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Dear Mr. Tuckerﬁ
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control systems.

i part, from certain concerns you raised with respect to our program's
‘ formulation and effectiveness.

enclosed for your information. In addition, Mr. Denton prov1ded you
with the bases for our commitment to continue work on this issue.

Oconee-1.
to comment.

and estimates.
our analyses on a timely basis as the program progresses.

“and include consideration of any applicable results from the Interim
Reliability Evaluation\Program (IREP), available Probabilistic Risk
Assessments (PRA), and lessons learned Trom operationai experience.

recommendations that may be developed as a result of this effort.
would appreciate the opportunity to tell you and/or your staff about
these refinements in our program.

information provided to you. .
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If you have any questions or éommentsg‘do not hesitate to contact me.
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BRB 2/7/83 Office of Nuclear Reactor
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Mr. Denton's ‘response provided you with
information concerning our plans for the resolution of USI A-47, including
its Task Action Plan. /A copy of the current’ Ust A-47 Task Action Plan is

Since last August, we have made additional estimates and assumptions for
The enclosed iisting is provided to aiiow you the opportunity
We -will continue to keep you ‘advised as our program proceeds
and, in particular, as we find it necessary to make further assumptions.
In addition, we will keep you infbrmed of the results of

Considerabie additional pianning and task definition has been accomplished
since our first meeting on USI A-47 was’ heid in Chariotte on May 27, 1982.

The tasks identified in the USI Task Action ‘Plan entail research work at
the Oak Ridge National Laboratory and Idaho National Englneering Laboratory,

We
also plan to perform value/impact assessments for any Ticensing action
We

we encourage your comments on the
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.Basdekas
.Wenzinger
.Morrison
.Goller
.Ross
.Minogue
.Szukiewicz
.Kniel '
.Norian
.Stolz
.Eisenhut.
On November 29, 1982, Mr. Denton responded to your 1etter of October 7, 1982,
concerning the NRC research program to assess the 'safety implications of
You stated in your letter that Jyour negative response
to our request to assist us in the resolution of Unresolved Safety Issue
(USI) A-47, Safety Impiications of Control Systems, stemmed, at least in
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Dear Mr. Tucker o J.Stolz

On November 29, 1982, Wr. Denton responded to your letter of October 7, 1982 D-Eisenhut.
concerning the NRC researcb program to assess the safety implications of

control systems. You stated in your letter that your negative response

to our request to assist us in the resolution of Unresolved Safety Issue-

(UsI) A-47, safety Implications of Control Systems, stemmed, at least in

part, from certain concerns you raised with respect to our program's

formulation and effectiveness. Mr. Denton's vesponse provided you with

information concerning our plans for the resolution of USI A-47, including

its Task Action Plan. In addition, Mr. Denton provided you with the

bases for our commitment to continue work on this issue.

Since last August, we have made additional estimates and assumptions for
Oconee-1. The enclosed listing is provided to allow you the opportunity
to comment.  We will continue to keep you adv1sed as our program proceeds
and, ‘in particular, as we find 1t necessary to make further assumptions
and estimates. In addition, we will keep you informed of the results of
~ our analyses on a timely basis as the program progresses and prior to
public disclosure. ) L
Considerable additional planning and task definition has been accomplished
~ since our first meeting on USI A-47 was held in Charlotte on May 27, 1982.
The tasks identified in the UST Task Action Plan entail research work at
the Oak Ridge National Laboratory and Idaho National Engineering Laboratory,
and include consideration of any applicable results from the Interim ‘
~ Reliability Evaluation Program (IREP), available Probabilistic Risk
Assessments (PRA), and lessons learned from operational experience. We
also.plan to perform value/impact assessments for any licensing action
recomnendations that may be déveloped as a result of this effort. We:
would appreciate the opportunity to tell you and/or your staff about’
these refinements in our program. We encourage your comments on the
information provided to you.

- -

If you have any questions or comments, do not hesitate to contact me.

>

& Sincerely,
T Darrell G. Eisenhut, Director DST:NRR
Division of Licensing FPT:SPEIS

Office of Nuclear Reactor Regulation 1/ /83
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Duke Power Company . . ' . .

cc w/enclosure(s):
J

uer.lN111iam L. Porter
Duke Power Company
P. 0. Box 33189

422 South Church Street : Office of Intergoverhmenta] Relations .
Charlotte, North Carolina 28242 116 West Jones Street

Raleigh, North Carolina 27603

Honorable James M. Phinney
County Supervisor of Oconee County
Walhalla, South Carolina 29621

Mr. James P. 0'Reilly, Regional Administrator
U. S. Nuclear Regulatory Commission, Region II
101 Marietta Street, Suite 3100 '
Atlanta, Georgia 30303 '

Req1ona1 Rad1at10n Representat1ve
EPA Region IV

345 Courtland Street, N.E.
Atlanta, Georgia 30308

William T. Orders \
Senior Resident Inspector

'U.S. Nuclear Regulatory Commission
Route 2, Box 610

Seneca, South Carolina 29678‘

Mr. Robert B. Borsum

Babcock & Wilcox

Nuclear Power Generation Division
Suite 220, 7910 Woodmont Avenue

Bethesda,»Maryland 20814

Manager, LIS

NUS Corporation

2536 Countryside Boulevard
Clearwater, Florida 33515

J. Michael McGarry, III, Esq.
DeBevoise & Liberman

1200 17th Street, N.W.
Washington, D. C. 20036



LIST OF ADDITIONAL ESTIMATES AND ASSUIQIONS
~ FOR
PARAMETERS USED IN ORNL MODEL OF OCONEE UNIT 1

%

Reactor Internals

o Guide Thimbles for Control Rods, OD: 0,530"/Wall thickness: 16 mils Zircaloy-4

° Instrument;tion Tubes, OD: 0.493"/Wall thickness: 26 mils Zircaloy-4

H. P. Turbine

I | A B C >

*Flow (1b/sec)|2972.77}2631.37]2490.73(2250.53

h (BTU/1b){1233.00{1192.22{1154.6111118.63

P (psia) | 900. | s37. | 324. | 194,

A

*This is the total flow (1/2 toward each branch)

