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1.

BACKGROUND

1.1 For each device (a) being replaced, this modification consists of

1.

2

removing one existing device and replacing it with one or two
channels (b) to perform the same function or functions. Replacing
certain devices with two channels (See Section II for tabulation
and Section I, 5.3 for discussion) provides additional redundancy
and system separation - but does aot change the logic or protective
functions of the syst-ms,

(a) Device - pressure or differential pressure switch

(b) Channel - a pressure or differential pressure transmitter
and one or more trip units

This document references, and the modifications meet, the
requirements outlined in General Electric Licensing Topical
Report NEDO 21617-A as applicable. (NEDO 21617-A was accepted
for reference in license applications by NRC to G.E. letter
dated June 27, 1978.) This document also covers the following
areas:

1.2.1 Differences and justifications for differences between
this specific plant system and the systems covered by
NEDO 21617-A.

1.2.2 Interface information specific to this installation.

|44y 254






SYSTEM DESIGN

The system design parameters are essentially the same as the NELDO report
with the following exceptions:

2.1

2.2

Power Source for the RPS Channels Al, Bl, A2 and B2

The change consists of obtaining power from the 125 volts D-C

batteries similar to the ECCS systems. The change from 115 volt

A-C RPS distribution power to 125 volt D-C battery power was based on

the negative effect that an A.C. voltage decay would have on the RPS trip
units in the event of a BOP power loss and the subsequent transfer

to the diesel generators. Power source availability is assured

through power supply redundancy for both the ECCS and RPS systems,

(see Figure 5-1 for redundant power supply layout for ECCS and RPS
systems).

Effects of Addition of Trip Calibration Cabinets on DC Load Study

2.2.1 For Unit No. 2 the Trip Calibration Cabinets have been
connected to Distribution Panels 4A and 12A which are fed
from Battery 2A-1 and to Distribution Panels 4B and 12B
which are fed from Battery 2B-2, Review of the expected
loads of the Trip Calibration Cabinets by calculation and
by observation of ammeters during functional test indicates
the following loads for the equipment:

2.2.1.1 ECCS cabinet power supply - 6 amps
2.2.1.2 ECCS cabinet standby power supply - 2 amps
2.2.1.3 RPS cabinet power supply - 4 amps
2.2.1.4 RPS cabinet standby power supply - 2 amps

2.2.2 As there are four (4) power supplies on a battery, the total
load would be approximately 14 amps per hour or 112 amp-hours
over an eight hour time period. Addition of this load to the
loads calculated in the D.C. Load Study of May 9, 1975 causes
the following changes:

2.2.2.1 Time to Discharge to 1.75 volt/cell for Normal
Operation for Battery 2A-1 is reduced from 38 hours
to 27 hours.

2.2.2.2 Time to Discharge to 1.75 volt/cell for Normal
Operation for Battery 2B=2 is reduced from 24 hours
to 19 hours.

2.2.2.3 Time to Discharge to 1.75 volt/cell for Normal

Operation plus UPS and 2A, 2B Lighting Inverter is
reduced from 5.5 hours to approximately 5 hours.
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2., SYSTEM DESIGN (cont'd)

. 2.2 Effects of Addition of Trip Calibration Cabinets on DC Load Study (cont'd)

2.2.2.4 Design Basis Accident (DBA) with no DC Failures
would require a total of 809 amp-hours on Battery
2A-1 and 687.64 amp-hours on Battery 2B-2, This
is below the 960 amp-hours (807% of 1200 amp-hours)
rated end of life capacity for batteries,.

2.2.2.5 DBA with 2A Battery failure would require a total
of 856,35 amp-hours on Battery 2B-2. This is below
the 960 amp-hours rated end of life capacity for
the battery.

2,2.2.6 DBA with 2B Battery failure would require a total
of 1011.92 amp-hours on Battery 2A-1. This is
above the 960 amp-hours rated end of life for
battery; however, the 1011.92 amp-hours will be
reduced to within rating if non-essential loads
(for example: Reactor Building Emergency Lighting)
are disconnected,

NOTE: The Reactor Building Emergency Lighting (DC)

was considered in the DC Load Study as a constant

1 d during the eight hours that the supply to the

battery charger would be considered out of service.
. A recent review has determined the following:

a. The emergency lighting (DC) is controlled by a
contactor which is energized by the Reactor
Building Standby Lighting system (AC) such that
if the Standby Lighting system is in operation
the emergency lighting (DC) will be de-energized.

b. The Standby Lighting system (AC) is fed from the
Div., II emergency bus which is fed from either the
off site power system or a diesel generator.

