chassis.

2. No components missing.

3. All components tight.

4. All nuts tight.

5. Lockwashers on all screws, except where a rivnut is used.

6. Screws in all holes.

7. Proper size hardware used: lugs, screws, nuts, etc.

8. Wires extending through lugs flush or not over 1/16 inch.

9. Lugs will be counted as follows: 1 lug, open side down, 2 lugs, bottom
one, open side down and top one, open side up.

10. Stress bend in all wires and leads.

11. Wires harnessed and run neatly.

12. Wires not against or close enough to any heat-producing component which
could cause deterioration of wire insulation.

13. No burned insulation or components.

DISTRIBUTION
C R

__
,

Written by Approved Revision Issu ed Pagg1__of8

j _ _
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- 'Iccua Data: Janeary 22, 1982
'

Power Conversion Jr ducts Inc.
'

,5 n

- Proces: Specifications PS-79-3 -204S 9
*

Title: PRODUCTION TESTING OF AC LINE REGrrLATORS

A. Mechanical Inspection (cont.)

14. Wires not too tight or too much excess wire.
.

15. Components flush on board 'except where mounted with cla=p or potted.

16. Tracks on P.C. boards not cut or broken.

17. Proper soldering of all solder connections.
_

.

18. Serial number tag installed.
.

19. P.C. boards and all cocponents and parts clean of all solder and flux.
,

20. No scratches on chassis or units

21. All units to be blown out.

B. _E_l_ectrical Inspection

1.0 SPECIFICATIONS: The following sequence of priority shall apply in
determining the authority of specifications.

1.1 Custo=er documentation shall be governed and defined by his purchase
order and shall establish first priority of authority.

.~.7
.

1.2 Suplinental's customer co==unications, when properly documented, can at: mend
'the-contractual requirements of the purchase order.

1.3 This specification shall have next priority.

1.4 Further process specifications shall ammend this procedure, when issued.

1.5 Test configuration and test equipment shall be arranged as shown in
Dvg. Q-53-13593.

1.6 Input waveform of the supply line shall not_ contain core than 3% waveform
distortion f rom a nor :al sinewave. je( e

,

1.7 If the supply voltage is polyphase, the line to line unbalance must be
less than 5% at the start of test. Line balance shall be verified with
the unit operating at full load.

DISTRIBUTION
C M

k'ritten by Approved Revision Issued PagejL_of_3__
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Icsue Data: Janut y 22, 1982- -

..PowerConcercionFreEucts. Inc. -

*

,

,
,-

Process 5 tgif,1 cations PS-7 9-3 .~0' 8 9
.

,

Title: PRO.0CCTION TESTISC OF ACLINE REGULA! ORS
.

1.8 Adjustment shall be provided in the AC mains supply that will allow
adjusting the input voltage to the unit under test (UUT) , as measured
at the input ter=inal connections, to be adjusted to the nominal input
voltage, + 1%, the maximum required input voltage + 2%, -0% and the-

minimum input voltage +0, ~2%.
_

NOTE: Where " continuously" adjustable- input voltage cannot
be used (i.e. Input powers in excess of 48 KVA) step
adjustrents may be used and voltage adjustments made ]
as close as possible to the required limits, with attempts-

made to have the input maximum in excess of the upper
,

specification limit, and input minimum below the lower
specification limit. If the input voltage tolerance of

' Paragraph 1.8 cannot be met the actual AC input as measured ~

shall be recorded.

1.9 Input Metering Requirements
,

1.9.1 Input voltage to the UUT shall be measured with an AC voltmeter

accurate to at least 1% and readable to 1%. Voltage measurements
shall be cade at the UUT input terminal connections. When testing
a polyphase unit, ceasure=ents shall be cade on all phases (not
necessarily sicultaneously) and the requirecents of paragraph 3.2
verified. For recording data the m'ean reading of input voltage
shall be used.

.

1.9.2 Input current to the UUT shall be ceasured with a current transformer
type AC a==eter accurate and readable to at least 1%. Care shall be
taken that the ceter shall read only the UUT current. When testing
a polyphase unit the current of each phase shall be conitored (not
necessarily si=ultaniously) and the mean reading shall be the one
reco rded.

NOIE: If the UUT input current inbalance exceed 10%,
discontinue testing.

1.9.3 Input power (watts) shall be =easured with a suitable rcnged dynanoneter
type wattneter accurate and readable to at least 2%. On polyphase units
the input connections, to the extent practicle, shall be the voltage
measurecent on the cean voltage phase, and the 2 current readings on
the highest and lowest current phases (when unbalanced).

DISTRIBUTION
C M

|

Written by Approved Revision Issued Page 3 of 8
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'Iccua D;ta: January 22, 1982.

' j ~ Power Conversion Products, Inc. .

. -
.

Process Specifications
PS _7o_ %20'.':o

'

Title: P't0DUCII'"; TESTI!;C OF AC LT.T Fl.3"U. ??.3

2.0 Output connections

Unless otherwise specified, the UUT output shall be connected to the
~

resistive load bank cables.and bundled together.

2.1 UUT output voltage shall be ceasured at the UUr output terminals'with
a meter accurate to i.%. Note: For routine testing of identical products,t e

*

the voltage measure ent may be made with an AC voltmeter accurate to 1%
and repeatable to 1% provided that:

<

a. Periodically the product is verified to conform to specification
_

requirements with a meter of Ir.% accuracy, and

b. The UUT perfor=ance is such that the worst case of meter error and
unit performance co=bined will be within specification limits.

2.2 UUT output current shall be measured with a calibrated current transformer
and voltmeter accurate to %. The current transformer shall be connected
in accordance with Q-55-13498. Note: For routine testing of identical
products the output current readings may be made with a calibrated direct
reading a==eter or current transformer,and voltmeter accurate to 2%
provided that the output current is set by the load conditions such that
the load current shall be at least 2% above,the required FLC.

3.0 Proof of Performance Testing
.

3.1 Each new design and each unit of an established design, when of a
nonho=ogenious lot, shall be subjected to this test sequence.

3.2 Additonal units cf a homogenious lot shall be tested in accordance with
the same test sequence except that certain data requirements are eliminated
as shown on the following Table 1.

3.3 Testing will b+ conducted as specified in section 5.6 and will nornally be
in the sequence listed in Table 1. However, for reasons of efficiency,
the test sequence may be altered, provided that: -

a. In all cases, the dielectric strength test must be performed before
any other electrical testing is attempted, and,

b. All of the tests required by Table 1 are completed.
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TABLE 1
Proof of Subse..aent

Test Name Spec. Para. Perf o re.r.:e It<
.

Dielectric Strength 4.1 100% 100% .

Circuit Operation 4.2 100% 100%

Range Adjust =ent 4.3 100% 100% ,
.

Voltage Regulation 4.4 100% 100%

Har=onic Distortion 4.5 100% 100%
m

Maximum Output Current Test 4.6 100'/. -

Short Circuit Test 4.7 100% 100%

* Surge Withstand 4.8 100% -

* Conversion Efficiency & Power 4.9 100% -

Factor (when required by customer
specification)

,

HighVoltage; Shutdown 4.10 100% 100%
,-

Maximum Creda,ble Voltage Test 4.11 0' SAXPLE ONLY \

4.0 Detailed Test Procedures

4.1 Dielectric Test

The dielectric strength of the regulator shall be tested in accordance
with the following table:

A. 1000 VAC plus 2 times the input voltage from the primary terminals
to dead metal for 1 minute.

B. 1500 VAC from the output terminals to dead metal for i ninute.

C. 1000 VAC plus 2 times the input voltage from the primary terminals
to the output terminals for 1 minute.

For this test, all seniconductors, capacitors, and sensitive control
components may be short circuited; printed circuit control boards may be
re=oved.

DISTRIBUTION * REQUIRED ON IST DESIGN TEST OF EACH REC'." ATOR TYPE ONLY.
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4.2 Circuit Operation

Circuit operation testing shall proceed only af ter successful completien of
*

the dielectric strength test.

