Commonwealth Edison

One Firs' National Plaza. Chicago, lhinos
Address Reply 1o Post Office Box 767
Chicago, Illinois 60690

February 15, 1985

Mr. Harold R. Denton, Director
Office of Nuclear Reactor Regulation
U.S. Nuclear Regulatory Commission
washington, DC 20555

Subject: Braidwood and Byron Stations
Supplemental Response to Generic Letter
No. 83-28, "Required Actions Based on
Generic Implications of Salem ATWS Events"
NRC Docket Nos. 50-454/455 and 456/457

References (a): Generic Letter No. 83-28 D. G. Eisenhut
letter to All OLs and CPs dated July 8, 1983
(NL-83-0003)

(b): P. L. Barnes to H. R, Denton letter dated
November 5, 1983 (NL-83-0520)

(e): P. L. Barnes to H. R. Denton letter dated
February 29, 1984 (NL-B4-0254)

(d): P, L. Barnes to H. R, Denton letter dated
June 1, 1984

(e): G. L. Alexander to H. R. Denton letter dated
October 10, 1984

Dear Denton:

Reference (e) contained a commitment to respond to thirteen
genarlc questions regarding the shunt trip attachment modification
or the reactor trip breaks at Byron Station. Since the same
modification will be done at Braidwood, please find attached the
responses for both Braldwood and Byron Stations.
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Please address any questions that you or your staff may
have concerning our response to Generic Letter No. 83-28 to this
office.

Respectfully,

G e Alexandez

Nuclear Licensing Administrator

Attachment

US NRC, Docuement Control Desk
washington, DC 20555

L. N. Olshan - LBl
J. G. Keppler - RIII
RIII Inspectors - BY/BW




ATTACHMENT PART I

BRAIDWOOD STATION

Request for Drawings

"Provide the electrical schematic/elementary diagrams for the
reactor trip and bypass breakers showing the undervoltage and
shunt coil actuation circuits as well as breaker control (e.g.
closing) circuits, and circuits providing breaker status
information/alarms to the control room".

CECo. Response to Question No. 1

Attached for your review are two prints of the requested
electrical schematic diagrams. (Sargent & Lundy Drawings
6/20E-1-4030RD06 Rev. L, 6/20E-1-4030RD07 Rev. M, 6E-1-4030EF29
Rev. D and 6E-1-4030EF73 Rev. D).

2. Request for Class lE Power with Indication and Overvoltage
apa y

"Identify the power sources for the shunt trip coils. verify
that they are Class lE and that all components providing power
to the shunt trip cfrcuitry are Class 1E and that any faults
within non-Class 1E circuitry will not degrade the shunt trip
fungtign. Describi the ’nnunciationlindication provided in the
control room upon loss of power to the shunt trip circuits.
Also, describe the overvoltage protection and/or alarms provided
to prevent or alert the operator(s) to an overvoltage conditior
that could affect both the UV coil and the parallel shunt trip
actuation relay".

CECo. Response to Question No. 2

The power sources for Reactor Trip Breaker A (RTA) and Reactor
Trip Breaker B (RTB) shunt trip coils are 125 vdc Buses 111
(211) and 112 (212), respectively. These redundant Class 1E
power sources are electrically isolated and physically separated
so that any failure involving one source will not Jjeopardize the
other source. Each power supply to the shunt trip coil is made
up of Class lE components (distribution center, battery charger,
battery, cabling, etc.). Non-lE circuits are isolated from
Class 1E circuits as described in Appendix A (Reg. Guide 1.75)
;o t:: FSAR so that they will not degrade the shunt trip
unction,

Each Class 1E 125vdc system has its own independent
instrumentation and alarms as described in Section 8.3.2 of the
FSAR (cop{ of pages 8.3.24 and 8.3.25 are attached). The listed
instrumentation and alarms provide reliable supervision of the
condition of each d-c system.
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In addition, each Reactor Trip Breaker is provided with "Closed"
and "Tripped" breaker position lights located at Main Control
Panel 1PMO5J). These lights are powered from the same 125vdc
source (branch circuit) as used for closing and tripping each
Reactor Trip Breaker. The "Tripped" light indicates that the
breaker is open and dc control power is available. The "Closed"
light is connected so as to monitor/supervise the shunt trip
coil and a breaker "a" auxiliary contact. The "Closed" light
thus not only indicates that the breaker is closed, but also
indicates that dc control power is available to the shunt trip
coil and that there is circuit continuity via the shunt trip
coil.