¢. It is highly unlikely thet a Div. II battery
would be out of service along with the loss of
a Div. II emergency bus,

Therefore, under the conditions hypothesized, the
Reactor Building Emergency Lighting (DC) would not
be required and is automatically disconnected
without creating an unsafe condition.

2.2.2.7 DBA with 1A Battery failure would require a total
of 814.90 amp-hours on Battery 2A-1 and 687.64 amp-
hours on Battery 2B-2. This is below the 950 amp-
hours rated end of life capacity for t'ie batteries.

. 2.2.2.8 DBA with 1B Battery failure would require a total
of 809 amp-hours on Battery 2A-1 and 789.86 amp-
hours on Battery 28B-2. This is below the 960 amp-
hours rated end of life capacity for the batteries,
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SYSTEM COMPONENTS

The system components are the same as outlined in NEDO 21617-A report
except for the power supplies and transmitters.

3.1 This exception consists of a redundant power supply system using
two Lambda LXS-EE-24R regulated power supplies with overvoltage
protection and diode iso.ation instead of an Elma ferroresonant
power supply. The Lambds redundant power supply system was
selected to assure verv high availability and good output voltage
stability against input voltage, input frequency, load, and
ambient temperature variations.

. % 9 |

3.1.2

3.1.3

3.1.4

Sub jective comparisons of the failure modes of the two

power supply systems - redundant series regulated with
overvoltage prutection versus ferroresonant (Lambda versus
Elma) - indicate that the '"Conclusions of System Availability
Analysis" (NEDO 21617-A, paragraph 3.4.4) are applicable when
the redundant Lambda power supply system is used.

fhe Lambda overvoltage protectore are specified to operate
in a voltage range of 27.3 ¥ 0.8 volts. When actuated

the individual Lambda power supply overvoltage protector
will short circuit its current limited power supply output
and drive and hold the output voltage to near zero
initiating an alarm.

Note: The maximum specified operating voltage of the over=
voltage protector, 28.1 volts, exceeds the maximum input
voltage of the trip units (28 volts) and the maximum
continuous voltage of the trip relays (27 volts). The
individual power supply isolating diode forward voltage
drop (aporoximately 0.6 volts) reduces the maximum power
supply . ystem bus voltage (after the isolating diodes) to
an acceptable value.

Redundant Lambda power supplies, each with a MTBF (mean
time between failures) rate of 100,000 hours; annunciated
failures; and early replacement of failed supplies with
spare supplies provide very high power supply system
availability.

Periodic tests of the power supplies can be conducted to
detect non-annunciated failures and further improve power
system availability. Suggested test and test intervals
are listed:

TEST TEST INTERVAL

Power Supply Output Voltage:
Before Diode M (once per 31 days)

After Diode M _once per 31 days)

=

(once per 18 months)
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3.

SYSTEM COMPONENTS (cont'd)

3.2

3.1.5 The redundant Lambda power supply system discussed above is

to be compared to the Elma power supply referenced in NEDO
21617-A, paragraphs 1.3.5, 2.3.1.1, and 3.1.1,

Transmitters

This installation utilizes Reosemount Model 1152 transm.tters
instead of the Rosemount Model 1151 transmitters referenced in
NEDO 21617-A.

3.2.1 The Model 1152 has been qualified and exceeds the
requirements for this installation as noted in Section I, 4
Equipment Qualifications.

3.2.2 Rosemount transmitter Models 1151 and 1152 response times
are the same. This makes the Response Time conclusions

(NEDO 21617-A, paragraph 3.3.2) applicable to this
installation.
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4

EQUIPMENT QUALIFICATIONS

4,1

Qualification Summary

All Class 1. cquipment was specitied to meet, and does meet or
exceed, applicable environmental service condirions. Environmental
qualification documentation is on file and is available at the plant,

An "Fnvironmental Interface Comparison Chart" (Figure &4-1 this section)
compares the NEDO 21617-A equipment maximum environments to the normal

and accident environments for this installation.

Service Environment

The environmental service conditions were defined in Design Report
No. 12 and have been summarized in the "Service Environment Chart -
Normal and Accident Conditions - Units No. 1 and No. 2" FSAR

FIGURE NO. M7.9-1. A copy of the chart is included in this section
of the report,

The environmental parameters applied to the pressure switch to analog
replacement safety svstem transmitters are for "Reactor Building -
Other" and "Turbine Building" as applicable. ‘''Reactor Building,

-17" Level" parameters are applicable to two non-safety transmitters.
The environmental parameters applied to the trip calibration system
components; ftrip units, trip relays, inverters, power supplies and
cabinets are for the "Control Building, Control Room".