4.2.1 Apply AC voltage to.the UUT, while monitoring the input current, input '

voltage, output voltage, and the UUT caters. As soon as it is established
that the UUT is performing properly, adjust the input AC to its nominal

,

value, verify adjustment of controls, etc.
e

4.3 Range Adjustment
-

s
Range adjustment shall be performed with the UUT operating under nominal
input conditions, and an output load of approximately 50%. The output -

voltage shall be continuously adjustable within i 10% of the nominal
output voltage rating.

4 '. 4 Voltage Regulation *
*

Voltage regulation testing shall be performed to demonstrate that the *

I combined effects of line and load var,iations will not result in a deviation
- in regulator output greater than tha,t allowed by the UUT specifications.

Proper readings of meters should be noted during regulation testing.

Definitions of Regulation
.

~

E(h) - E(1) x 100 .

1% Reg'ulation - E(h) + E(1) *

Where: E(h) is the highest UUT output voltage recorded.
E(1) is the lowest UUT output voltage recorded.

4.4.1 Voltage regulation records for performance testing will be taken with
the UUT delivering nominal output voltage, resistive load connected, and the
input voltages of rated low, nominal and high line. A cinimum of five
different levels of load current shall be taken as follows: 100% FLC, 75% FLC,
50% FLC, 25% FLC, 0% FLC.

'

4.4.2 Voltage regulation records for subsequent items need only have 3 load
current variations recorded and when adequate data is available on any
type design, nominal line readings may be omitted as well. (i.e.
Readings at minimum and maximum input with 100% FLC, 50% FLC, and 10%
FLC or "0" FLC as required.)

.
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4.5 Harmonic Distortion Test

During the regulation test measure the output waveform harmonic distortion
with a calibrated distortion analyzer. Harmonic distortion shall not
exceed 5% of the fundamental wavefor=.

4.6 Maximum Output Current Test

At the completion of the regulation test, the load shall be increased as a
step function until the current and voltage degins to decrease. This current

,

shall not be more than 250% of full load rated output current. Measure and
record this value of current.

.

4.7 Apply a bolted short circuit to the output terminals of the UUT. The
value of input current under this condition shall not exceed 150% of the -

full load rated input current. Measure and record this value of current.
The maximum transient input current of h cycle duration shall not exceed
300% of rated current and shall decay to a maximu2 of 150% after 1 cycle.

4.8 Surge Withstand Test

Perform surge withstand capability test in accordance with PCP Process
Specification PS-79-5 and IEEE-472-1974.

4.9 Conversion Efficiency and Power Factor

4.9.1 The efficiency of the regulator shall be determined by measuring the
total power at the input terminals by means of watt-meters and by
measuring the RMS values of the output voltage and current at
the output terminals at rated output. From the values thus measared,
the efficiency shall be calculated as follows:

Output WATTS
X 100Efficiency = Input UATTS

4.9.2 The power factor for single and three phase regulators shall be calculated
as follows: -

;C Uatts Per Phase

PF = T RMS VA Per Phase

For single phase regulators, the input vatts can be measured with a suit-
able watemeter and the volt amperes can be calculated from the measurements
of the true RMS input current, using RMS responding meters.

.
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,

For a balanced three phase source and load, the input power factor may
be calculated as follows:

.

.

*

PF = Input Matts

Il5(RMSPhaseVolts) (RMS Line Current) -

4.10 High Voltage Shutdown
.

Verify that the high voltage shutdown trips the input circuit breaker e

at 115% of rated output voltage.

* "

4.11 Maximum Credible Voltage Test,

,

A sequence of credible AC voltages shall be applied to all output
_

for 1 min. These voltages and the manner of application shall
be: .

-. .

a. 144 V ac RMS min. applied between each line and ground
b. 305 V ac RMS min. applied between each line and ground .

c. 250 V ac RMS min applied between the output lines,

'
d. 528 V ac RMS min. applied between the output lines

The regulators shall be fully loaded with a resistive load before
1 and during the test.

.

The transient primary current during these tests shall not exceed
300 percent of rated primary current. No fire or explosion
shall occur. The opening of the secondary winding is an
acceptable occurance which is not a reason for failure since
isolation is still maintained.

.

.
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TESTED ON BENCH # ~2__ I .'. ~ i

. ..

. . , , ',' ''

I. DESCRIPTION OF INSTRUMENTATION
' -

. . .

n '

INSPECTION NO. ' ' -

.
.

DESCRIPTION INSPECTION NO. DESCRIPTION
, , ,

INPUT VOLTS / m *2QT WATIMETER / x D 7 $~~-
.

- .. .,
. ~

'.'"%.INPUT AMPS n r2 8 ) . -
.

-

' ''
#

OUTPUT VOLTS fx;n v .. . . . . . . ,

7-
,

.

.. ,
^*

'

CUTPUT AMPS / ft) .2 re, CURRENT TRANSFORMER w y vf ,
, -

- ,

, ' ' '

/v2 c//! HI-POI TESTER A D . G."2
-

'

-.,

.

' . '
.

, +
j . DISTORTION ANALYZER ot272

TEST" DATA . .

;. . ,
.

, '' ' 7' ~ " P--*

SPEC. PARA. DESCRIPTION - - -
. ,

. .. ,

4.1 DIELECTRIC STRENGTH INPUT TO GROUND 77Co , INPUT TO OUIPUT /_s bio
3

I* OUTPUT TO GROUND / g-m
,

*

- ., .
,

-
.

-

4.2 CIRCUIT OPERATION VERIFIED /
~

~

, ,

._
. . . . . .

'

4.3 ADJUSTMENT RANGE OUIPUT VOLTS ' C/ 'L. TO /7/ . 5~ |,, .

.

-
.

-

.
. . . ,

4.4 REGULATION . .
,- -'

'"
SEE REVERSE SIDE i

4.5 HARMONIC DISTORTION ,

,

. .

,

4.6 MAXIMUM OUTPUT. CURRENT MAXIMUM CURRE%T N,7 '.
~'

i TEST OUTPUT VOLTAGE // & _ F '. .

'*. ;y . :u/.iparcu w . .cs- . ; -
.

_ ,

OUTPUT CURRENT 43 :4.7 SHORT CIRCUIT TEST
.-

.. .
- i-,

.
. ,- ;,. .

4.8 SURGE WITRSTAND TEST PERFORMED YES Y ~NO
' -

.-
<

... ..

. .

, .. . . .
'.

CONVERSION EFFICIENCY SEE REVERSE SIDE
'

4.9 .
-

'

*

AND POWER FACTOR
-

.. ,,

4.10 HIGH VOLTAGE SHUTDOWN TRIP VOLTAGE M//d " '
'

f
-

i

. . . .. .

!
[s

INPUT CONDITIONS FOR TESTS 4.3, 4.6, 4.7, 4.8, 4.9 . .
, ,

3 . '
1

I

hMn
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Issue Date: January 22, 1982, Isolation Test on A current limiting and Isolating Vcitage Regulators - gj.

| '

Specification No. 2421.5C0-60E conducted on December 3, 1981

Run #1
Full Lcad
1.0 r.F.
Shorted

'

%L.w.u. -2- Ahw . '
-

Involt =119.9V Vc hage i

rrimary AMF 63A # 120V RMS |

|

_ Current
I peak =1.5 I Iated

-|

_

_

|

Ipe k .6 I rated

.
Voltage
ion ave

w
_._ ,,-.;..-.. . -..,.--.. _ , ..

_ |
.,

A ltage
120V RMS

_J urrent-.
% 2.

--

I peak =Irated
~~

. ..
,

'' '

m. 'EL
- .

'
p, ._. -- ,- -- r r ; .a_ |

.

Run #2 Run d3

Full Load Full Load

1.0 r.F. 1.C F.F.
Shorted Unshortea

Invcit:120.lv Steady State

rrimary AVF-63A

- _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ - _ - _ - _ _ _ _ _ - _ _ _ _ . - . ._ __
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Full Load Full Lead 0
1 0.8 F.F. Lag C.E P.F.