The UV Coil and the parallel shunt trip actuation relay for each
Reactor Trip Breaker is powered from the 48vdc system which is
furnished by westinghouse as part of the solid state protection
system. These (Westinghouse specified) regulated 48vdc power
supplies are provided with voltage and current adjustments. The
overvoltage protection point is factory adjusted for 115% of
rated output voltage. A malfunction of the regulator circuit
will cause the overvoltage circuitry to operate (open) the 48vdc
power supply output breaker and thus remove ali loads including
the UV coil and parallel shunt trip actuation relay. This in
turn will trip the Reactor Trip breakers. In addition, opening
the power supply output breaker will actuate the "Solid State
Protection Cabinet General Warning” alarm in the main control
room. Westinghouse has qualified the components of the added
shunt trip circuitry to perform their intended function at 115%
of nominal voltage.

Request for Information on Added Relays

"verify that the relays added for the automatic shunt trip
function are within the capacity of their associated power
supplies and that the relay contacts are adequately sized to
accomplish the shunt trip function. If the added relays are

other than the Potter & Brumfield MDR series relays (P/N 2383A38
or P/N 955655) recommended by Westinghouse, provide a
description of the relays and their design specifications."

CECo. Response to Question No. 3

It has been verified that the relay contacts are adequately
sized for the shunt trip function and are within the capacity of
their assoclated power supplies. The added relays specified in
the generic design are the Potter and Brumfield MDR series
relays (P/N 2383A38 (125 VOC) or P/N 955655 (48 vDC)).
Engineering data for the selected Potter Brumfield MDR relays is
attached (Figure 2).
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Request for Test Procedure Proposed by WOG

State whether the test procedure/sequence used to independently
verify operability of the undervoltage and shunt trip devices in
response to an automatic reactor trip signal is identical to the
test procedure proposed by the WOG. Identify any differences
between the WOG test procedure and the test procedure to be used
and the test procedure to be used and provide the

rationale/ justification for these differences."

CECo. Response to Question 4:

Braidwood commitment 20-85-015 has been issued to confirm that
the procedure used to independently verify the operability of
the under voltage and shunt trip devices in response to an
automatic reactor trip signal will be essentially identical to
the test procedure proposed by WOG. The WOG procedure will be
used as a basis for the station procedure, and any deviations
will be due to site-specific design and/or installation
consideration.

Request for Class lE Shunt Trip Function

verify that the circuity used to implement the automatic shunt

trip function is Class lE (safet{ relatedg and that the
procurement, installation, operation, tes Ing, and maintenance

of this circuitry will be in accordance with the quality
assurance criteria set forth in Appendix B to 10 CFR Part 50".

CECo. Response to Question 5:

Circuitry used to implement the automatic shunt trip function is
Class l€. Since the modification is safety-related,
procurement, installation, operation, testing and maintenance
will be done in accordance with CECo. QA requirements which
satisfy Appendix B to 10 CFR Part 50.

Request for Seismic Qualification

wwerify that the shunt trip attachments and associated circuitry
are/will be seismically qualified (i.e., be demonstrated to be
operable during and after a seismic event) in accordance with
the provisions of Regulatory Guide 1.100, Revision 1 which
endorses IEEE Standard 344, and that all non-safety related
circuitry/components in physical proximity to or associated with
the automatic shunt trip function will not degrade this function
during or after a seismic event".
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CECo. Response to Question No. 6

WOG is working with Westinghouse to obtain seismic qualification
of the shunt trip attachment and the automatic shunt trip

panel. CECo. will review whether non-safety related
circuitry/components could degrade the automatic shunt trip
function.

Request for Environmental Qualification

"verify that the components used to accomplish the automatic
shunt trip function are designed for the environment where they
are located".

CECo. Response to Question 7

WOG is also working with Westinghouse to environmentally qualify
the shunt trip attachment and the automatic shunt trip panel.
The initial tests have been completed and a test report was
recently issued. After we review the report, we will be able to
respond to this question,

Request for Separation

he circult
Gsiﬁ°€$°3nﬁﬂﬁ199’3%i!iai§°tﬁ:t§g3n§r%¥ig°2t2:§:;:2t§ of the

redundant reactor trip breakers. If physical separation is not
maintained between these circuits, demonstrate that faults
within these circuits can not degrade both redundant Lialns.®”

CECo. Response to Question No. 8

The Reactor Trip switches used to manually initiate the shunt
trip attachments of the redundant reactor trip breakers are dual
section switches with metal barriers between redundant train
switch desks. where a six inch (") air gap is not maintained
between wiring for Train A and Train B, metal braid is used to
enclose wiring. Field cabling from different sections of the
panels are routed as ESF Div. 1 (Train A) and ESF Div. 2 (Train
B) and are physically separated in accordance with IEEE
Standards 279-1971, 317-1972 and 284-1974.