Exit

i D E F Exit

*Flow (1b/sec)| 2039.40 | 1834.98 | 1709.76 | 1601.04 | 1601.04

h (BTU/1b)| 1288.84 1189.22 1103.41 1030.74 969.77

P (psia) 190, | s8. | 6. 4,60 0.49

*Total Flowr(1/6 per each branch.of the 3 LPTs)

M.S.: Efficiency = 1.0 (assumed); wLeak = 211.3 1b/sec

" Rill: W

154,17 1b/sec

RH2:  w = 102.19 1b/sec

FWP Turbine: w = 50.16 lb/sec; h inlet = 1834.98; h outlet = 1059.3 3



Feedwater Heaters:

"
v ‘
i WS (1b/sec)* P ' T T WFW* WDCi* WDCO* TDCi< TDCO .
1 (F)| 108.72 3.6/ 79.07 }136.19{1759.92] -- |108.72] - ]148.4
(E) 125.22 15. |136.19 }201.81]1759.92] -- |125.22] - 213.03
3 (p)| 154.25 57. |201.96 |278.13]1885.14] — |1s4.25] - ]277.16
4 (C) 240, 2%% 190, (318.03 |377.05)3074.94) -~ ]246.94] - 376.3
5 (B) 140,59 298. 1377.24 _4)0.3?J3074.94 443.57]584.211421, 416,71
6 (A) 187.01 495, 1410.37 [460.49({3074.94]256,36]443.57 498.0 421.00
*‘Corresponds to the group of heaters -
**An extra 6.74 1b/sec flashes from Flash Tank )
o o R . o 3
3
- st.. -;
To. P Ti -
< WFW
. .
> —>
WDC, WDC
i o
. TDCj_. TDCq .
. Flash Tank: Conceptually modeled as one. In reality there are two
flash tanks separated by a heat exchanger.
Inventory of water: 10,000 1b
Volume: 400 ft3 .
: X
Fractional valve aperture (x) assumed:
« 1
M: Mass of water in tank ' l
Mo: Mass of water to overflow the tank _ | | . M ‘
0— —
, 0.2 0.8 1.0 Mo
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Other parameters:

Yoment 3f inertia (turbine + generator): 10,000 Kgm2

Mecdhanical losses in turbine: : 1% Nominal Generator Power
Nominal Generator Power: S 922 Mw
Generator efficlency at nominal power: 99%

Variation in Generator Efficiency:

Loss : : )
Factor . s 4,6 - 7.33 x + 3.73x
1.87]—— - — — — V(/\_,/’
11— — — — __.n::—[:f::?t:::1=hfﬂﬂ"
] ‘
0.5 1 o x = Generator Power
i . ... Nominal Power.

Loss in generator = Ldsswfactor * Loss at nominal power

Speed: 1800, rpm ' o
Pump Data
arameter] Speed| Density] Head | Power | Flowrate| Inertia| Volume
rpm lbm/ft3 ft hp gpm 1bm~ft2 ft3
Pump ‘
RCP © | 1190 62,33 | 340 | 9000 88,000 70,000 98
MFW 5001 55.00 R260 7000 13,200 4,178 negl.
LPI 1780 62.33 | 365 340 3,000 negl, negl.
Eggor Dr. 3540 62.33 p900 450 450 negl. negl.
EFW 3575 61.71 p600 875 1,080 negl. negl.
Turb. Dr.
CONDENS. 3560 62.33 | 900 2000 7,700 negl, negl.
BOOSTER -




A

Integrated Control System

1. Function Generators

FW 1.12° Convert feedwater demand into feedwater temperature

Feedwater Demand - Feedwater Temperature
x100 1bs/hr °F
0.337 : 240°F
2.16 . 320
3.24 356
5.616 ' ' 402
10.8 . _ S - 460 .
12.852 483

FW 14.4 Convert ‘reactor " coolant flow to a feedwater flow value
' a gain of 0.165 is to be used.

A

FW 14.16 Same as FW 14.4
FW 17.4 Convert pressure error into a level correcting signal
L = .175 x P where L is in inches and P is in psi with a
+ limit on L of +8.75 inches.

FW 29.8 } Feedwater demand to speed signal to pump

FW 29.12
Demand in % | Speed in 7%
23 ~ 85
54 88
78 ) 91
100 .95
117 100

FW 30.5 } Low load start up valve

FW 31.15
% Demand - % Open
0 0
15% 100%
FW 30.6 Main feedwater valves
FY 30.14
% Demand % Open
15% ' 0
100% . - 100%




| J .