Involt=116V Involt= 116V
Frimary AMP =59A Frimary AMF=59A

~. $ c . . ,}. f -; . se . |.y . .| . , . | f -)& A . ,,
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.
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|
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h..u.c..#I2 I..
3

. - .- .s

N. . V ltage
D '.,.. b h .. h' N. .Y; 4.~v.3 . . ' . ' |

Voltage
- 12CV RM.s, -I 120V RMS , ..'.. . , $ ''U'Y|

.

* d ."i. W ,. ,.,.
5 i i.' '.''.'.;.,.'''.t- #:

..
.%: - . ' . -

....v,. -+ - , ...e,

t~y
. . g<..

. . . -c <., :
.-

, . . , . ,
.

...

2 '%.J' V .

; .

gd 4[(.'~.N. . ., J*: ..

.

f'I I peak =1.

. . - .,

,< i l-P
..

. ;;.| M. .#
- O Current''* *' ~"

j Current
I peak =1.9 4:. p(I ,& "[c 4*ThP .

~

4

.;
! I rated

,,-& ',' I rated
-i ,

| Current Il \/ /
'

,

! Negative reak
,

. . . -. . . _1 . /._ - .

"*
e,trent,

wpeak-2.9 . -- . .

Y. : M.. ,;' . h :.%.. .,
.... . . . . . ~ , , -

s . w" V. n% % ..%: .: ,e"y
. .. .. ..

. Neg. Feak
w o ;.'" M '..,<'. u... Y.:./ u,.~ : - n'+: M z peay-3.cI rated .n . i .. ...- s a. . y.n w' i -1 <~ :8.

.j. ); J;.J. . ~.h.),::,-| .)
*. . ;
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NOTES OF COVFERENCE
ISOLATION TRANSFORMER 2421.500-608
TESTING WITH INVERTER SUPPLY
MILLSTONE NUCLEAR POWER STATION - UNIT 3
NORTHEAST UTILITIES SERVICE COMPANY

Held in the Offices of Present for Elgar
Elgar Corporation Corporation (EC) -
San Diego, California

Messrs: J. Reed
February 2, 1982 H. MacAlpin

M. Carle

Present for Power Convers;on
Products, Inc. (PCP) -

Mr. T. Caroway

Present for Stone & Webster
Engineering Corporation (SWEC)

Mr. J. LaMarca

PURPOSE

The purpose of this meeting was to test an isolation transformer from an
i inverter supply similar to the safety-related 120V vital bus supply on

Millstone 3.
,

! .

DESCRIPTION

| The test procedure which was followed during this test sequence was written
by the SWEC equipment specialist and is included as Attachment 1. A',

I description of the inverter used as the supply for the test is included as
Attachment 2. The inverter did not include a solid state switch as the
Millstone 3 units will contain; however, EC states that at 150 percent;

| overload the solid state switch will transfer to the secondary source
| supplied by a MCC through a regulating transformer without any discontinut-
| ties in the voltage or current waveforms. Twelve different oscillogram

traces of current and voltage input to the isolation transformer were made
to document the test data. These traces are laL ted Trace A through Trace L
and are included as Attachment 3. A sketch of the test circuitry is
included as Attachment 4.

The isolation transformer under test was a Power Conversion Product Model
| RTF-120/120-5, 5 KVA, 120 Volt-48 amp input, 120 Volt-42 amp output as

specified for use as the isolation device between the safety-related 120V ac
vital bus and the nonsafety-related 120V ac nonvital bus.

Traces A, B, C and D were made to comply with the requirements of Test 1
(see Attachment 1). The inverter was used as the power source for Traces A

.

B4-12179-1252
.

. . . . . ._. _
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and B while an outside source (stiff source) was used for Traces C and D.
Traces E And F were recorded for Test 2, G and H for Test 3, and, I and J) .-

for Test 4. Traces K and L show the starting characteristics of the isola-4
'

tion transformer with no load and full load connected to the secondary
a- winding.
1

The failure criteria for the test was either shutdown of the inverter after
*

;
the short circuit was applied to the isolation transformer secondary winding

I.
during any test or unacceptable deviations from the specified inverter

ioutput requirements due to the isolation transformer. i

'
.

The inverter during any of the tests did not shutdown or current limit which
! would occur prior to shut down. The maximum peak current recorded was 211

amperes (149 x J 2 from test) while the maximum that the inverter can supply,

'

before it begins to current limit is 332 amperes peak (150% of rate peak
current).

.,
,

i The voltage waveshape on the oscillogram increased about 10 percent on a
i continuous basis after a short circuit was applied. EC explained the

occurrence as a change in crest factor due to redistribution of harmonics in
ii the pulse-width modulated wave of the inverter output and that all of the

| specified requirement were still met. The SWEC e.;uipment specialist will be
; asked to review this data for his concurrence..

i

1

In addition to the test itself, the isolation transformer arrived at EC in a
:

; slightly damaged state. Two capacitors from the A2 printed circuit board
had fallen off and paint on the inside front cover had scratched off.
Apparently the A2 board was mounted too high and resulted in interference
with the front cover. PCP said a fix was being investigated.

J
l

! JL: CAM
i

!

&

I
!

P

I
:
1
1

f

I
i

j

4

:
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TEST PF.0CEE CEE.

.
*

Test F; a. *0 load at the output of the regulating transforcer..

b. Ne additional load on the bus,

c. Apply a short circuit to the output of the regulating transf er c r.

d. Observe the ou:put of the inverter during the application of
'

the shcrt.

Tes: *: a. Apply 5 kW load, resistive, :c the output of the regulating

transformer.

b. No additional load on the bus. .

t

c. Apply a short circuit to the output of the regulating transferrer.

d. Observe the output of the inverter during th applica: ion of the

short.'

Test 13 a. Apply 5 kW load, rsistive, to the output of the regulating1

transformer.
i

1

b. Load the bus with an additional 20 kW, resistive, load,
;

c. Apply a short circuit to the output of the regulating transformer.

d. Obse rve the output of the inverter during the application of the'

short.

Test d4 a. Remove the load from the output of the regulating transfor er.

b. Load the bus with 20 kW, resistive, load.
. .

c. Apply a short circuit to the output of the. regulating transformer.

d. Observe the output of the inverter during the application of'the

short.
<

4

(

;

l.

i*

4-12179-876 )
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*:0!E: During the above tests, an escilloscope shall be cennected to the
:

cutput of the inverter. ne secpe saall be equipped with a carera

to photograph the.trar.sients produced during the application of

the short circuit to the output of the regulating transformer.
.

The oscilloscope shall not be triggered internally but rater from

an external source if only a few cycles are to be observed (1 to

10 cycles).

i

There is no need to cbserve the wave shape in detail; only peak

values arc of interest, a sweep speed of 200 Sec per CM would be
.

adequate. The above is a voltage measurement of the4

! inverter. output.

i
i
-

.

l The output current of the inverter should also be monitored using
1

I a shunt or an inductive pickup probe and again a sweep speed of
,

'

t4

a
'

} 200 Sec per CM would - be ' adequate.
'

4

'
.
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PERFORMANCE SPECIFICATION FOR DC TO AC STATIC INVERTER*
'

.

:
ELGAR MODEI, NO. INV 253-1-101

Elgar Model No. INV 253-1-101, Solid State DC to AC Static Inverter was
designed for a Nuclear Safety Related Class 1E application.

1. A. DC Input Power Requirements: 105 to 140 VDC, 300 amperes maxi-*

mum. -

B. Bypass Input Power: 120 VAC,1 phase, 2 wire, 60Hz, 208 amperes.

C. Auxilliary Input Power 120 VAC, I phase, 60Hz, for space heater
only - 88 watt rating at 120 VAC.

2. Output Power Rating: 25KVA continuous (208 amperes)

~

3. Output Power Configuration: 120 VAC,1 phase, 2 wire, 60Hz

4. Output Characteristics:

A. Static Voltage Regulation: 12%
B. Dynamic Voltage Regulation:,

1) 15% maximum peak-to-peak output voltago deviation for a 100%
resistive step load change.

2) 10% maximum peak-to-peak output voltage deviation for a 50%
resistive step load change.

Note: Recovery to the regulation band limits will occur within three
cyclos after initiation of (1) or (2) above.