Request for Test Procedure of Control Board Manual Switches

"Verify that the operability of the control roor manual reactor
trip switch contacts and wiring will be adequately tested prior
to startup after each refueling outage. verify that the test
proced.re used will not involve installing jumpers, lifting
leads, or pulling fuses an. identify any deviations from the WOG
procedure. Permanently installed test connections (i.e., to
allow connection of a voltmeter) are acceptable,*
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CECo. Response to Question 9:

Based on the descript’'on of the testing features for the Solid
State Protection System (SSPS), there are two types of testers
the Semi-automatic Logic Tester and the Slave Relay Tester. The
Logic Tester uses pulse techniques to avoid tripping the reactor
trip breakers as it produces time-sequenced error output signals
to check for correctly sequenced responses. Based on the
preceding test, current continuity checks are performed through
the output relay coils such that the reactor trip output to the
undervoltage coils is checked without de-energizing the
undervoltage coils (ergo, no reactor trip). Given the monthly
surveillance by this test feature of the SSPS and preventative
maintenance checks of the manual Reactor Trip Switch (control
room) by the EM department every refueling outage, the concerns
regarding verification of reactor trip circuitry should be
adequately addressed. Braidwood commitment #20-85-013 is
tracking the development of the applicable procedure to test the
manual reactor trip switch each refueling outage.

Request for Bypass Breaker Testing

"Verify that each bypass breaker will be tested to demonstrate

ti ogerlbility giior to placing it into service for reactor
rip breaker testing”.

CECo. Response to Question 10:

Braidwood Station will test the reactor trip bypass breakers at
each refueling outage. The station agrees with WOG that the
failure of the reactor trip system during testing is unlikely
and bypass breaker testing on an increased frequency is not
required.

Request for Reactor Trip Breaker Operability Indication Test
Procedure

"verify that the test procedure used to determine reactor trip
breaker operability will also demonstrate proper operation of
the associate control room indication/annunciation",.

CECo. Response to Question 11:

Braidwood commitment 20-85-015 will ensure that this item is
addressed in the appropriate procedure.

Request for Response Time Testing

"verify that the response time of the automatic shunt trip
feature will be tested periodically and shown to be less than or
equal to that assumed in the FSAR analyses or that specified in
the technical specifications".
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CECo. Response to Question 12:

Test points have been added to the reactor trip circuitry which
will enable response time testing of the shunt trip attachment.
This testing may be added in the future to enhance maintenance
trending of the reactor trip breakers. However, proposed Tech.
Spec. surveillance requirements will adequately demonstrate the
response time of the reactor trip system.

13. Request for Technical Specification Changes

"Propose technical specification changes to require periodic
testing of the undervoltage and shunt trip functions and the
manual reactor trip switch contacts and wiring".

CECo. Response to Question 13:

Braidwood's Technical Specifications are currently in the
developmental stage. They are being based on the approved
version of Byron Unit 1 Technical Specifications. It is
anticipated that these will be submitted for NRC review and
approval in the second quarter of 1985.




ATTACHMENT PART II

BYRON STATION

l. Request for Drawings

"Provide the electrical schematic/elementary diagrams for the
reactor trip and bypass breakers showing the undervoltage and
shunt coil actuation circuits as well as breaker control (e.g.
closing) circuits, and circuits providing breaker status
information/alarms to the control room",

CECo. Response to Question No. 1

Attached for your review are two prints of the requested
electrical schematic diagrams. (Sargent & Lundy Orawings
6/20E-1-4030RD06 Rev. L, 6/20E~1-4030RD07 Rev., M, 6E-1-4030EF29
Rev. D and 6E-1-4030EF73 Rev. D).

2. Request for Class lE Power with Indication and Overvoltage
Lapability

"Identify the power sources for the shunt trip coils. verify
that they are Class 1lE and that all components providing power
to the shunt trip circuitry are Class 1E and that any faults
within non-Class 1E circuitry will not degrade the shunt trip
fun tg n. Rescrib! the ,nnunciation/indication provided in the
contr room upon loss of power to the shunt trip circuits,
Also, describe the overvoltage protection and/or alarms provided
to prevent or alert the operator(s) to an overvoltage condition

that could affect both the UV coil and the parallel shunt trip
actuation relay".