> UL 2.8 RC flow to unit 1load

RC Flow % Unit Load %
7 0
27 .4 . 24
54.8 ' 56
82.3 86
99 : 104 - B

UL 4.15 Convert frequency error into unit load demand correction

Frequency Error © Unit Load %
-5 Hz ’ *100
-, -3 Hz : 100
-0.03 Hz - S 0
+0.03 Hz i , 0 .
U 43 Hz ‘ - -100%

45 Hz . S -100%

-4,

-

RC 12.5  Steam generator demand versus reactor demand

Steém Generator MW L Reactor MW
150 .0
1970 670
2680 914

2790 ‘ 917

The following limit settings are assumed

- FW 4.13}> Work'together to achieve a +5% deadband to relate

FW 5.13 | neutron error to feedwater demand
Neutron Error Feedwater Demand
62.5% -57.5%
-5% 0%
. +5% 0%
+62.5% , +57.5%

FW 10.4 Limit function to relate feedwater demand to steam
generator pressure

Steam Generator Pressure Feedwater Limit
890 psi - 110%
1170 psi : 37%

© 71200 psi S - 37%




S FW 10.5

FW 10.6

" FW 10.16

FW 23.10

Limit function to relate feedwater temperature to
feedwater flow

Tempefature-, : Feedwater Limit’
90°F ' 0%
250°F . - 1027
600°F : - 102%

Limit function to relate reactor temperature to
feedwater flow limit - '

Temperature - Feedwater Limit
520°F . 46%
588°F , - : - 467
- 608°F B 106%

620°F . . | - 106%

Same as’ FW 10.4

. ‘V. "
Limit function to generate the function Ex( El), E times
absolute magnitude of E, where E is the error in

 pressure drop across feedwater valve to obtain a flow -

FW 25.4
FW 25.15

FW 25.6
FW 25.14

FW 27.12

The following are the time constant values assumed for the signal
- lag units -

correction signal; adjust so that a +15 psi error causes
a +90% change in output

H

Limit function for start up valve; set to convert a 0 to

15% load demand into a 0 to 100% signal to open start up

valve. .
Limit functions for main feedwater valves to convert a
15% to 100% load demand into a 0 to 100% signal to main

feedwater valve

Feedwater demand limiter to #2 feedwater pump speed

control
Input Demand v Output Demand
0% | 0%
12% o 0%
1007 . 100%

FW 4.15 4.5 second lag
FW 15.4 1.0 second lag
- FW 15.13 . 1.0 second lag
~RC 15.9 9.0 second lag .
RC 16.14 4,0 second lag




5
. 4, The following are the values of the gain settings for the
amplifiers and summers used in the ICS
FW 4.14 Gain of 1.0 FW 18.7 Gain of 2.0
FW 11.4 Gain of 1.0 FW 19.5 Gain of 2.0
FW 11.5 Gain of 1.0 FW 19.15 Gain of 2.0
FW 11.13 Gain of 1.0 FW 24.4 ~ Gain of 6.67
FW 11.6 Gain of 1.0 FW 24.6 Gain of 1.0
FW 11.16 Gain of 1.0 FW 24.14 Gain of 1.0
FW 13.7 Gain of 1.0 FW 24.15 Gain of 6.67
FW 18.13 Gain of 2.0 ' ‘
FW 4.10 Gain of 1.0 for all 3 inputs
FW 7.9 Gain of 1.0 for both inputs
FW 10.10 {Fain of 1.0 for input from FW 11.9
" {Gain of 0.5 for input from FW 11.10
FW 12.5 Gain of 1.0 for all 3 inputs '
FW 12.8 ---- ~ Gain of 1.0 for both inputs
FW 12.9 - Gain of 1.0 for both inputs
FW 12.12 * Gain of 1.0 for both inputs
FW 12.15 Gain of 1.0 for all 3 inputs -
FW 17.5 Gain' of 1.0 for both inputs
FW 17.10 Gain of 0.5 for both inputs .
FW 17.15 ~ Gain of 1.0 for both inputs ‘
FW 26.10 Gain of 1.0 for both inputs
IC 7.6 Gain of 1.0
IC 9.16 Gain of 0.006 E
IC 10.8 Gain of 0.1 (10 psi error = 1% unit load demand)
1C 10.10 Gain of 0.1
- IC 15.14 Gain of 10.0 (10 psi error = 100% open for bypass valve)
IC .15.16 Gain of 10.0 ~
IC 6.6 Gain of 1.0 for both inputs
IC 9.10  Gain of 1.0 for all 3 inputs
IC 13.7 Gain of 1.0 for both inputs
- -
UL 3.15 Gain of 1.0
UL 6.13 Gain of 1.0 for both inputs
UL 9.3 Gain of 1.0 for both inputs
UL 9.15 Gain of 1.0 for both ‘inputs
RC 9.9 Gain of 1.0
RC 10.7 Gain of 1.0
RC 10.11 Gain of 1.0
RC 15.8 Gain of 1.0
RC 9.6 Gain of 0.4 for input from RC 9.7
: {Gain of 1.0 for input from RC 10.7
RC 12.10 Gain of 1.0 for input from RC 17.5
’ ' {Gain of 2.5 for input from RC 7.10
{Gain of 1.0 for input from RC 10.12
7




"FW
Fw
FW
FW
Fw

The following

> Setpoints assumed for the following alarm units

6.12 5% on 1f limit is exceeded
12.11 +5% on if limit is exceeded
15.10 >0% on
15.11 >0% on
21.6 =0% on
21.14 =0% on

4.10 |Mw[>1oz on

6.16 on if ULD<K15%

12.4 on if ULDL15%
13.11 on if >10 psi
15.8 on if >50 psi

4.5 =07% on

4.6 =0% on

4.7 =0 on

5.11° =0 on

6.10 =0 on

6&.11 >0 on .