C. Output Frequency Stability: 60Hz i .01% (free running frequency non-
sync operation)

D. Total IIarmonic Distortion: 5% maximum .

E. Load Power Factor Range: 0.7 lagging to unity

F. Overload Rating: 125% for 2 hours
150% for 1 minute -

G. Short Circuit Protection: Electronic Current Limiting abovo 150% of
unit output rating.

5. Efficiency: Efficiency figuros are based on resistivo loads and apply for
135 VDC or 105 VDC inputs.

~

% Inad Effletoney M<

.

25 70.
'

50 84

75 86

100 86
.

s'
- _ - . _ _ _ _ . _ . . _ . _ _ . _ _ _ _ _ . _ _ _ . _ _ _ _ _ _ -
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', continued . . .

*
.

6. Front Panel Controls:

A. DC Input Circuit Breaker

B. DC Precharge Pushbutton '

C. Inverter Output Circuit Breaker

D. Output AC Ammeter / Voltmeter Phase Selector Switch * *

E. Break-Before-Make three position output transfer switch " Inverter-
Off-Bypas s"

F. Synchronization Enable Pushbutton Switch

7. Metering:

A. DC Input Voltmeter (0-200 VDC)
,

B. DC Input Ammeter (0-400 ADC)

C. AC Output Voltmeter (0-150 VAC)

D. AC Output Ammeter (0-300 AAC)

E. Output Frequency Meter (57-63Hz)

F. AC Bypass Input Voltmoter (0-150VAC)

G. AC Bypass Input Ammoter (0-300 AAC)

8. Front Panel " LED" Indicators

A. Reverse Polarity

B. Overload

C. DC Fuso Open

D. AC Output Iligh

E. AC Output Low

F. Input DC Iow

G. Tan Failure

H. Output Dreaker Tripped

I. Loca of Sync

J. . Transfer Switch Not On Normal Soutco

K. Bypass - Trancfor Switch Position

L. Off - Transfor Switch Position

M. Inverter - Transfer Switch Position
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9. Remote Alarm Contact Closure (Opens for Alarm)

This is a summary alann that is activated by the following conditions.

A. Output or Input Breaker Tripped

B. Overload

C. Output Voltage Low

D. Output Voltage High

E. Input DC Voltage Low

F. Fan Failure
,

G. Ioss of Sync

H. Transfer Switch Not On Normal Source
.

10. Physical Size and Weight: Refer to Elgar Drawing No. 643-201-7X
entitled, " Installation Drawing Inverter 253-1-101"

11. Operating Temperature Range: 10 C to 50 C at 50% Relative Humidity
e

i 12. Cooling: Forced Air - 2000 SCFM Top Discharge
.

D

i

6

-

, (A02
-

'
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Bypass Input
120V,15, 60Hz y .

H :t:r Input
,

120V,1 g, 60H: : | Heater |
'

.

Off B s( ypas+ DC Input n n Ioad Power
105 - 140 VDC # ^ " "'Inverter Inv. 120 VAC ,1 #, 60I=

*

m

!

i

.

1

.

.

| INV 253-1-101 Ono Line Diagram
,

i *
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2, power conversten procucts inc.

: 5f%,
eg
I

Date: Septenber 21, 1982 P. O. Nunber: 2121.500-608

Stone & Webster Engineering Corp. Factory Nesber: 20489
245 Susmer St reet
Boston, Massachusetts 02107 Station: Millstone Nuclear

Power Station - Unit 3

Attn: Lead Electrical Engineer

The following Test Report is being sent for approval:>

Copies Repro Number and Description Spec. Par.

1 Maxunun Credible Voltage Test (3 pages)

Please review and approve these documents by November 2, 1982 --
.

manufacturing will proceed in anticipation of your approval. Please note
these drawings are controlled and will be reissued if revised.

If you have any questions, please do not hesitate to call.

Very truly yours ,

t'?WE R 'ONVERSION PRODUCTS , INC.

f j' ,&n& W-7! M
u- -

La rence 0. Lut -
Manager, ?redu:: Design

i
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TEST EEPORT

MAXIMUM CREDI.5LE VOLTAGE TEST

for

NORTHEAST UTILITIES SERVICE CO'TANY-

MILLSTONE TdCLEAR PCWZR STATI0'; - !! NIT 3

J.O. 50. 12179

I. INTRODt:CTION.,

The Ma :inen Credible Voltcze Test is perforned on an AC Line
Regulator, Model RTF-120-120-5, hereafter referred to as the
specimen, in order to denonstrate compliance ttith Stone &
Webster specification 2421.500-603 regarding this requirement.

-

II. TEST DESCRIPTION

Uith the specimen delivering full rated load at nominal
input voltage and frequency. A fault voltage of 505 VAC is
applied to the output terminals. The specimen isolates this
fault from the input circuit bis fast-acting fuses. The test
data that follows demonstrates successful isolation of this
fault.

.
i

1

+

4

7, ,

Prepared by 9 A '# Ddte /52// 2
Lawrence G. Lut:
Manager of Product Enginerring

.
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RSl RS2

^1 (CH2) A (CH3)

3. TEST EQUIP}fEST

CTl = Current Transformer, PCP git'279. Nound for 12 Multiplier.
CT2 = Current Transformer, PCP @IN2'.'), Mound for X?. Multiolier.

RSl&2 = 'Icter Shunt, 5A, 3C-N
T3 = Potential Transformer, Radio = 3000:115
T1,2 = Sunply Transferner (Fre". U:llity)

\

C. II;STR'IMENTATIO'*

1333->"". c lvanm e:ersHone:.well Model #1353 Visicorder, 3:'? 6T':3156 1:5 a

W :h Sc: tin ~s as follows: Tirelin = .G1 Fe:.
Record Soee.. = 20 I.'se:.
Voltage Set:in:;s = Channel 1 * .1"/D'V = Vin

= . W| ' n IV = I L:-, ''

3 = .03'!!DIV = Iru:
!. = .05V/DI*/ = Veu:

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



.~e
-. .

. .

.
. .

.

.
-

.

IV. TEST RESULTS

Upon application of the fault energy, the input current inercased
to approxinately 1030 amperes for less than one-tenth of one
cycle, af ter which the fuses F1 & F2 cleared the fault.

The eauipment is not damaged in any way; ho.eever, the following
components f ailed: triacs CR2,,, op-amp ICl. voltage regulator
VRl.

Copics of the recorder plot have been forwardel to Stone &
b'ebster .:nder separate cover.

V. CONCLUSION

The speciraen successfully withstood cpplication of the post-
ulated credible voltage; houever, the input current exceeded4

the specified value. Stone & E'ebster is to evaluate the ef f ect '

of this current and advise PCP of its impact.

|

l

,

I

$

A

8
4



.

.

| Millstone Nuclear Power Station, Unit No. 3l :
j Open Items
i

| Power Systems Branch (Electrical)
|

PSB29 (219)
THE USE OF INTERRUPTING DEVICES ACTUATED BY
FAULT CURRENT AS AN ISOLATION DEVICE (8.3.3.3.12)

Section 1.8 of the FSAR indicates exception to position Cl of Regulatory Guide
1.75 by stating that interrupting devices actuated by fault current are isolation
devices when justified by test or analysis. Identification of Non-Class IE
circuits isolated by interrupting devices actuated by fault current and the
justification by test or analysis will be pursued with the applicant and the results
of the staff review will be reported in a supplement to this report.
Response:

- ,

3-'"h mabon pre:;u /e / udn RC i.75 laA- |c t. & // /in

'5 O'k aoploccl/e /o CXcpler 7. C - umxCcn/,o nt

d
0- oc of /ge po v, /ro m of SS i.75 in

'

lJC AP tt 918.CAc~p/o r 1. O ii prou,cfecl |n

[500 N b /e f. T // - / p/<// fC M.v!5e CI |o
*

de/c de te kr v c e- b Sc c.b o n. & 3. /. V St |$is

eop /a4 9 s. de- . Cnmpkn ee. o f 7%, p.de /o

chap /ar Yc Sunel mre.fu'-amen >ts- is

f39 /? X4/e i. T - / p a q e. 30,
e

. |

4

.