CECo. Response to Question No. 2

The power sources for Reactor Trip Breaker A (RTA) and Reactor
Trip Breaker B (RTB) shunt trip coils are 125 vdc Buses 111
(211) and 112 (212), respectively. These redundant Class 1
power sources are electrically isolated and physically separated
so that any failure involving one source will not Jeopardize the
other source. Each power supply to the shunt trip coil is made
up of Class 1E components (distributicn center battery charger,
battery, cabling, etc.). Non-lE circuits are isolctcd from
Class 1€ circuits as described in Appendix A (Reg. Guide 1.75)
:o t:z FSAR so that they will not degrade the shunt trip
unction,

Each Class 1E 125vdc system has its own independent

instrumentation and alarms as described in Section 8.3.2 of the

FSAR (cop{ of pages 8.3.24 and 8.3.25 are attached). The listea
a

instrumentation and alarms provide reliable supervision of the
condition of each d-c system,




In addition, each Reactor Trip Breaker is provided with "Closed"
and "Tripped" breaker position lights located at Main Control
Panel 1PM05). These lights are powered from the same 125vdc
source (branch circuit) as used for closing and tripping each
Reactor Trip Breaker. The "Tripped"” light indicates that the
breaker is open and dc control power is available. The "Closed"
light is connected so as to monitor/supervise the shunt trip
coil and a breaker "a" auxiliary contact. The "Closed" light
thus not only indicates that the breaker is closed, but also
indicates that dc control power is available to the shunt trip
coi{ and that there is circuit continuity via the shunt trip

co .

The UV Coil and the parallel shunt trip actuation relay for each
Reactor Trip Breaker is powered from the 48vdc system which is
furnished by Nestinghousc as part of the solid state protection
system. These (Westinghouse specified) regulated 48vdc power
supplies are provided with volta?e and current adjustments. The
overvoltage protection point is factory adjusted for 115% of
rated output voltage. A malfunction of the regulator circuit
will cause the overvoltage circuitry to operate (open) the 48vdc
power supply output breaker and thus remove all loads including
the UV coil and parallel shunt trip actuation relay. This in
turn will Lrip the Reactor Trip breakers. In addition, opening
the power supp!y output breaker will actuate the "Solid State
Protection Cabinet General Warning" alarm in the main control
room. Westinghouse has qualified the components of the added
shunt trip circuitry to perform their intended function at 115%
of nominal voltage.

Request for Information on Added Relays

"verify that the relays added for the automatic shunt trip
function are within the capacity of thelr associated power
supplies and that the relay contacts are adequately sized to
accomplish the shunt trip function. 1If the added relays are
other than the Potter & Brumfield MDR series relays (P/N 2383A38
or P/N 955655) recommended by Westinghouse, provide a
description of the relays and their design specifications."

CECo. Response to Question No. J3

It has been verified that the relay contacts are adequately
slzed for the shunt trip function and are within the capacity of
thelr assoclated power supplies. The added relays specified in
the generic design are the Potter and Brumfield MOR series
relays (P/N 2383A28 (125 vDC) or P/N 955655 (48 vDC)).
Englnoorln data for the selected Potter Brumfield MDR relays 1is
attached (Flgure 2).
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Request for Test Procedure Proposed by WOG

State whether the test procedure/sequence used to independently
verify operability of the undervoltage and shunt trip devices in
response to an ou{onatic reactor trip signal is identical to the
test procedure proposed by the WOG. Identify any differences
between the WOG test procedure and the test procedure to be used
and the test procedure to be used and provide the

rationale/ justification for these differences.”

CECo. Response to Question 4:

Byron Station has reviewed the proposed WOG procedure and
determined that the Station procedure will be the same in intent
as the WOG procedure. The procedure will be implemented
following the installation of the automatic shunt trip
modification and will be verified on a frequency required by the
Technical Specifications.

Request for Class lE Shunt Trip Function

verify that the circuity used to implement the automatic shunt
trip function is Class lE (safety related), and that the
procurement, installation, operation, testing, and maintenance
of this circuitry will be in accordance with the quality
assurance criteria set forth in Appendix B to 10 CFR Part 50".

Co. R n 0 Question 5:

Circultry used to implement the automatic shunt trip function 1s
Class lE. Since the modification is safety-related,
procurement, installation, operation, testing and maintenance
will be done in accordance with CECo. QA requirements which
satisfy Appendix B to 10 CFR Part 50.