Qualification Documentation

Environmental qualification documentation is available at the plant
for all equipment except inverters and trip relays which are covered
by NEDO 21617-A. (Trip unit documentation supplements coverage bv
NEDO 21617-A.)

4.3.1 Trip Unit Documentation List

F. P, NO.
(BPO/252-55) REPORT NO. DESCRIPTION
9527-70271 127531 Qualification test report for trip/
(2 volumes) calibration system - Rosemount
Model 510DU

9527-70274 6453C Qualification test procedure for
trip/calibration system =
Rosemount Model 510DU

9527-70275 12777D Qualified life test report for trip/

calibration system - Rosemount

Model 510DU
| 4 4% 62



’

r.P. RO,

(BPO/252-55) REPORT NO.
9527-70295 3768A
9527-70296 27723
9527-70254 510DUAO10

4.3.1 Trip Unit Documentation List (cont'd)

DESCRIPTION

Qualification test summary for the
trip/calibration system - Rosemount
Model 510DU

Qualified life test procedure for the
trip/calibration system - Rosemount
Model 510DU

Product specification for the
trip/calibration system - Rosemount
Model 510DU

4.3.2 Transmitter Documentation List

F.P. NO
(BP0O/252-51) REPORT NO.
9527-7029%8 67710A
9527-70300 117415
9527-70301 127516
9527-70299 10763
9527-LL=-7044 UE&C

Sheet 174 Internal

(eismic Memo:
Analyzed M. M. Tahara
and to
Approved) B. J. Huselton

Nov. 17, 1978

UE&C
Internai
Memo:
T. C. Chang
to
E. R. Forman

(Seismic Analyzed

and Approve.l)

DESCRIPTION
Environmental qualification test
report for 1151 and 1152 pressure
transmitters

Qualification tests summary for
1152 pressure transmitters

Seismic simulation test report for
1151 and 1152 pressure transmitters

Radiation qualification test report
for 1152 pressu.¢ transmitters

New Local Trausmitter Mountings -
Seismic Fvaluation

New Transmitters Mounted on Existing
G.E, Design Racks



4.3.3 Power Supply Documentatior. List

‘ F.P. NO. REPOR. NO. D.SCRIPTION
9527-70303 DTBO4R7S Daytor T. Brown Report tested
dated per MIL-STD-810B "Environmental
22 March 1975 Test Methods" (by similarity to

tested equipment)
(Lambda LXS-EE-24R is fungus
inert Model LXS-EE-24)

N. A, N.A, Tested to MIL-I-6181D 25 Nov. 1959
"Interference Contrui | quirements,
Aircraft Equip-~~t"

4.3.4 Trip Calibration Cabinets (Includes Inverters, Power Supplies
Trip Units, Trip Relays and Cabinets)

F.P. NO.
(BP0/252-56) REPORT NO. DESCRIPTION

9527-70292 14660 Seismic Vibration Testing of One
dated RPS Trip Calibration Cabinet
May 7, 1979

9527-70293 14660-1 Seismic Vibration Testing of One
dated RPS Trip Calibration Cabinet
May 7, 1979

£
-

Electromagnetic Interference (EMI)

All system components are the same as referenced in NEDO 21617-A
(equivalent transmitters) except for the 24 volt D-C power supplies.

4.4,1 The susceptibility of this installation to EMI effects is
evaluated to be equal to or less than the susceptibility of
the NEDO 21617-A reference system,

4,4,2 The Lambda ™ del LNS-EE-24R power supply meets the requirements
of MIL-1-6181D, 25 Nov. 1959, "Interference Control Requirements,
Aircraft Equipment'.

oS
-
-

The NEDO 21617/-A instrumentation susceptibility tests were bLased
on worst-case iransient and radin frequency tests in and around
nuclear control roons {(see NEDO paragrapn 4.4) for 24 volt De-C
power supplies located 'n the reactor building (125 volt A-C
lines exposed for EMI pickup), and for interpanel 24 volt D.C.
Duses.,

4.4.4 This installation utilizes inverters and 24 volt D-C power supplies
located in the same cabinets and in the control room environment
' for the 1CCy and RI'S svstems - reducina the exposure to EMI pickup
in the A-C power lines. The 24 volt D-C buses are not interpanel -
again 'educing the exposure to EMI pickup.
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4,

. Jd

The 24 volt D.C. power supply pass-through of EMI is judged
to be equivalent for the Lambda series regulated power supply

and the Elma ferroresonant power supply reterenced in NEDO
21617-A.
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INTERCONNECT IONS

5.1

5.2

5.3

Refer to chart shown in Section II for a complete list of pressure
and level switches which were replaced with analog transmitter
devices and to Figure 5-1 for conduit and cable routing.