,



- - . . _ _ - _ _ _ _

.

.

.

.

~

- Millstone Nuclear Power Station, Unit No. 3
,

Open items

Power Systems Branch (Electrical)

PSB30 (220) SEPARATION OF CABLES AT ENTRY, EXIT & CROSSING
OF R ACEWAYS (8.3.3.3.14)

In Section 1.8 of amendment 3 of the FSAR, the applicant has indicated with
respect to clarification of the guidelines of Regulatory Guide 1.75, that
separation at cable entry / exit from cable trays is equivalent to perpendicular
cable tray crossing. Further clarification of the separation will be pursued with,

the applicant and the results will be reported in a supplement to this report.

Response:
.

Refer to revised section 1.8, R. G.1.75 and new Figure 8.3-8.

i

4

-
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NNPS-3 rSAR , *., ,.

TABli 1.8-1 (Cont)

R.C. ISAR Section
No title Degree _of_C.ompliance Reference

t

1.75* Physical independence of Comply, with the following exceptions and 7.1 1.18
Elrctric Systems c la ri f ica t ions: 8.3.1.4 1.19

(Rev. 2 September 1978) 1. Ceneral [ Clarification 1 1.21
$.

for sepa ration purposes, location or cable 1.23
entry / exit from cable tray is considered to 1.24
be equivalent to perpendicular cable tray 1.25
c ro s s i ng s . Refer to rigure 8.338. 70.26 %

*

Ventilated tray covers are considered 1.28
equivalent to solid tray covers. 1.29

2. Pos i t i on_C J 1.31

1he power circuits for the rion-Class IE pres- 1.33hh[-surizer heaters, control rod drive mechanism 1.34 y
,

cooling fans, and containment air recirculation 1.35 m
fans connected to Class 1E power sources are 1.36
provided with two sepa rate Class 1r breakers 1.37
connected in series, in addition, the inter- 1.38
connect ing cables ( i .e. , f rom power source to 1.39
load) are identified by the same color code as 1.40
the Class IE power source to which they a re 1.41
connected. 1.42

1.44hhhfPower circuits for other non-Class IE equipment
connected to Class 1E power sources are provided 1.45
with two separate Class 10 breakers or fuses 1.46 Shconnected in series, in addition, the intercon- 1.47 g
necting cables are identified by the same color 1.48 Ucode as the Class IE power source to which they 1,49
are connected (i.e., f rom power source to the 1.50
load or up to and including the second breaker). 1.51
Cable from the second breaker to the load are 1.52
routed in rigid conduit. 1.53 6

The controlled routing (i.e., continuatlon_or '' 4 1.55 mthe ci rcui t wi th the same color code <#-contin- 1.76 g
uation of the circuit in rigid conduit) ensures 1.57 Ithe physical and electrical independence of the 1.58
power ci rcuit beyond the Class IE isolation 1.59
device (i.e., ba ttery cha rg' isolation trans- 1.60
former, two series connected sterrupting ifevices 2.1
(ci rcui t breakers, ruses') or ci rcui t breakers 2.2
that trip on accident or loss or power signals), 2.3;g

0
|Coordination between the two series connected 2.5

Amendment 8 30 or 58 May 1984
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.' Millstone Nuclear Power Station, Unit No. 3;

j Open Items

Power Systems Branch (Electrical)

! PSB31 (221) 430.36 COORDINATION OF BREAKERS (8.3.3.3.15)
|

|- In Section 1.8 of amendment 3 to the FSAR the applicant, with respect to
| compliance with position Cl of Regulatory Guide 1.75, indicated that
I coordination is not required between two series connected breakers used as
| isolation devices. The staff agrees that coordination is not required between the
l two series connected breakers. However, coordination is required between each
' of the breakers and their main supply breaker. Surveillance and testability of

the breakers and their coordination will be pursued with the applicant and the
results of the staff evaluation will be reported in a supplement to this report.

Response:

Refer to the revised response to question no. 430.36.

.

|

!

l

{

!
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MNPS-3 FSAR
.

.

NRC Letter: May 3, 1983 1.9
,

.

Question No. Q430.36 (SRP Sections 8.3.1 and 8.3.2) 1.12

In Section 1.8 of the FSAR, you take exception to position C1 of 1.13
Regulatory Guide 1.75. Interrupting devices, actuated only by fault 1.15
current, are used as isolation devices. It is the staff position 1.16
that nonessential circuits (powered from Class 1E buses) be either
disconnected by an accident signal or connected to the class 1E bus
through two series connected and coordinated interrupting devices 1.17
actuated by fault current. Identify and describe each non-Class 1E 1.18
or nonessential circuit that is to be isolated from Class 1E circuits
by an interrupting device actuated only by fault current and that is
in noncompliance with the above staff position. In order to justify 1.20
noncompliance with the staff position, provide the test or analysis
that demonstrates that each non-Class 1E circuit identified will not
cause unacceptable influence on Class 1E circuits.

Response: 1.21'

Non-Class 1E (nonessential) circuits connected to Class 1E buses are 1.22
disconnected by an accident signal and/or loss of power, or connected
through two series connected Class 1E interrupting devices. Each of 1.23
the series connected interrupting devices has the capability to
interrupt a fault prior to degrading the Class 1E bus. Tripping 1.25
coordination between the two series connected interrupting devices is
not required; tripping coordination with main supply breaker is 1.26
provided. The Class 1E int,aLrupting devices will be tested and 1.27 ED27 3/
calibrated periodically to Usure that proper coordination with main 1.)18
breaker is maintained. Refer ^ to revised FSAR Table 1.8-1. 1.29

Revision 1 Q430.36-1 May 1984
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HNPS-3 ISAR *, *e', ,

*

1 ABt E 1. 3-1 (Cont )

R.G. ISAR Section
' Po iltle Degree _of_ Compt (anco References

1.758 Physical Independence of Comply, with the rollowing exceptions and T.1 1.18
riectric Systems c l a ri f i ca t inns: 8.3.1.4 1.19

(Rev. 2, Septem6er 19 T8) 1. Gene ra l (Clarification 1 1.21

for separa tion purposes, location or cable 1.23
entry / exit from cable tray is considered to 1.24
be equivalent to perpendicular cable tray 1.25
crossings. Refer to rigure 8.3p6. 70 26 %
Ventilated tray covers are considered 1.28
equivalent to solid tray covers. 1.29

2. Position C,J 1.31

The power circuits for the non-Class IE pres- 1. 33|fHE-3surizer heaters, control rod drive mechanism 1.34
. cooling fans, and containment air recirculation 1.35

f ans connectest to Class IE power sources are 1.36
provided with two separate Class IE hreakers 1.37
connected in series, in addition, the i n te r- 1.38
connecting cables (i.e., f rom power source to 1.39
load) are identified by the same color code as 1.40
the Class 10 power source to which they are 1,41
connected. 1.42

Power circuits for other non-Class IE eqtsipment 1.44hhM4Sconnected to Class 1r power sources are provided 1.45
with two separate Class IE breakers or fuses 1.46
connected in serins. In addition, the intercon- 1.47
necting cables are identified by the same color 1.48
code as the Class IE power source to which they 1.49
a re connected ( i .e. , f rom power source to the 1.50
load or up to and including the second breaker). 1.51
Cable from the second breaker to the load are 1.52
routed in rigid conduit. 1.53

The controlled' routing (i.e., continuat on_or '

l.5$
the circuit with the same color code antin- 1.76
untion or the circuit in rigid conduit) ensures 1,57 -

gh'the physical and electrical Independence or the 1.58
power circuit beyond the Class IE isolation 1.59
device ( i .e. , battery cha rSer, isol9 tion trans- 1.60
former, two series conneuced interrupting devices 2.1
(circuit breakers, fuses) or circuit breakors 2.2
that trip on accident or loss or power signals , 2.3;g |
Coordination between the two series connected 2.5 | g

Amendment 8 30 of 58 May 1984

.
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MNPS-3 FSAR *
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TABLE 1.8-1 (Cont)