R est for Seismic alification

'Vorif{ that the shunt trip attachments and associated circuitry
are/will be seismically qualified (i.e., be demonstrated to be
operable during and after a seismic event) in accordance with
the provisions of Regulatory Guide 1.100, Revision 1 which
endorses [EEE Standard 344, and that all non-safety related
circuitry/components in physical proximity to or assoclated with
the automatic shunt trip function will not degrade this function
during or after a seismic event",
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CECo. Response to Question No. 6

WOG is working with Westinghouse to obtain seismic qualification
of the shunt trip attachment and the automatic shunt trip

panel. CECo. will review whether non-safety related
circuitry/components could degrade the automatic shunt trip
function.

Request for Environmental Qualification

"Verify that the components used to accomplish the automatic
shunt trip function are designed for the environment where they
are located".

CECc. Response to Question 7

WOG is also working with wWestinghouse to environmentally qualify
the shunt trip attachment and the automatic shunt trip panel.
The initial tests have been completed and a test report was
recently issued. After we review the report, we will be able to
respond to this guestion.

Request for Separation

"Describe the physi eparation provided between the circuits
usoa 0 manuulqyy!nitiaiopthe shung trip attachments of the

redundant reactor trip breakers. 1If physical separation is not
maintained between these circuits, demonstrate tgnt faults
within these circuits can not degrade both redundant trains."

[+ . R nse to Question No. 8

The Reactor Trip switches used to manually initiate the shunt
trip attachments of the redundant reactor trip breakers are dual
section switches with metal barriers between redundant train
switch decks. Where a six inch (6") air gap is not maintained
between wiring for Train A and Train B, metal braid is used to
enclose wiring. Field rabling from different sections of the
panels are routed as ESF Div. 1 (Train A) and ESF Div. 2 (Train
B) and are physically separated in accordance with IEEE
Standards 279-1971, 317-1972 and 284-1974.

Request for Test Procedure of Control Board Manual Switches

"Verify that the operability of the control room manual roactor
trip switch contacts and wiring will be adequately tested prior
to startup arter each refueling outage. verify that the test
procedure used will not involve installing jumpers, lifting
leads, or pulling fuses and identify any deviations from the WOG
procedure. Permanently installed test connections (i.e., to
allow connection of a voltmeter) are acceptable."
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CECo. Response to Question 9:

Byron Station has found that the WOG procedure does not provide
for testing the reactor trip breakers via the control room
manual reactor trip switch contacts. A new procedure that will
be used by the Station will provide for verification of control
room annunciation for the manual trip. The new procedure will
use the test jacks installed with the breaker modification and
will not cycle the trip breakers. The procedure will be
performed once every 18 months.

10. Request for Bypass Breaker Testing

"verify that each bypass breaker will be tested to demonstrate
its operability prior to placing it into service for reactor
trip break testing”.

CECo. Response to Question 10:

Byron Station tests the reactor trip bypass breakers at each
refueling outage. The procedure to test the bypass breakers
currently requires and wiil continue to require jumpers as the
bypass breakers are not being modified. The Station agrees with
WOG that the failure of the reactor trip system during testing

: gg 1%:&&1%2 .bypass breaker testing on an increased frequency

) 0 Request for Reactor Trip Breaker OEerabilitz Indication Test
rocedure

"verify that the test procedure used to determine reactor trip
breaker operability will also demonstrate proper operation of
the associate control room indication/annunciation".

CECo. Response to Question 11:

Byron Station will include verification of associated control
room indicatlon/annunciation in the procedures that verify
reactor trip breaker operability.

12. Request for Response Time Testing

"verify that the response time of the automatic shunt trip
feature will be tested periodically and shown to be less than or
equal to that assumed in the FSAR analyses or that specified in
the technical specifications".
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CECo. Response to Question 12:

Byron Station currently tests the response time of the trip
breakers to an undervoltage trip in accordance with Technical
Specifications. The Station is in agreement with WOG that shunt
trip response time testing should be deferred until completion
of the life cycle testing of the reactor trip breakers.

13. Request for Technical Specification Changes

"Propose technical specification changes to require periodic
testing of the undervoltage and shunt trip functions and the
manual reactor trip switch contacts and wiring".

CECo. Response to Question 13:

Byron Station technical specifications already have a
requirement to independently verify operation of the
undervoltage and shunt trips of the reactor trip breakers once
every 18 months. No changes to the technical specifications are
currently required.

9765N




B/B~-F SAR AMENDMENT 38
MAY 1982

The primary sources of Class 1E d-c power system are the Lkattery
chargers. Every Lkattery charger is rated to supply its
associated d-c loads while fully recharging the battery, Each

battery charger is fed from a 480-Vac ESF switchgear bus of
the same division.

The 125-Vdc batteries are sized to carry the loads shown in Table
8.3-5 for the indicated time pcriods. During a loss-of-offsite
power accident, the diesel-generators will provide a-c power to
the associated Lkattery chargers and thereby reduce the drain on
the battery system.