8.12 = on
10.13 0% <ULD<90% on
11.14 dULD|>2%/MIN on

TR . .
16.11 20 on low load limit
10.8 Tavg < set point on
13.16 #0 on
14.14 >60% on
15.14 <20% on
17.14 =0 on
16.10 ">5% : on o
+1% dead band switch if magd>l% switch on

18.13 +
+.257% if mag<.25% switch off

reset values are assumed for the integrals’

. IC 7'9
IC 20.9

RC 9.7
RC 9.1

2

1.8 repeats/min
1.0 repeats/min

4,0 repeats/min
6.7 repeats/min



7. The valu
integral

FW
FW
FW
FW
FW
FW
FW
IC

8. The foll

UL 9.11

UL 10.14

es of gain and reset for the following proportional plus

controllers are assumed

8.12 Gain = 2 Reset = 9 repeats/min
11.10 Gain = 0.5 Derivative gain O min
22.8 . Gain = 0.1 Reset = 0.2 repeats/min
22.12 Gain = 1 Reset = (.2 repeats/min
24.1Q Gain = 1 Reset = 10 repeats/min
28.3 Gain = 1 Reset = 5 repeats/min
28.16  Gain =1 Reset = 5 repeats/min
17.11 . Gain = 10 Reset = 9 repeats/min
owing are values assumed for the derivative units

Selected by condition Tg as a rate limited signal
follower; values of 50%Z/min, 307%/min, 20%/min, 5%/min,
and OZ/min are possible

‘Gain of 1 used to block callbrating 1ntegrals if

d ULD > 2%/min
—_—
dt : -
9
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“1.  DESCRIPTION OF PROBLEM

-Non-safety grade control systems are used to maintain the plant within
the necessary pressure and temperature limits durihg normal shutdown,
startup, and load varying power operation. The control systems are not
relied upon to perform any safety functions following postulated acc1dents
but are requ1red to control plant processes that could have a s1gn1f1cant
impact on plant safety. Those control systems 1nc1ude the react1v1ty
control systems, and reactor coolant pressure, temperature, 1eVe1; flow

~ and inventory controls (that is, borated water controls). In addition,
they include secondary system pressure and flow controls (pressur1zed _

‘water reactor) as well as the associated support systems such as. e]ectrlc

- hydraulic and/or pneumat1c power supp]y systems

.During the 1icensing*process the staff performs an aud1t review of the |
non-safety grade control systems, on a case- by-case basis, to assure
that an adequate degree of separation and independence is prov1ded »
between these non-safety grade systems and the safety systems, and that
effects of the operation or failure of these systems are bounded by the-,
acc1dent ana]ys1s in Chapter 15 of the plant s Safety Analysis Report 51~
(SAR) -Typical events that are addressed by the ]1censees, and are:
leva]uated by the staff in the audit review include, but are not 11m1ted
to:- (1) the feedwater system malfunctions that resu]t in a decrease or .
an increase in the feedwater flow (including the loss of the norma]A
feedwater flow); (2) the steam pressure regulator malfunctions or fail-
ures that resu]t'in an ihcrease or a decrease in the steam flow (including
the turbine trip event) (3) a spectrum of react1v1ty addition events;
Vand (4) chem1ca1 and vo]ume contro] malfunctions that 1ncrease ‘the

reactor coo]ant inventory or decrease the boron concentrat1on

On this basis it is generally believed that control system failures are
not Tikely to result in loss of safety functions that could lead to
serious events or result in conditions that the safety systems are not

able to mitigate. Indepth studies for all the non-safety grade 5¥5t9m§~-~~*%“

A-47/1




have not been performed however, and there exists some potential for
accidents or transients being made more severe than prev1ous]y analyzed,

as a result of some of these contro] system failures or ma]funct1ons

The control system fa11ures or ma]functlons may occur 1ndependent1y or o
as a result of an acc1dent or trans1ent under cons1derat1on Failures ..
or malfunctions may a]so occur as a result of a common mode or a system

1nteract1on that could make recovery to normal safe shutdown cond1t1ons.'
difficult. '

Two potent1a] concerns have a1ready been 1dent1f1ed 1n wh1ch a fa11ure

?.or malfunction of the non- safety grade control’ system can (1) poten-
- tially cause a steam. generator or reactor vessel overf111, or (2) can.

lead to a transient (1n PWRs) in which ‘the vessel could. be subJected to
severe overcooling. ‘In addition, there is the potential for af inde-

pendent event 11ke a s1ng1e failure, (such as a loss of power supp]y, CI
~ short c1rcu1t open c1rcu1t control sensor fa11ure) or a common mode - . -

event (such as a harsh env1ronment caused by an accident or a se1sm1c

event)_to cause a malfunction of one or several control systems wh1ch

would lead to an undesirable control action, or provide misleading
information to ‘the plant operator. These concerns wi]]Ibe'heviewed and
evaluated as part of the tasks discussed in the following sections. ,-It'“
should be recogn1zed that the effects of control system failures dur1ng:'
accident or normal plant operation may differ from plant to plant, and
therefore it may not be possible to develop generic solutions .to these
concerns. It is possible, however, to deve]op gener1c criteria that can .
be used for the p1ant spec1f1c rev1ews

Thelpurpose of this Unheso]ved Safety Issue'(USI) is to perform an
indepth evaluation of the control systems that are typically used during
normal plant.operation and to verify the adequacy of current 11cens1ng

design requirements or propose additional gu1de11nes and cr1ter1a to

assure that nuclear power plants do not pose an unacceptab]e r1sk due to'

1nadvertent non safety grade control system fa11ures
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2¢; PLAN FOR PROBLEM RESOLUTION

In order to best utilize NRC's capabilities and resources the reso]ut1on
of the act1v1t1es described in detail in the following sections’ w111 be -

conducted under contract with the National Laborator1es The respons1--

_ bility for resolution of this safety 1ssue rests with the Office of -

Nuclear Reactor Regulation (NRR), but will involve both NRR and the
Office of Nuclear Regulatory Research (RES),staff'effort to manage and
review the adequacy of the evaluations conducted. To scope the issue'to
a manageab]e level and bound the generic review to a reasonab]e
comp]et1on schedule, Task A- 47 w111 evaluate the ‘non- safety grade o