R.G. FSAR Section ^f
No. Iltle Deg ree of Comp.1 [ance Re fe rence -

hgYClass 1E breakers is not required. Coo rd i na t i on 2.6
hetween the two series connected Class 1E 2.1
breakers and the Class %1E main supply breaker 2. 8\s f
i s provided. 2.9

A
2.1)Q

3. Posildon C.4 [Cla ri fica _Llon) 2.13

Associated circuits are identified by the same 2.15
color code as the Class 1E circuit with which 2.16
they a re associa ted. This color code exists up 2.18
to and including an isolation device, except 2.19 ,

as discussed under Position C.1. 2.20 5g

ffAssociated ci rcuits meet all other requirements 2.22
of Class IE circuits up to and including the 2.23
isolation device. 2.24 |

4. Pos i1[on_C 6_LCla ri fica t ion) 2.26c

Ana lyses of potentia l haza rds in Section 5.1.1.1 2.28
of IEEE-384 are accomplished as follows: 2.29

1) The high pressure piping and missile analyses 2.32
are described in FSAR Sections 3.6 and 3.5 2.33
respectively. 2.34

2) The fire protection analyses are outlined 2.31
in FSAR Section 9.5.1. and the fire Protection 2.38
Evaluation Report. 2.39

3) Cable that is not flame reta rdant is encle. sed 2.41
in a dedicated raceway for the entire length 2.42
of the run, 2.41

4) The building design for flooding is described 2.45
in FSAR Section 3.4. 2.46

5. Position C l_LSection_!! 6 of IEEE-184) 2.48o

Minimum separation between Class IE and non- 2.50
Class 1E circuits are as specified in Sections 2.51
5.1. 3, 5.1. 4, o r 5.6.2 of IEEE-384, except as 2.52
discussed under Position C.16. 2.53

Where plant a rrangement in the control room, 2.55
instrument rack room, or cable spreading room 2.56
precludes the minimum vertical sepa ra t i on, but 2.5T

Amendment 8 31 of 58 May 1984
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. Millstone Nuclear Power Station, Unit No. 3

Open Items

Power Systems Branch (Electrical)

PSB32 (222) DESIGN CRITERIA OF ASSOCIATED CIRCUlT FROM THE I
ISOLATION DEVICE TO LOAD (f.3.3.3.16)

8
In Section 1.8 of amendment 3 to the FSAR the applicant, with respect to
compliance with position Cl of Regulatory Guide 1.75, has stated that Non-Class
1E equipment connected to Class IE power supplies are (1) identified with the
same color code from the source to the load as the Class IE power source to
which they are connected, (2) are connected to the power source through two
separate series Class IE breakers or fuses, and (3) are routed in rigid steel
conduit except for selected loads.

Additional design criteria or clarification of the above criteria will be pursued
with the applicant such as-physical and electrical independence of associated
circuits irrespective of the isolation device. The resolution of the staff review
will be reported in a supplement to this report.

Response:

Refer to revised FSAR section 1.8, R. G.1.75.

<

|

|
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HNPS-3 ISAR * '

T ABI E 1.8-1 (Cont)

R.C. ISAR Section
No title Deg ree_ o f _ Comp.l i a nco References

1.75* Physical Independence of Comply, with the following exceptions and 7.1 1.18
flectric Systems clarifications: 8.3.1.4 1.19

(Rev. 2, September 1978) 1. Gene ra l [C_l a_ r i f i ca.t l on ) 1.21

for sepa ra tion pur poses, location of cable 1.23
entry / exit from cable tray is considered to 1.24
be equivalent to perpendicular cable tray 1.25
c ro s s i ng s . Refer to figure 8.3 8. g . 26

Ventilated tray covers are considered 1.28
equivalent to solid tray covers. 1.29

2. Position C 1 1.31

The power circuits for the non-Class IE pres- 1.33|fpbl
surizer heaters, control rod drive mechanism

1.34 (59cooling fans, and containment air recirculation 1.35 fy
f ans connected to Class IE power sources are 1.36
provided with two separate Class IE breakers 1.31
connected in series, in addition, the inter- 1.38
connecting cables (i.e., f rom power source to 1,39
load) are identified by the same color code as 1.40
the Class 1E power source to which they are 1.41
connected. 1.42

Power circuits for other non-Class 1E equipment 1.44( !
connected to Class IE power sources are provided 1.45

#5$g,with two separate Class IE breakers or fuses 1.46
connected in series. In addition, the i n te rcon- 1.41
necting cables are identified by the same color 1.48
code as the Class IE power source to which they 1,49
are connected (i.e., f rom power source to the 1.50
load or up to and including the second breaker). 1.51
Cable from the second breaker to the load are 1.52
routed in rigid condult. 1.53

the ci rcuit wi th the same color code #,on_of
'

The controlled routing (i.e., continuatj 1.55
tontin- 1.76

untion of the circuit in rigid conduit) ensures 1.57
the physical and electrical independence of the 1.58 I h'6power circuit beyond the Class 1E isolation 1.59
device ( i .e. , ba t te ry cha rger, isolation trans- 1.60 a-
former, two series connected interrupting devices 2.1

(ci rcui t breakers, fusos') or ci rcui t breakers ), 2.3;g )|
2.2

that trip on accident or loss of power signals
A

| 3d
Coordination between the two series connected 2.5

Amendment 8 30 af 58 May 1984

.
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*- Millstone Nucle'ar Power Station, Unit No. 3

- Open Items

Power Systems Branch (Electrical)
' /

PSB33 (223) 430.48- COMPLIANCE WITH THE' GUIDELINES OF 0737 (8.3.3.4)

Two TMIitems related to GDC 17 are idedtified in NUREG-0737. These items
are ll.E.3.1;, " Emergency Power Supply for Pressurizer Heaters," and II.G.1,
" Emergency Power for' Pressurizer Equipment." The background, the NUREG, ,

position, and clarification of the positions are included in the NUREG report.
,- -.,

.

The applicant was requested to describe how the Millstone design complies with1

'

'each of these TMI itemsf In response the applicant by amendment 3 to the FSAR
described cornpliance %th the positions associated with each of these items but
did not address compliance with the clarifications. Additional documentation as
to compliance with the clarifications will be pursued with the applicant and the
results will be reported in a supplement to this report.

.

, Rey;,onse:
,

rkefer to the revised response to question no. 430.48.
--, ,
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Question No. Q430.48 (SRP Sections 8.3.1 and 8.3.2) 1.11

Describe how the Millstone design complies with the guidelines of 1.12
NUREG-0737, Items II.E.3.1 and II.G.1, and justify areas of 1.131

noncompliance.

Response: 1.14
.

These positions are clarified below 1.15

II.E.3.1 Emergency Power Supply for Pressurizer Heaters 1.16

Position (1) 1.17

One bank of pressurizer backup heaters (PBH) is required to maintain 1.18
natural circulation at hot standby (Section 5.4.10~3.6). One bank of 1.20
PBHs is normally connected to each safety-related train.

|

Position (2 and 3) 1.22

One bank of PBHs is required within 60 minutes to maintain \ natural 1.23
i circulation at hot standby (Section 5.4.10.3.6). Upon loss of power, 1.25

each emergency generator load sequencer permits manual loading of a
PBH, after 40 seconds, onto its respective emergency generator 1.27
(Table 8.3-?). -

,

Position (4) 1.29

PBH connections to the safety-related trains meet the requirements of 1.30
Regulatory Guides 1.63 and 1.75 as discussed in the response to NRC 1.32
Question 430.55.

Clarification (1) 1.35 '

*

One bank of PBMs is nornally connected to one Class IE safety-related 1.36
train. A second bank of PBHs is normally connected to the other 1.38
Class /hp safety-related train. y

: Clarification (2) 1.40 fy6 33
~

One bank of PBHs ir* required to maintain natural circulation at hot 1.41
' standby (Section 5.4.10.3.6). One bank of PBHs is normally connected 1.43

to each safety-related train.

Clarification (3) 1.45

Each emergency generator has the capacity to provide power to one 1.46
bank of PBHs concurrently with the loads required for a 1.473
loss-of-coolant accident (Table 8.3-1).

.