The original plant separation criteria has been followed in
routing of new cables and the location of n-v equipment. All
transmitters, with the exception of ten (10)  ocal transmitters
which are mounted on new steel supports, are mounted on existing
instrument racks in the same approximate location as the devices
which they replaced. (See Section I, 4 for seismic qualification
of supports.)

Separation of ECCS and RPS Circuits

Eight (8) pressure switches (B21-LS-NO17A, B, C, D; B21-LS-NO24A, B;
and B21-LS-NO25A, B) were utilized for both ECCS and RPS circuitry.
These pressure switches have been repiaced by sixteen (16) trans-
mitters. Eight (8) of the transmitters (B21-LT-NO17A-2, B-2, C=-2,
D-2; B21-LT-N0O24A-2, B-2; and B21-LT-NO25A-2, B=2) are utilized in
the ECCS system logic and eight (8) of the transmitters (B21-LT-NOl17A-1,
B-1, C-1, D-1; B21-LT-NO24A-1, B-1l; and B21-LT-NO25A-1, B-1l) are
utilized in the RPS system logic. This increases the separation
between systems and assures that a failure of the above transmitters
or its respective trip calibration unit in the ECCS system does not
affect the RPS system and vice-versa,
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. 6. SURVEILLANCE TEST INTERVALS

6.1 This modification requires changes to the surveillance requirements
as noted below and in the revised Technical Specification pages in

Section VI,

6.2 The recommended surveillance intervals listed, either simultaneous

or staggercd,

are based on the following: (NEDO 21617-A

paragraphs are referenced)

6.2.1 NEDO 3.4.2, "Mean-Time-Between=Failures (MTBF) Analysis",

the MTBF conservatism indicated in paragraph
3.4.2, and on the low trip unit stress level
in the control room environment of this
installation.

6.2.2 NEDO 3,4.4, "Conclusion of System Availability Analysis".

6.3 Recommended surveillance intervals for all instrument channels
wirich are being changed - and are 2lso covered by Technical

Specifications:
TRANSMITTER TRIP_UNIT
Channel Check N. A, * D
‘ Channel Functional Test N. A, * M
Channel Calibration R ** M

N. A, - not applicable

R
D
M

*

ek

- at least once per 18 months (550 days)
- at least once per 24 hours
- at least once per 31 days

the transmitter channel is satisfied by the
trip unit channel check., A separate trans-

mi.ter check is not required.

transmitters are exempted from the monthly
channel calibration,

| 44%
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7. CONTROL WIRING DIAGCRAM3S - TYPICAL (BEFORE/AFTER)

Refer to Figpures 7-1, /=2 and 7-3 which show changes introduced to the
logic input circuit for specific loops B21-NOO6A, 7A, 8A and 9A,
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NOTES:
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CAROLINA PM!’.IG}{T COMPANY

SRUNSWICK STEAM ELECTRIC PLANT
PRESSURE SWITCH TO ANALOG CHANGEOUT
LICENSING TECHNICAL REPORT INFORMATION

For more detailed information on transmitters (*) see Specification
No. 9527-01-252-51, page XXA as noted and on trip calibration units
see Specification No. 9527-01-252-55, page XXA as noted,

(#)

Symbol shown thus (*%) in column calls attention to (M) = master trip unit
and (S) = slave trip unit, both of which are located in card files at the

trip calibration cabinets.

Under the column heading for schematic data the complete drawing number and
cabinet designation consists of the heading and the data listed below the

coiumn, e.g.

Drawing No. Cabinet No.
9527-3933, Sh, 2 CB=XU=65
9527-3934, Sh, 2 CB-XU-66
9527-3935, Sh, 2 CB-XU-67

etc. etc.

Instrument Number Corelation with Technical Speci.‘cations

The chauge from mechanical sensors to analog transmitters requires a re-definition
of instrument numbers. The following examples will meet the requirements between

transmitters and master/slave trip units:

B21-PT-NO23A, pressure transmitter located at instrument rack

B21-PTM-NO23A-1, master trip unit, located in card file in trip calibration cabinet
B21-PTS-NO23A-2, slave trip unit, located in card file in trip calilration cabinet

B21-LT-NO17A-1, level transmitter, lecated at instrument rack
B21-LT-NO17A-2, level transmitter, located at instrument rack

B21-LTM-NO17A-1, master trip unit, located in card file in trip calibrotion cabinet
B21-LTM-NO17A-2, master trip unit, located in card file in trip caliorat! n cabinet

Unit No. 2
ATTACHMENT "B"

Date: _August 15, 1979
Sheet 1 of 5
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