'V'systems of three PWR de51gns and one BWR des1gn

'.5The task w111 review the p]ant designs of the manua] and/or automat1c_N
. control systems for dach of the four nuclear steam system supptier. -

(NSSS) des1gns [Babcock and W1]cox (B&W) Combustion Eng1neer1ng (CE),

- General E]ectr1c (GE) and Westinghouse (W)1] and w111 1nc1ude the rev1ew ‘
of any manua1 and/or automatic control system that 1nterfaces w1th the -
'NSSS design or dynamically interacts with the primary reactor fluid

system and the secondary steam system. These associated control systems

-may be supplied or designed by different manufacturers or architect
~engineers than the NSSS. ‘Two PWR non- safety grade control system plant -
‘designs (that is, B&W and CE) will be evaluated. -by Oak R1dge Nat1ona1 R

Laboratory (ORNL) under contract with RES (FIN No. B-0467). The GE BWR
designs will be evaluated by EG&G Idaho under contract with NRR (FIN_'
No. A-6477). The decision on where the W evaluation will be performed

- is to be made later on the basis of progress at the two labs.. -

The task will, for each type design: (i) fdentify the non-safety grade
control system(s) whose failure or misoperation can (a) cause transients
or accidents identifyed 1in Chapter 15 of the Fina] Safety Analysis
Report. (FSAR) to be made potent1a]1y more severe. than previously - ,
analyzed; (b) create the potential to negate the t1me1y action of the~

_automat1c protection system or the manua1 operation of any equ1pment

required to achieve a safe shutdown cond1t1on (2) estab11sh and def1ne

the order of- 1mportance of the control system(s) 1dent1f1ed as’ hav1ng
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wafety significance; (3) descnibe the mechanism(s) contributing to the
credible failure modes, (that is, loss of power supply or the énviron-
mental effects on the control systems) (4) verify the adequacy of the
existing des1gn criteria, descr1bed in Standard Review Plan Section 7 7

“Control Systems," or develop and propose add1t1ona1 criteria and

]

guidelines to improve system re11ab111ty or minimize the consequences of
the control system failures that have been 1dent1f1ed as safety
significant.

To eva]uate contro] system actions that have safety 1mp]1cat1ons the ﬂ~
~work effort w111 focus on the fo]]ow1ng act1v1t1es

_— Evaluate control system failures that cou]d 1ead a steam generator""

or a reactor vessel overfill trans1ent (subtask 1 of task 7)
-4, . :

. ‘Evaluate control system fa1]ures that cou]d 1ead a reactor
overcooling transient. (subtask 2 of task 7)

- Evaluate (a1l other) non—safety”grade contro] systems that have
safety implications. (overall task)

- Evaluate the effect of loss of power supplies to the contro]
”systems ‘This would include the electrical a]ternat1ng current
(ac) and direct current (dc) supplies a]so and ‘the pneumatic and
:hydrau11c supp]1es (Task 4)

The major activity will be to identify.and evaluate non-safety grade
control systems that have safety implications. The tasks associated
with the activity are outlined below. Subtasks 1 and 2 focus on
specific areas of concern jdentified as part of»the'overa11'activity.
Additional tasks or subtasks may be identified as the program developsy
if other tasks are developed, the Task Action Plan will be revised..
Should these reviews indicate that additional criteria for control

) system des1gns are necessary or that spec1f1c prob1ems requ1re resolu-
tion, appropr1ate action will be taken for p1ants in the 11cens1ng '

" process and for p]ants now 1n operat1on ‘
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Task Action P]ah A-47 has been developed to utilize, whenever possible,

any applicable data developed by the following current ongoing activities.

Resolution of USI A-49 "Pressurized Thermal Shock" (PTS).

. RES activities with ORNL regarding Safety Implications of Contro] :

\ Systems (FIN No. B-0467). S L | "

. Systems Interaction Program - A study conducted by the Re]iabi1ity'

‘and Risk Assessment Branch of the D1v151on of Safety Techno]ogy
(RRAB/DST) TMI Action Plan Item II C.3 and USI A- ]7

~ RES act1v1t1es with. Sand1a Nat1ona1 Laboratories eva]uat1ng p]ant '
electrical systems interactions (FIN No. A- 1324)

Al

The interface between the Task A- 47 program and these act1v1t1es is L

d1scussed 1n more detail 1n the appropr1ate tasks

Task Description

Evaluate Non-Safety Grade Control Systems that Have Safety Imp]icatibns

This activity wi11_eva1date nonﬂsafety grade tontro]lsystems_and identify

~any non-safety grade control _systems whose failure may'Tead to transients

or accidents more severe than those analysed in Chapter 15 of the plant
FSAR and to 1dent1fy non-safety grade.control system failures which .

could produce an unacceptable frequency of occurrence of those trans1ents_
bounded by Chapter 15. The control systems evaluation will review the
designs of each of the four NSS suppliers (B&W, CE, ﬂ; GE) and will
include the control systems which may be deeigned by other suppliers but
interface with the NSS contfo] system design or dynamically interact

with the reactor primery or secondary system. This activity will consist
of the tasks listed be]ow' The flow diagram (F1gure 1) 111ustrates the
1nteract1ons between these tasks
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Task 1 Identify the Systems Whose Fa11ure Can Lead to S1gn1f1cant
Primary System Transients '