Revision 1 Q430.48-1 May 1984
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s,

Clarification (4) 1.50 )
r . ,

tipo(loss of power (offsite), each emergency generator load sequencer 1.51 l
permits manual loading of a PBH, after 40 seconds,. onto its 1.52
respective emergency generator (Table 8.3-1).

,

-Clarification (SA and C) 1.55
4 y

.,

pach emergency generator has the capacity to provide power to one 1.567
bank of PBHs concurrently with the loads required for any accident. 1.57,

Upon loss of power (offsite), each emergency generator load sequencer 1.59
permits manual loading of a PBH, after 40 seconds, onto its 1.60
respective emergency generator. (Refer to Table 8.3-1) 2.1

Clarification (6) 2.3

PBH connections to the safety-related trains meet the requirements of 2.4
, regulatory Guides 1.63 and 1.75 and' discussed in the response to NRC. 2.5 Y

, . N 33*

Question 430.55.

Clarification (5B and 7) 2.8

one bank of PBHs is normally connected to each Class IE 2.9
safety-related train. The PB,H connections, to the safety-related 2.10'

trains meet the requirements "' Regulatory Guide 1.75 (as discussed
in the response ~to NRC Questiot 430.55). The emergecny generator 2.13
load ~ permits manual' loading of the PBH, after 40 seconds,sequencer
onto its respective, emergency generator (Refer to FSAR. Table 8.3-1). 2.14

The use of a safety. injection actuation signal to shed the PBH from .a 2.16
safety-related train is not required. The reset of a safety 2.17
injection actuation signalsto permit operation of the PBH from a
safety-related train is not required. 2.18.

II.G.1 Emergency Power for Pressurizer Equipment 2.19

; Position (1) 2.20

There are two power operated relief valves (PORV). PORVs are powered 2.22
from redundant Class 1E trains.

.

Position (2) 2.23

There' are two PORV block valves. Each Ps gl, r,w , alve is powered 2.25,

| from.the opposite safety-related train from M ich its associated PORV
is powered.'

Position (3) 2.26
''The PORVs and the PORV blocN valves are Class 1E. ' 2.27

1 ,. .

|
|

n

I
'~ Revision'l Q430.48-2 . Hay 1984-
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Position (4) 2.29.

The pressurizer level indicators are powered from vital buses 2.30
(Figure 8.3-3). The vital bus system is discussed in 2.31 )
Section 8.3.1.1.2 and analyzed in Section 8.3.1.2.5.

Clarification (1) 2.35

There are two PORV block valves. The PORV block valves are powered 2.37
from redundant Class IE sources. This feature provides, to the 2.39
extent practical, the capability to close or open the PORV block
valves.

Clarification (2) 2.41

Each PORV block valve is powered from the opposite safety-related 2.42 #'S8 33
train from which its associated PORV is powered.

~

Clarification (3) 2.45

The PORVs and the PORV block valves are Class IE and are normally 2.46
connected to a safety-related train.

Clarification-(4) 2.49

Instrument air is not required for the Mil 1 stone 3 design. 2.50

.

.

.

.

.'
.

.

Revision 1 .Q430.48-3 May'1984
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i Millstone Nuclear Power Station, Unit No. 3

Open Items

Power Systems Branch (Electrical)
,

PSB34 (224) 430.46 PRIMARY AND BACKUP FAULT PROTECTION FOR
CONTAINMENT (8.3.3.6.1)

e

Section 8.3.1.1.4 (items 2 m and 4) of the FSAR indicaters that primary and
,

backup containment electrical penetration protection is provided only where the
. available fault-current exceeds tt.e current-carrying capabilities of penetration
conductors for loads connected to safety related buses that are not qualified to
the containment accident environment. This design for containment electrical
penetration protection does not meet the guidelines of position 1 of Regulatory

,

Guide 1.63. Position 1 requires: a) primary and backup protection where
maximum available fault-current exceeds the current-carrying capability of
penetration versus capability of the conductors and b) all conductors, that pass
through containment electric penetrations, must have primary and backup

"

protection versus only those that are connected to safety related buses and loads
that are not qualified to the containment accident environment.

In justification for this area of noncompliance with position 1 of Regulatory
guide 1.63, the applicant by amendment 3 to the FSAR stated:

"For Class IE containment circuits which are fully qualified for the containment-
*

environment (both accident and normal), the single failure is assumed to be a
failure of the circuit to survive the environmental for which it is qualified. For
this condition, a single protective device properly selected to protect the
penetration, fully satisfies the single failure criterion of IEEE 279-1971, and the
intent of IEEE Std. 317-1976 and Regulatory Guide 1.63, Revision 2."

The staff disagrees. The staff considers the event to be circuit failure and the-

'

single failure to be loss of the primary fault current protective device. This
item will be pursued with the applicant and the results will be reported in a
supplement to this report.

Response:
,

|. Refer to the revised response to question no. 430.46.
.

$

1
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NRC Letter: May 3, 1983

C *.
Question No. Q430.46 (SRP Sections 8.3.1 and 8.3.2)

In Section 8.3.1.1.4 (Items 2 and 4) of the FSAR, you indicate that
primary and backup containment electrical penetration protection is
provided only where the available f ault-current exceeds the current-
carrying capabilities of penetration onductors for loads connected
to safety related buses that are not qualified te the containment
accident environment. This design for containment electrical
penetration protection does not meet the guidelines of position 1 of
Regulatory Guide 1.63. Position 1 requires: a) primary and backup
protection where maximum available fault-current exceeds the current-
carrying capability of the penetration versus capability of the
conductors and b) all conductors, that pass through containment
electric penetrations, to have primary and backup protection versus
only those that are connected to safety related buses and loads that
are not qualified to the containment accident environment.

a. Provide justification for noncompliance with the guidelines of
Position 1 of Regulatory Guide 1.63.

b. Describe how the Hillstone design complies with each of the
guidelines of IEEE Standard 317-1976 as augmented by Regulatory
Guide 1.63 and provide justification for any deviations.

C c. Provide coordinated fault-current versus time curves for each
representative type cable that penetrates primary containment.
For each cable, the curves must show the relationship of the
fault carrying capability between the electric penetrations, the,

primary overcurrent protective device, and the backup overcurrent
protective device. .

d. Provide the test report with results that substantiates the
capability of the electrical penetration to withstand the total
range of time versus fault current without seal failure for worst
case environmental conditions.

,

Response:

Refer to Conax Corp. Report IPS-927, Design Qualification Report for
Electric Penetration Assemblies for Millstone Nuclear Power Plant
Unit 3, dated July 14, 1982 (Note 1). Field testing after-
installation is conducted in accordance with Section 7 of IEEE 317.

,For Class IE containment circuits which are fully qualified for the
containment environment (both accident and normal), the single
failure is assumed to be a failure of the circuit to survive the
environment for which it is qualified. For this condition, a single
protective device properly selected to protect the penetration, fully
satisfies the single failure criterion of IEEE 279-1971, and the
intent of IEEE Std. 317-1976 and Regulatory Guide 1.63, Revision 2.

Q430.46-1
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This position is documented in an NRC document entitled, " Position on
Protection of Containment Electrical Penetration Against Failures.,
Caused by Fault.and Overload Currents for SEP Plants".

While it is recognized- that some NRC positions generated for SEP
plants are not in all instances acceptable for new plants, the
position referenced is one which does not compromise safety and.
fully satisfies the intent of criteria, standards, and guides
applicable to Millstone Unit 3.

or the current carrying capability and the protection of the
containment electrical penetrations refer to:

1. Electrical Penetration Protection Power Circuits (Note 1)
2. Notes of telephone discussion, dated January 19, 1983,

between Mr. W. Federick (Conax Corp.) and Mr. K. Lum (SWEC)
(Note 1)

3. Conax Corp. Report IPS-701, Thermal Capability Curves for
Conax Electrical Penetration Assemblies and. Electric
Conductor Seal Assemblies, Rev. A dated July 16, 1981
(Not'e 1).

,.

