Northem States Power Company

414 Niooliet Mall
Minneapolis, Minnesata 55401 1§27
Telephone (612) 3305600

July 10, 1991 10 CFR 50.63(e)(d)

U § Nuclear Regulatory Commission
Attn: Document Control Desk
Washington, DC 20555

PRAIRIE 1SLAND NUCLEAR GENERATING PLANT
Docket Nos, 502872 License Nos, DPR-47
50- 306 DPR - 60

Reply to Questions on Design Report for the
Station Blackout/Electrical Safeguards Upg.ade Project
(TAC Nos, 68588 and 68589)
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References: 1) Letter from Thomas M Parker, Northern States Power Company, to
U § Nuclear Regulatory Commission dated November 27, 1990
titled "Deslign Report for the Station Blackout/Electrical
Upgrade Project"

2) letter from Armando Masciantonio, U § Nuclear Repulatory
Commission, dated Tune 6, 199] titled "Request for Additional
Information - Station Blackout/Electrical Safeguards Upprade
Project (TAU Nos. 685BB/68589)

On November 27, 1990 we submitted for NRC Staff review the design report
(Reference 1) for our project to add two additional safeguards emerpgency
diesel generators, to upgrade the safeguards electrical distribution system,
and to upgrade #121 Cooling Water Pump to become a swing safeguards pump. On
June 11, 1991 the NRC Staff requested additional information (Reference 2)

We are providing the answers to those qguestions in the attachment to this
letter.

Please contagt us if you have any questions related to the responses to the
quest

Thomas arker
Manager

Nuclear Support Services

¢: Reglonal Administrater - Region 111, NRC
Senlor Resident Inspector, NRC
KRR Project Manager, NRC
J E Silberg

Attachments:

1. Response to Req est for Additional Infermation

2. load Sequencer Programmable Controller Processor Specifications (7 pages)
3, Safeguards Load Sequencer Veriflcation and Validation Plan (19 pages)
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References:

1. "Design Report for the Station Blackout/Electrical Safeguards Upgrade
Project", Northern States Power Company, November 27, 1990,

7. ANSI/1EEE-ANS-7-4.3.2-1982, “"American National Standard, Application
Criteria for Programmsble Digital Computer Systems in Safety Systems of
Nuclear Generating Stations".

QUESTION 1.

Provide the design information of the Unit ? load sequencer programmable
logic controller (PLC) (i.e., manufacturer, model number, ete,). Include
the description of the devices used in the load sequencers, the load
sequencer PLC programming language, compiler, type of microprocessors,
eto,

BESFONSE TO QUESTION 1.

The load sequencer uses an Allen-Bradley 1785 PLC-5 Programmable Controller as
the main processor. The programmable logic controller is provided with a
battery for memory back-up, as well as, an EEPROM nemory module for non-
volatile storage of the application programs. Additlonal components of the
load sequencer programmable loglic controller include:

1771-P7  Power Supply

1771-0WN 32 Point Relay Output Module
1771-1AD 16 Point 125 VOC Input Module

1771-1D 8 Point 138 VDC Isolated Input Module

Applicable product specification sheets are provided as Attachment 2 to this
submittal.

Tte Allen-Bradley programmable logic controller was programmed using:

PLC-5 A.1, Serles

OFFLINE Module, Version 5.21
Catalop No. L5-140A

ICOM, Inc.

This program is a tool to program the processor with the system ladder logic,
The appropriate programmable logic controller commands are entered into the
system as rungs of a ladder. This ladder logic format is read by the
programmable logic controller and interpreted into programmavle logic
controller commands.
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QUESTION 2.

NRC Regulatory Guide 1,152, which endorses ANSI/TEEE-ANS-7.4 3 2.1982
(Ref. 2), is not referenced in the Northern States Power Company (NSPO)
submittal (Ref. 1) Provide documentation  the acceptance criteria for
the load sequencer system, and justify differences between the NSPC
acceptance criteria and the Ref. 2 eriteria,

Describe the plans for performing or reviewing the verification and
validation (V&V) of the programmable logic contreller (PLC) load sequencer
loglie to be {mplemented on Unit 2. I1f the V&V has been performed, provide
the documentation of the V&V plan. 1f a V&V plan has not been developed,
describe the pricess by which NSP will ensure the adequacy of the PLCs for
1E applicatiors.