Conduct a review of the automatic and manua] control sySLems that f -
are used dur1ng startup, shutdown and norma] load varying operat]ons
and identify all systems whose failure or malfunction has the
potential for caus1ng pressure, temperature,flow and power transients-
in the primary reactor system. Identify also any control systems
whose failure or malfunction before, during or after any transient
or accident analysed in Chapter 15 of the FSAR could cause more
severe consequences then present]y ana]ysed Gross analysis based :
on tools such as FMEA, dependency tables or d1agrams functional
and system eventtrees and fault trees and/or any other- ana]yt1ca]
tools judged to be adequate will be used 1n1t1a]1y on a system
level basis for ‘the purpose of 1dent1fy1ng the s1gn1f1cant contro]
systems. During this phase, non-mechanistic "worst -case" fa]]ure
modes of the control systems w111 be assumed "The major components
(such as va]ves pumps; control’ dr1ves, etc.,) whose failure can
cause a system malfunétion will be identified.

'

The cr1ter1a that will be used for selecting and categor1z1ng the
safety s1gn1f1cant control systems will be 1dent1f1ed A review of
the applicable Licensing Event Reports (LER s), NRC Bullétin and -
Orders, and NSS emergency procedures and operat1ng guidelines. w111
be conducted. The results of this review will be factored -into the
vcr1ter1a se]ect1on process and will help to identify safety s1gn1f1cant
systems. The control systems 1dent1f1ed will be compared with N
‘those systems described in 1) the IREP study,.2) the applicable
studies conducted by selected Near-Term Operating License (NTOL)
app11cants in response to the Instrumentation and Control Systems
Branch control system concerns identified during the NTOL review
and 3) the probab111ty and risk assessment (PRA) studies conducted
by the ut111t1es on s1m11ar des1gns

The contro] systems 1dent1f1ed via the act1v1t1es descrlbed above

Swill be compared with the systems 1dent1f1ed in the ana]ys1s in
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Chapter 15 of the FSAR. The safety impact and the order of importance
of the systems identified will be described and categorized to
define for example, system whose failures initiate_Significant
transients by themselves (i.e. » Spills, blowdown, etc.,) or systems -
‘whose failures can occur concurrent with tranSients resu]ting from
other initiators Failures will be limited to independent Singie
failures or mu1tip1e failures resulting from a common initiator.

'An additiona1 independent Single failure may a]so be included if

o

as part of a specific scenario analysis, it is apparent that such
failure is highly likely and the attendant consequences significant
~ Operator misoperation of control systems is outSide the scope of
'_;this task if existing procedures the information availabie to the _
-_:operator and the -time for the operator to accomplish the action is’"
'suffiCient The contro] systems whose failure or maifunction may a
be conSidered ]ess important or inconsequentiai or highly unlikely
to warrant further study will be identified and the basis for suchl;
conc]u510ns will be documented.  For examp]e there may be contro]{»"v
systems whose faiiure produce transients. that are enveloped by the"
1imiting transients assumed in Chapter 15 ana]yses, and therefore,
'_ failure of these systems would be of little reiative consequence
There may also be failures whose probability of occurrence in a
given sequence or at a particu]ar p0int in’ time may be so un]ikelyj
as not to warrant further ~study. o o -

As a result of_these activities a set of control systemstpotentiai]y
significant to'safety will be identified for further computer study
in order to identify important fai]ure sequences and to investigate'
the dynamic plant behavior as a result of these failures (see.
Task 2). Applicable information data deve]oped by other ongoing
NRC activities conducted by (1) RES through contracts with ORNL and-
Sandia, (2) Instrumentation and Control Systems Branch (ICSB) case
reviews, (3)‘the RRAB System Interaction Study for Indian Point
Unit #3 and (4) the’IREP Study for'Caivert C]iffs 1, Mi]]stone 1,
_Arkansas Nuclear One Unit .1 and Browns Ferry Unit 1 will: be assessed
:iyas part of this task. - The data deve]oped from these actiVities .n.‘
:that identifies Significant contro] systems and assesses their -
-reliability Wi1] be conSidered in the evaiuation of this task ,”f
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>Tesk 2 Conduct Computer S1mu1at1on Studies for Evaluating Combination
of. Systems Failures '

Develop an ana]yt]ca] model to s1mu1ate the reactor trans1ents, as
a result of control system fal]ures or ma]funct1ons using ex1st1ng
codes .whenever possible. - The mode] should 1nc1ude the plant character-
istics of the primary reactor fluid and the secondary steam system
‘and the feedwater system as we]] as the major elements of the f
control systems. The .objective of these simulations will complement
the system level FMEA activity (described in Task 1) in‘identify1ng
and evaluating the sequences and comblnat1ons of control system ;lz'
failures 1mportant to safety It is ant1c1pated that the p]ant
dynam1c simulator-will minimize the need for extens1ve use of the
“analytical techn1ques (described in. Task 1) to study the inter-
~active controﬁ'system fa1]ures resulting from s1mu1taneous and/or -
sequent1a] fau]ts ’