~_ . ~

__}I
r a fault were to occur in a class IE MOV circuit under normal operation, the 'N

p ranch circuit protective device failed to clear the fault, and the penetration
's feedthru leaked; radiation would not be released to the public because of the8 subatmospheric containment design. ,

i

I
'

4 Faults on class lE MOV cir'cuits during normal operation are very unlikely be-g cause the entire class IE circuit (penetration, spIIce, cable, raceway and MOV) Mp) have been quali fled to operate in the accident environment. Also, the class lE
g MOV's are not operated (energized) during normal operation, except for special-

,1

4 survelliance requirements, and. their stroke times are in the order of 30 seconds.c

However, the licensee will commit tc a complete penetration leak test shouldN a fault occur on a class IE MOV circuit und,er normal operation,

d ACCIDENT CONDITION
,

f [e basis for not instaIIIng two breakers 'in series for_ class IE circuits as9 Implied by Regulatory ' Guide 1.63 position' t -is that primary protection is i
,

provided by the environmentally qualified circuit and backup protecti'on Is ;,provided by . the quallfled branch circuit protective device. The failure of |
the environmentally. quallfled circuit must not be considered consequential to
the accident (event) otherwise its redundant counterpart circuit would also - |

.i

be expected to fall 'resulting in a common mode ' failure of accident mitigating ;systems.
-

'

The availability'of Class lE circults to perform their Intended function has
been maximized by the above approach. For example _, the quench spray system is
required to mitigateJcontainment overpressurization and to eventually bring
the containment to subatmospheric pressure per the design basis.- If two branch
circuit protective devices 'were Installed in series. In ~ the MOV circuits; system -

.unavailabilityidue to Improper branch 'ci rcuit protective device operation
would be doubled.

1

f g y. -
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-- Millstone Nuclear Power Station, Unit No. 3

Open items

Power Systems Branch (Electrical)

' PSB35 (223) 430.47 COMPLIANCE OF PENETRATION PROTECTIVE DEVICES
TO CRITERIA OF IEEE 279 (8.3.3.6.2)

In Section 1.8 of the FSAR the applicant provided clarifications as to how the
guidelines of Regulatory Guide 1.63 are to be implemented in the Millstone
design for protection of containment electrical penetrations. The clarificatioris
state that overcurrent protective devices are not required to comply with
criteria listed in IEEE 279 (except Section 4.2) and need not be Class IE or
seismically qualified. Position 1 of Regulatory Guide 1.,63, on the otherhand,
states that overcurrent protective devices should conform to the criteria of IEEE
279. The proposed Millstone design does not meet the guidelines of position 1 of
Regulatory Guide 1.63.

Justification for not meeting testing and independence as well as other
requirements of IEEE 279 will be pursued with the applicant and the results of
the staff review will be reported in a supplement to this report.

Response:

Refer to the revised response to question no. 430.47.~

__ /
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NRC Letter: May 3, 1983,

Question No. Q430.47 (SRP Sections 8.3.1 and 8.3.2)

In Section 1.8 of the FSAR, you provided clarifications as to how the
guidelines of Regulatory Guide 1.63 are to be implemented in the
Millstone design for protection of containment electrical
penetrations. The clarifications state that overcurrent protective
devices are not required to comply with criteria listed in IEEE 279
(except Section 4.2) and need not be Class 1E or . seismically
qualified. Position 1 of Regulatory Guide 1.63, on the otherhand,
states that overcurrent protective devices should conform to the
criteria of IEEE 279. The proposed Millstone design does not meet
the guidelines of position 1 of Regulatory Guide 1.63. Provide
justification for noncompliance.

Response:

Electrical penetrations ' installed as part of the containment
structure may require the application of speciel considerations for
their protective and fault isolation devices. These special
considerations arise only where the potential exists for an, uncleared
fault at the interior position, to result in penetration seal failure
such that a breach of containment results.

In instances where this possibility exists, the criteria for the( protection requirements are based on the resulting site boundary
release levels. If the site boundary release limits are not exceeded
for the condition postulated, special protective device
qualifications such as.the ability to remain operable throughout and.
following a seismic event are not necessary.

Penetration seal failure occurring during normal operation,.' including
start up and shutdown, would not result in the site boundary release
limits being exceeded. Shutdown under seismic conditions and
coincident with seal failure also yields the same result since the
plant precludes LOCA occurrence as a result of a seismic event.

Acceptable ~ assurance that a penetration seal failure will not occur.
during an accident condition is provided by a ~ design - which
incorporates one or both of the features listed below:

Independent primary and backup protection schemes operating.

to independent isolation devices, or, .

. -A - single protective scheme .and isolating device in
conjunction with the- protected' circuit possessing full ~
accident environment-- qualification' for .those portions
(cables, splices, driven device, etc.) which are within .the
containment and electrically supplied by the penetration.

The use of redundant non-Class.1E protective devices for non-Class 1E - ad %s A ~ l
circuits is acceptable since the circuit protection and isolation

Q430.47-1
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devices are located outside of the containment, in a mild
environment. Failure of this protection during a seismic event..

(which could result in damage to the penetration assembly) is not of
consequence since, as stated above, the plant design precludes any
consequential DBA inside the containment as a result of SSE
conditions.

Overcurrent protection devices are not within the scope of IEEE 279
g as written. However, those principles deiteloped in IEEE 279 which
9 ensure a highly reliable design are used for guidance in the

protection system design. Refer to the response to NRC
Question 430.46 for further information on this topic.

5

Y
3 f--[ 1 penetration pretective devices will be subjected to periodic calibration

g nd testing.

N hq INDz r w =t g c tr@t' ao

Db The backup penetration protection devices for non-Class IE circuits need#

not be Class IE or seismically qualified. However, the majority of these1

i h devices are molded case circuit breakers and were purchased to the same
y requirements as the Class IE molded case circuit breakers. 'Also, these

backup devices are located in separate MCC type enclosures and do not
require control power to operate as they are self contained.

\ ( The DC control power for the reactor coolant pump motor primary and backup
'

breakers is derived from different station batteries.o
t.N

*$ Ihe above testing and iiidependence features in conjunction with satisfyingdT the single failure criteria meet the intent of IEEE-279-1971 relative to
$ *e penetration protection.
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TABLE 1.8-1 (Cont) *

i

R.G.
'

. . , . **
.

FSAR Section
Moi Title Degree or Compliance Re fe rence

1.75* Physical Independence of Comply, with the rollowing exceptf ors and 7.1
Electric Systems cla ri fica tions: 8.3.1.4

t

(Rev. 2, September 1978) 1. Gene ra l ( Cla ri fica t ion)
For sepa ration purposes, location of cable
en t ry/exi t from cable tray is considered to
be equivalent to perpendicular cable tray
crossings. Refer to Figure 8.3-8. |8
Ventilated tray covers are considered
equivalent to solid tray covers.

Short lengths or cable (less than 10 feet)
enclosed in a protective wrap of woven
silicon dinxide are considered to be pro-
tected from electrically induced problems
in adjacent cables to the same degree as
the same cabic in an enclosed raceway. IN56R t ) |

calale_. -haa tn cao ee Me.,;,;a. .TTran% , 8imanu i..
s_ cont inunntiv welded k ut s i s zed in low

energy, 120 V ac and 125 V dc nominal,
circuits and in low density applications

ta a ra * -a * TRh3A-
ade$tm4ei s cons ide ed 'da-"c=4ed ', inf st;f Qpro ~fe
Asumenum enterlocked a rmo r ca u . o -iiisee
in low energy, 120 V ac and 125 V de
nnainal, circuits and in low density
pplications is considered adequate ,

tertinn- -- --

2. Position C.1

The power circuits for the non-Class 1E pres- |8
surizer heaters, control rod drive mechanism
cooling fans, and containment air recirculation
rans connected to Class 1E power sources are
provided with two separate Class 1E breaknrs

*
connected in series, in addition, the i n te r-
connecting cables ( i .e., f rom power solarce to
load) are identified by the same color code as i

,

the Class IE power source to which they are '

connected,
j

Power cirruits for other non-Class IE equipment 0 |

connected to Class IE power sources are provided
with twn separate Class 1E breakers or fuses

Amendment 8 30 or 58 May 198t
1

.

.
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