The load sequenver programruble logic controller system “erification &
velidaticn (V&V) plan has beeu implemented in accordance with ANSI/IEEE-ANS.7.
4.3.2:1982. A copy of the Safeguards Load Sequencer Verification and
Validation Plan is provided as Attachment 3 to this submittal. Since the loae
sequence; systen is still under development and testing, the verification &
validation program is ongoing. Software validation and software acceptance
testing is in progress. When that is completed, the hardware/software
integration testiag will be performed by the vendor, and witnessed by NP, to
demonstrate the adequacy of the interface, A final Verification & Validation
Report will be submitted to NSP which will summarize the results of the system
validatior. testing and will show how the system is in compliance with the
original system requirements.

QUESTION 3.

Describe the acceptance criteria for checking control cablinet instruments
and control logic,

BESPONSE TOQ QUESTION 3.

The control cabinet instruments and control logie functions will be fully
tested during the verification & validation testing phases. This Includes
mrdule testing and integrated testing. In addition, scepvario testing will be
performed to demonstrate satisfactory load sequencer response to simulated
plant events. The scenarios to be tested include: 1) A safety injection
followed 30 seconds later by a degraded voltage; 2) A safety injection with a
simultaneous loss of offsite power; and, 3) A loss of offsite power,
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QUESTION 6

Deseribe the methods by which a loss of load sequencer function is
detected and mitigated, Including the steps required to recover the load
sequencer function,

RESPONSE TO QUESTION 6

The programmable logle controller processor contains a watchdog timer which
will alarm {f the programmable logic controller software does not complete a
cycle in a predefined time period. In addition, the programmable logic
controller logle will alarm in the Main Control Room on the loss of AC or DC
control power, or {f the sequencer is placed in manual. The load sequencer
programmable logic controller is '‘veset’ by cycling AC power to the
programmable logic controller. This action will perform a restart of the
sequencer. Manual control of the load and source breakers can be assumed by
placing the load sequencer control switch on the main control board to the
MANUAL position.

QUESTION 7.

Provide the PLC Surge Withstand Capability (SWC) specifications, and
Justify the margin between the SWC and expected surges. Include the PLC
power sources.

BESPONSE TO QUESTION 7,

The programmable logic controllers’ logle power supply requires a 120VAC
external source of power, This external 120VAC will be supplied from 120VAC
uninterruptable power supplies which will provide a regulated and filtered
source of power to the units.

According to Allen-Bradley product literature, the PLC-% family of
programmable logic contrallers has been tested for nolse immunity in
accordance with NEMA Pub’{cation 1C§-2 Section 1CS$-2-230. 1In additlon, the
PLC-5 family's surge with:tand capabllity was tested iu accordance with ANSI]
Standard C37,.904-1974 (1EEE Standard 472-1974). Both of the above mentioned
industry standards deal with solid state equipment instelled in Industrial and
utility environments similar to that present at Prairie Island.

QUESTION 8.

Provide the PLC Electromagnetic Compatibility (EMC) specifications, and
Justify the margin between the EMC specifications and the electromagnetic
interference.

RESPONSE 10 QUESTION 8.

There are no strong sources of radio frequency interference (RFI) in the
vicinity of Prairie Island which are not under plant control (such as
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commercial rvadie or television transmitters). A radle frequency interference
survey of the contrel rod drive rooms conducted in 1985 confirmed this when
levels less than 100 aV/meter were measured. Therefore, the source of
objectionable radioc frequency interference is primarily from the use of hand
held walkie-talkies near susceptible solid state equipment.

To ensure that the programmable logic controllers within the load sequencer
are sufficiently fmmune to the expected electromagnetic interference at the
Prairie Island site, the equipment will be tested for radiated and conducted
susceptibility in accordance with SAMA Standard PMC 33.1.1978, and MIL
Standard 461 and MIL Standard 462, MIL Standard Test Methods C$01, €802 and
CS06 will be the bYasis for the conducted susceptibility test. The Prairie
1sland site falls into Class ? for radiated susceptibility as defined by SAMA
Standard PMC 33 1:1978, since hand held transmitters are the primary source of
objectionable electromagnetic interfrrence. The equipment will therefore be
tested for a 10 Volt/meter radiated field strength. An electromagnetic
interference survey of the N5/D6 Building will be conducted to confirm this
Class 2 fleld streng'h designation,

QUESITION 9.

Provide a detailed description of the device(s) used to accomplish
electrical isolation between 1E and non-1E systems and describe the
specific testing performed to demonstrate that the devices are acceptable
for this application. Thie description should include elementary dlaprams
to indicate the test configuration and how the maximum credible faults
were applied to the device(s).