The batteries are located in sefparate rooms. The rooms are
described in the Eyron/Eraidwood Fire Protection Report,
Subsection 2.3.5 (Reference 1). The ventilation requirements for
these Lattery rooms are satisfied as follows:

a. To purge the room of hydrogen gas liberated from the
tattery, €ach room ventilation system limits the
hydrogen concentration to less than 2% of the total
vclume of the rvom.

b. Filtered air i1s provided to maintain each battery
area at an annual average temperature cof
approximately 77° F with a minimum temperature of
65° F. The battery is sized to provide adequate
capacity at 77° F plus sufficient margin to allow for
the exgected temperature variations.

The 125-Vdc batteries, racks, chargers, distribution panels, and
Lattery room ventilation equipment are classified as Safety
Catigory I and meet Byron/Bruidwood seismic requirements.

Eacl: 125-vdc system has its Own independent instrumentation:

a., d-c voltmeter at the MCB tO measur~ the voltage at
the 125-vdc distributicn center bus;

b. d-c voltmeter with a selector switch to measure the
d-c output voltage of the battery charger and the bus
voltage; '

¢. d-c ammeter to measure the d-c output current of the
tattery charger;

a. d-c amneter to measure the d-c current of the
Lattery;

e. power failure alarm relay which indicates a loss of
a-c power to the kattery charger (alarms at the main
control room) ;

8.3-24



X B/B-FSAR AMENDMENT 29
. FEBRUARY 1981

f. charger d-c output failure alarm relay (alarms at the
main contreol room) ;

g. charger low d-c voltage alarm relay (alarms at the
main contrel room) ;

h. charger high d-c voltage shutdown relay;

i. recording ground-detector voltmeter and alarm (alarms
at the main control room);

j. breaker trip alarms on the battery and battery
charger breakers and an alarm indicating that the bus

tie breaker is closed (alarms at the main control
room) ; and

k. 125-vdc bus undervoltage alarm relay (alarms at the
main control room).

The instrumentation (and the related alarms) provides reliable
supervision of the condition of the overall d-c system, but does
not (by itself) provide adequate information on the condition of
tihe bat.ery (a component). The condition of the battery is
Lestea lnitially as noted in Chapter 14.0 and periodically
monitored and tested as noted in Subsection 16.3/4.8. The time
schedule for perfcrming inspections, measurements, and tests is
established in accordance with the requirements of IEEE Standard
450-1975 (as modified by the proposed 1978 revision issved for
comments on November 7, 1977) and 308-1971.

The following protection is provided against overcharging:

*. A high-voltage shutdown relay opens the main supply
breaker to the charger when the d-c¢ output voltage of
the charger rises to approximately 15% over the
battery float voltage.

bE. A d-c voltmeter provides a visual check on battery
voltage.

‘The tie between buses 111 and 211 and the tie between buses 112
and 212 (d-c buses for Unit 1 and Unit 2) are each provided with
two ncrmally open, manually operated circuit breakers. The ties
are provided so that the nonredundant d-c buses of Unit 1 and
Unit 2 can be interconnected during maintenance of the batter
associatea with either buselll or 211 and bus 112 or 212. o
interlocks are provided since the interconnected buses are not
redundant. °However, administrative control will be provided
during operation of the tie breakers. Tie breaker closed

alarms are provided.

During normal operation, the batteries are kept fully charged by

the battery chargers. Periodically, the voltage is raised for
equalization of the charge on the individual battery cells.

; 8.3-25
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- ENGINEERING DATA

Designed and constructed 1o meet or exceed the Most NEorous
requirements. of military specifications, MDR series rotary re-

lays are usec in comtrol circuits. of nuclear reaciors, misslie ‘

ly!uﬂ':. gun fire apparatus anc computens... -

MDA relavs mumnmmmdm
MIL-R-18523 whicr incluces Mo rugged recuvements of MIL-STD-

167 for vidrator and MIL-S-80T for shock. The contacss will not chat-
ter when relays are subjected o NigN-mDact shock biows of 2000

f-1bs. Encdurance ratmgs are 100,000 cperatons for senes 141, 170,
and al lmching senes ang 500,000 for all others. MOR relays are
designed 1T opersie Over &It AMDeent Wwmpersture range of O"C
+685°C. MDF relays cesigned for cperstom over range ot 0°C 1o
+ 50°C are svailadie on special order. Plaase consult factory.