As part of the activities conducted at ORNL through NRR/RES (FIN
No. B- 0467) ORNL will develop a hybr1d computer model to s1mu1ate
the behavior of a PWR type plant. Concurrent]y, as part of the
activities conducted at EG&G Idaho Falls (FIN No. A- 6477) EG&G w1]f
deve]op a digital computer model to simulate the dynam1c behav1or
" of a BWR: type plant with an option to deve]op a mode] to s1mulate a -
PWR design to study other PWR des1gns The models will be oriented
toward 1dent1f1cat1on and evaluation of the impact of system inter-
action and failure dependencies of control systems 1dent1f1ed in’
Task.1l. The mode]s will employ the use of different codes. EG&G
will utilize ex1st1ng RELAP 5 codes and ORNL will utilize a hard- w1red
analog computer for modeling the control systems and a RETRAN code
for the plant dynamic model. Extensive use of existing and verifiable
codes and models will be utilized. Additional mode]ing will be
developed for the control systems and for the necessary secondary.
flow 1oops We plan to modify the models as necessary to simulate
the p]ant spec1f1c character1st1cs of the four p]ants under rev1ew
‘Computer s1mu1at1ons of postu]ated scenar1os will be performed to
determ]ne 1f p]ant operat1ng or safety 11m1ts (1dent1f1ed in the
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specific Technical SpeCifications and in NUREG-0800) are exceeded
When plant operating or safety limits are exceeded then the respective
event sequences will be identified and conSidered in Task 5 and/or

6. . As a result of this task it is antiCipated that the lists of
systems identified-in Task 1 will be modified. ' During this phase

an assessment will be made as to the pOSSibiiity of utilizing any ‘
other dynamic models in part or in whole, already deveioped by -

others to simulate the p]ant specific characteristics of the p]ants

under review or for verification testing of the models that will be

developed. The benefits of using the .models developed for‘the:LOFT |

project, or the ‘use of the Tennessee Va]]ey Authority (TVA) Simulators

Task

or the capabi]ity to use the NSSS vendor engineering Simuiators
Wiil be eva]uated ‘ ' X )

T . ' o : -
3 Identify the Failure Modes of the Safety Significant Systems

Identify the potentia] faiiure mechanisms (i e. , ‘root causes) of L
the control systems that have been identified as a result of the
collective actiVities described in Tasks 1 and/or 2. The informa-
tion learned as a result of the LER reports, the IE Bulletins and
Orders and other appiicabie documents (such as failure rate data)
will be factored into the evaiuation to identify credible failure -
modes and to assess the 1ikelihood of their occurrence. Additionai

_FMEA and fault tree analysis may need to be performed on a sub- system

(i.e., component) level on se]ected systems to identify the mechanistic
failure modes that can occur and to assess methods,for corrective N

“actions. The need for additional analysis will be evaluated on a

case-by-case basis. The relative importance of the contro]‘system,

its complexity and its dependence on environmental conditions and

on other systems will be a factor for implementing any additional
analysis. During this phase failure modes due to short/or open
circuits, loss of envirdnmenta] support systems, loss of power

“supply, abnorma? enVironmental or seismic effects Will be conSidered

_ Operator action will be addressed to the extent of asseSSing if
"_credit can be given to the- operator in mitigating certain se]ected

tranSients caused by contro] system faiiures This assessment w111
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be limited to assuring that the procedures to m1tlgate these ]1m1ted
trans1ents are adequately written and relatively s1mp]e for the opera-
tor to correctly accomplish the task in the time a]]owed, and that

-suff1c1ent information and time is ava]]ab]e to the operator to assess

the cond1t1ons that exist.

4 Evaluate the Effects of Loss of Power Supply to the Contro]
~ Systems. (Inc]ud1ng e]ectr]c (ac and dc) pneumat1c and
hydrau11c power sources )

Lo

‘Numerous 1nc1dents have occurred in nuc]ear generat1ng plants

involving loss of power in the non- safety 'grade 1nstrumentat1on and

control systems:: These 1nc1dents resulted in reactor and turb1ne

trip; the open1ng of the pressur1zer power operated re11ef va]ves,.
and code safety valves; discharge of a 51gn1f1cant amount of -

primary coo]ant 1nto the conta1nment bu1]d1ng, and the Toss of ;jr
display 1nstrumentat1on in the control room. The trans1ents andf 7
the loss of equipment function produced as a result of these
incidents significantly impact the operator 5 ab111ty to proceed to.'
safe shutdown conditions iR an orderly manner. The purpose of th1s
task is to eva]uate the effects of loss or degradation of the:

safety grade or non-safety grade power supplies which prov1de power‘

to the non- safety grade 1nstrumentat1on and contro] system

identified in Task 1 and 2. The eva]uat1on will include the -
effects of the 1oss of ac and dc electrical power sources and 1oss'
of any applicable pneumat1c and hydrau]1c power sources that

operate any important valves. The evaluation ‘will be 11m1ted to

- the loss or degradat1on of a single power supply and multiple power

supply fa11ures that result from a s1ng]e (source) failure or
event. The control systems of the four plant des1gns will be
reviewed. The review of this task will be integrated as part of a
rev1ew effort associated with the other tasks identified in th1s A
p]an “and will consist of the fo]1ow1ng ' o ‘

a. - Coord1nate act1v1t1es w1th the f1nd1ngs of USI- 44 "Sfatioh'o'

B]ackout " and NUREG 0666 g Probab111st1c.$afety Analysis of .
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dc Power Supply Requirements for Nuclear Power P]ants " April,
1981, and integrate any applicable requ1rements and information
deveioped as a resu]t of that activity.