ASEA Type RXMH2 auxiliary relays arve used for 1E vs. non-1E isolation
purposes. These relays have heavy duty contacts which are rated to carry 10
amperes of 125VDC current continuously and 135 amperes for 200 milliseconds
for an already closed contact (fault duty).

The non-safety related circuits which are connected to the contacts of these
isolation relays fall into three categories; 1) plant computer inputs which
are wired to a remote multiplexor unit (RMU), 2) inputs to the plant‘s
annunciator system, and 3) contacts that control main contrel board indicating
lights which have been classified as non-1E., The same quality class of cable
is used for this non-safety related wiring as is used for the safety.related
wiring in the plant., This wiring is also routed in control raceways which do
not contain any power (4BOVAC or 4160VAC) circuits. The power supplies
assoclated with 1) and 2) above are power limited, and cannot deliver currents
in excess of 2 to ) amperes even with a bolted fault across the powver supply
output .




Attachment 1
July 10, o1
Fage 6 of 8

The non-1E main control board indicating lights (Category 3 above) are
supplied from non-1E 125VDC. The most likely selsmic Induced fallure mode of
the indicating light is an open circuit of the lamp filament. In the unlikely
event that a light module shorts out, the combined cable resistance of the DLC
feeder from the battery to the load sequencer and control circult from the
load sequencer to the main contrel board s 1.1 limit the fault current to less
than 100 amperes. Five ampere fuses locate. in the load sequencer cabinet will
interrupt this fault current in less than the 200 millisecond short time duty
of the contacts,

Based on the above, we have concluded that the ASEA RXMH2 relay ls a suitable
isolation device, and no additional testing is required.

QUESTION 10;

Provide data to verify that the maximum ¢ edible faults applied during the
test(s) discussed in Question 9 were the maximum voltage/current to which
the device could be exposed, and define how the maximum voltage/current
was determined.

RESFONSE 10 QUESTION 10.

A discussion of the maximum credible {ault on the non-1E side of the isolation
device is contalned in our response to Question 9 above.

QUASTION 11.

Provide data to verify that the maximum credible fault was applied to the
output of the device in the transverse mode (between signal and return)
and to verify that other faults were considered (i.e. , open and short
circuits).

RESYNSE TO QUESTION 11

Electrowechanical relays are used to isclate the 1E and non-1E clrouits
through 'wil to contact or contact te contact separation. There is no common
return path between the 1E and non-1E side of the isolation relay circuits.
Therefore, there is no transverse mode fault mechanism.

Short c¢ircu.ts are discussed in our response to Question ¥, Because relays
are used as lsolation devices, open civeuits on the non-1E wiring connected to
the isolation relay contacts have no effect on the 1E side of the device,
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QUESTION 12:
Define the pass/fail acceptance criteria for each type of isolation
device,
RESPONSE TO QUESTION 12.

As stated in our response to Question 9 above, ASEA Type RXMH? velays provide
the isolation between the 1E circuits and non-1E monitoring and indication
signals. This relay was selected because of its rugged design and high
momentary current capability of {ts contacts,

QUFSTION 13

Discuss the process by which NSPC will verify that the electromagnetic
environment at the plant site is enveloped by the PLC manufecturer’'s EMC
test parameters.

BESPONSE TO QUESTION 13:

As stated in our response to Question 8, an elec*romagnetic Interference site
survey will be conducted, and the results of this survey will be compared to
the electromagnetic interference test intensities to ensure that the test
envelopes the measured values.

QUESTION 14;
Describe the configuration contrel plan for the Unit 2 load sequencer.
RESPONSE 10 QUESTION 14:

During the software development and verification & validation testing phases,
the configuration control of the programmable logic controller ladder logic
and data files is administered by load sequencer vendor in accordance with
their QA Manual and the Software Configuration Management document. This
document delineates the responsible individual for control of the software in
each phase of development. The Software Configuration Management document
also addresses control of documentation and testing data.

After the load sequencer is delivered to NSP, responsibility for configuration
control is transferred to the Electrical Systems Engineering group at the
plant site. Control of the system will be accomplished in three areas and (n
accordance with the Prairie lsland Quality Assurance Manual., First, all
functional testing will be done in accordance with the Surveillance Procedure
program. Second, any troubleshooting, without changing ladder logic or data
files, will be done in accordance with the Work Contrel program. Finally, any
changes to the hardware or software will be done in accordance with the
Uniform Modification Process, including 10 CFR Part 50 Section 50.59 reviews.
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