CONVENTIONAL NON-LATCTHING SERIES . ,
The basc construchon ¢f he conventonal MDR relay conssts of &
rotary scUADr MEeChansST with the COMAct Sections MOouMed I in-
sulatng rMgs o ©p. The actusior Mechansm emboces & S
gssemdly ON which two rsiay Cous are mounted The two coils are
connecled m senes Nsice the relay. When the cous are snergzec, &
rotor Wwms rough an arc of approximatety 30 cegrees, thersdy
operatng the Coract section through the extenson of the rotor shaft
The travei of e otor s confined ©© & 30 Cegree arT Detween he
SAtor faces and Me SWOp MNG. Twd SOrMGS returm the rotor 1o e SO
Mg when Me CoIS are de-energizedalls AISO ratums e CONMacs
© Mer normal posons. Thus, Me Conventonal NON-EICNNG SeNes
provide an “energzed” ancg “ge-energzed” posmOn.

FIGuRE Z

TO AMP .
I ROTARY HELAYS

LATCHING TWO-POSITION SERIES

Exceor for the laching festure, Mbﬂwwmm
Uiz he SAMe QeNeral CONSTUCION &5 CONMVeNhonal NoN-isichng:

relays. They have 'wo sets of wabmnMwuammm—

posmton cparstion. They operate s fOSOws:

When cotl 1-2 is energzed, comacts A-B, U-E, G-H ana K-L ciose:

The mdcator ine on he mrwftmmmmmmwan
not T asgnment

When coil 1- ZHummmunmwiu-mm
comacts B-C, E-F, H-J anc L-M ciose: The nacator ine anc he Iwo.
gots are signec.

The armature s heid Dy postive sDrng action i1 ts last energaec
pOSMON when DOTY COIS are ce-energzed. Cols must De energzec
azsmasly, NOU SITRIANGOUSY . .

- - S

AVAILABLE IN SMALL AND MEDIUM SIZES

MDR rotary reiays are cffersd in two basc s2es. smal and medum.
Eactt of these 5 svailadle m conventonal nonlathing anc laching:
two-pOSoN versons. The small non-latchng MOR & fumshed with
AC coits t© 12P0T and with DC coils 1 8POT. The smail laching
reisy with AC or DC coiis is equipped with contacts © 8POT. The
mecium non-latcning senes s provicec with AC or DC coils to
24P0T, while laichmg version features AC or DC coils with contacts
to. 16P0T. All comact arrangements are Form C (Dreax-before-
maks).

Ph 9sscss— LGVDC con Foe SIPS Pusarrs Crreciacy
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NOMW - LATTHING.

LATOHING.

LATOHING

TYPICAL CPERATE AND RELEASE TIMES -
AT NOMINAL COIL VOLTAGE AT +25°C
OPERATE TIME RELEASE TIME
TYPE IN MILLISECONDS IN MILLISECONDS
SMALL AC NON = LATCHING $w12 5o 18
SMALL OC NON = LATCHING 1S10 30 S 1S
SMALL AC LATCHING 6§12 NA
SMALL OC LATCHING 10016 NA
uE:'BIUM AC NON - LATCHING 612 620
MECIUM DC NCON =~ LATCHING 85 1o 50 1030
MEDIUM AC LATCHING 8wt N/ A
MEDIUM OC LATCHING Vo NA

""" COIL CHARACTERISTICS OF SMALL NCN = LATCHING MDR ROTARY RELAYS

oC con BREAKDOWMN
SERIES CONTACTS | COL VOLTAGE | COR CURRENT | RESISTANCE COW POWER | "u o +o pue
- 80 M for AC AMPERES OMMS WATTS™ A
MOR13T-1 4POT 115VAC oS L3N 65 1230
MOR131-2 4POT 443 VAC 0.048 1258 5.1 1880
MOA125-1 | 4POT 2z VOC 0382 78 10.0 1308
MOR137-3 | 4POT 125VDC 0.082 - 1520 103 2375
MCR134-1 - 8POT 115.VAC. 0.215 - -5 1230
MDR134-2, | 8POT 440 VAC 0.045 1255 51 1880
MDR126-1 - 8POT " 28 vOC 0382 76 10.0 1308
MDA128-8 8POoT 125 VCC 0.082 1520 103 37 . |
MOR163-1 12P0T 115 VAC 8230 62 6.9 1230
MOR163-Z 12P0T 440 VAC 0.co% 540 63 188¢
CACIL Watetee reedngy "
. 2
"COIL CHARACTARISTICS OF MEDIUM NCN~LATCHING MOR ROTARY RELAYS
DC Sl
SERIES. CONTACTS [ GO VOLTAGE | COL CURRENT | RESISTANCE con POWER '3::.‘,‘:2::
60 Mz tow AC AMPERES OrMS WATTS"
MOR170-1 18P0T 115 VAC. 0.620 . 84 170 1228 i
.| mMom1TO-2 " 18POT 440 VAC. o180 107 170 1880
MOR172-1 16POT . 28 VDC _ges7 4z - 187 1308
 MDR173-t 16POT 125 vCC o125 102¢ 180 7S
MCR141-1 [ 24POT 115 VAC 0.820 34 178 1230
MDR141.2 24PCT 440 VAC 0.180 167 17.0 1880
MOR167-1 24P0T 28 VDC 0.8567 @2 " 18T 1308
MDR142-1 24P0T 125 veC 0.125 1C2¢ 16.0 a7
] "ACTIE WS reacnGs
COIL CHARACTERISTICS OF SMALL LATCHING MDR ROTARY RELAYS
™
SERIES CONTACTS CCW VOLTAGE | CONL CURRENT | RESISTANCE COW POWER ':::,",",?::'," :
S0 Hx tor AC AMPERES OrmMs WATTS .
MORS&7-2 4POT 115 VAC 0.150 210 55 1220
MDR409T * 4POT 440 VAC 0.020 4500 =T 1880
MDRS7-3 4POT 28 VDC 0308 or - 85 1308
MOFR5080 4POT 125 VDOC 0.104 1200 13.0 2375
MOR4078 8POT LSVAC 0.1%0 210 4725 &85 1230
MDR4092 8POT 440 VAC 0.c20 30 1880
MDRS03S 8POT . = 28VOC 0308 91 as 1308
MORS0ST 8POT 125 VOC 0.104 1200 13.0 2375
COIL CHARACTERISTICS OF MEDIUM LATCHING MDA ROTARY RELAYS
pC ColL.
sERms CONTACTS | COW VOLTAGE | cOtL CummENT RESISTANCE COn POWER ’35:1’5:2::
80 W1 tor AC AMPERES OrMs WATTS
MIJRE0S4- 12P0T 115 VAC 0.380 24 120 1230
MURB0ES 12P0T 440 VAC 0.085 540 5T 1880
MOR7020 12P0T 28 VoC 0316 8as a8 1308
MDR702S 12P0T 125 VOC 0.083 1500 104 2378
MOR664 18POT 115 VAC 0380 24 12,0 1230
MDREOSS 16P0OT 440 VAC 0.085 540 57 1880
MOR7025 16P0T 28 VvOC 0318 886 88 1308
MORTO3S 16PDT 125 vOC 0.083 1500 10.4 2375

Fisuace 2



B/B-FSAR AMENDMENT 38
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The primary sources of Class 1E d-c power system are the Lattery
chargers. Every Lattery charger is rated to supply its
associated d-c loads while fully recharging the battery, Each

kattery charger is fed from a 480-Vac ESF switchgear bus of
tie same division.

The 125-Vdc batteries are sized to carry the loads shown in Table
8.3-5 for the indicated time pericds. During a loss-of-offsite
power accident, the diesel-generators will provide a-c power to
the associated kattery chargers and thereby reduce the drain on
the battery system.

The batteries are located in sefparate rooms. The rooms are
described in the Eyron/Eraidwood Fire Protection Report,
Subsection 2.3.5 (Reference 1). The ventilation requirements for
these Ltattery rooms are satisfied as follows:

a. To purge the room of hydrogen gas liberated from the
tattery, each room ventilation system limits the
hydrogen concentration to less than 2% of the total
velume of the ruom.

b. Filtered air is provided to maintain each battery
area at an annual average temperature of
approximately 77° F with a minimum temperature of
65° F. The battery is sized to provide adequate
capacity at 77° F plus sufficient margin to allow for
the exgected temperature variations.

The 125-Vdc hatteries, racks, chargers, distribution panels, and
Lattery room ventilation equipment are classified as Safety
C2tegory 1 and meet Byron/Bruidwood seismic requirements.

ELacl: 125-Vdc system has its Oown independent instrumentation:

a. d-c voltmeter at the MCB to measure the voltage at
the 125-Vdc distributicn center bus;

b. d-c voltmeter with a selector switch to measure the
d-c output voltage of the battery charger and the bus
voltage; : /

c. d-c ammeter to measure the d-c output current of the
tattery charger;

a. d-c ammeter to measure the d-c current of the
battery;

e. power failure alarm relay which indicates a loss of
a-c power to the katte:y charger (alarms at the main
control room);