Consider the licensees' evaluations and responses to IE Bu]]e-
tin 79-27, “Loss of Non- Class IE Instrumentation and Control ‘.)
Power System Bus During Operation " November 30, 1979. This _
subtask will complement the review of IE Bulletin 79- 27 and -
evaluate ac and dc bus power supply fai]ures of the reievant _
power distribution systems (not limited to 120v systems) on
important non- safety equipment and systems If the non- safety
grade equ1pment is powered from a safety bus, the effects of

* bus degradatiOn on the safety 1oads connected on that bus w111

also be eva]uated
4,

Identify and document the contro] systems that have a Significant o

'safety impact due to power supp]y fai]ures (this Will be a’.

spec1fic subgroup of the systems identified in Tasks 1 and 2.
Evaluate the effects of a loss of power to the display instru-

~mentation of these systems. U51ng the criteria and gu1dance

proposed in Reg. Guide 1.97, "Instrumentation for Light Waterj
Cooled Nuc]ear Power Plants to Assess P]ant and EnVironment
Conditions During and Fo]]ow1ng an Acc1dent " determine to -

what extent the prob]ems found would be resolved by impiementing

this guide. Verify the adequacy of - eXisting criteria or

develop additional criteria (if ncessary) to minimize: the _
consequence of such power failures. Assess the reliabiiity of

the non-safety grade electrical bus, by'eva]uating'the existing g
operatihg history The effects of the non-safety grade bus '
failures during startup, shutdown,.norma] power operation and
during accident and transient modes of operation w111 be
conSidered in the eva]uation ’

.i: Develop and propose criteria (or gu1de11nes) to improve the -
'~_ re]iabi]ity of non- safety grade power supplies (if necessary)

and propose recommendations to improve the capability of the o
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systems to cope with the effects of the system failures
identified in subtask c. Integrate the app]1cab1e requxre-
ments and 1nformat1on developed as a result of the IREP .__
studies conducted on Calvert Cliffs 1, Millstone 1, ANO-1 and
Browns Ferry 1, and those identified in subtask a. In |
addition, integrate the applicable information that is'
developed as a result of the Sandia studies-(FIN‘NdQ A-1324).

Task 5 Determine the Need for Control or Protection System Improvements

|

: Ver1fy the adequacy of the existing criteria for contro] systems » E
defined 1n (a) the Standard Review Plan Section 7.7 (NUREG-0800) - f o
'and (b) app]1cab1e Branch Techn1ca] pos1t1ons "Review the act1v1- -'.v" ;
ties and approaches used by the 1nternat1ona1 commun1ty to. | '
" (1) minimize contro] system. fa11ure and (2) improve control. system : ‘ ?
reliability. Eva]uate the need for additional non-safety grade - ‘

control systems or the need for’ add1t1ona1 safety grade protect1on

systems : Dur1ng th1s phase, assess1ng the need for improved or’

additional operator action to recognize and to mitigate specific

“transients resulting from control system failures will be made.
RecommendationS»concerning improvements to the exiSting contrd]

protection and power systems, and the need for add1t1ona1 equ1p-

'ment, such as h1gh 1eve] alarms, 1eve1 contro]s or “interlocks to -

minimize postulated faults will be justified on the bas1s of cost'

effectiveness and risk to safety. The adequacy of existing staff

pos1t10ns regarding certain design requirements for control systems

such as the sharing of common sensor lines between safety and

non-safety systems will be evaluated in light of the knowledge

gained through the operating.history (i.e., via LER's and Bul-

letins, etc. ). The need for impnoved or addftiona] surveillance

testing to 1mprove the reliability of the .non- safety systems will

also be eva]uated and proposed if warranted. '
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Task

6 Provide Design Criteria for the Evaluation of Control Systems

Develop and propose (if necessary) additional cr1ter1a or gu1de]1nes
to improve system reliability and minimize contro] system fa11ures

- that (1) could lead to transients more severe than pred1cted in the

plant FSAR accident analysis, and (2) cou]d cause transients that
would significantly affect the ava11ab111ty of plants (such as’
blowdowns, spills, etc. )

" As a result of this study and at the cbmp]etion of this task, a"

report will be issued descr1b1ng the conduct and conc1u51ons of

tasks 1dent1f1ed above Recommendatlons (1f any) for control -

"5system or protection system mod1f1cat1ons will be prov1ded separate1y

1‘Task

- The obJect1ve of subtask 1 is to 1dent1fy automat1c and manua]

as proposed rev1$1ons or additions the to Standard Review P]an the
Regu]atony Gu1des, or the NRC Regulations. ' ‘ ' . '

7 Ident1fy Contro] Systems That Cou]d Lead to Steam Generator » ) .
Reactor Vesse] Overfill and 0vercoo]1ng Transients o _rnl ' ' f

As.part of the overall review effort, the initial fbcus will be to:

e Eva]uate Contro] Systems that could Tead to a steam generator

or reactor vessel overfill trans1ent © (subtask 1)

. Eva]uate control system failures that could ]ead to reactor
overcoo]1ng transient. (subtask 2,

Identify the lessons that have been learned'from past cbntfo]
system failures from the LER's, the Bulletins Orders, the
app]lcable applicant responses .and from 1ndependent ut111ty
studies. 2

control. systems whose fa11ure have the potent1a1 for caus1ng steam'”' S
generator or reactor vessel overfill. The obJect1ve of subtask 2 :
is to 1dent1fy those contro] systems- whose fa1]ure or ma]funct1on
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' can contribute to an overcoo]ing transient in the primary system of
sufficient magn1tude to initiate repressurization via the automat1c
1n1t1at1on of the safety injection systems. . The criteria that w111
be used for selecting and categorizing s1gn1f1cant control systems
for these tasks will be defined. A candidate criteria for identi- ‘ 
fying significant systems for subtask 1 may be one whose fa1]ure or. -
malfunction may lead to water ingress (or swgn1f1cant1y increase
moisture carryover or steam quality in the main steam 11ne steam -
space). This water ingress may lead to a loss of existing safety
- systems (i.e., the loss of auxiliary feed pump turbines) or cause
,undue stress to the steam lines. ~ The screen1ng cr1ter1a for sub-
task 2 will be deve]oped with ass1stance from Task A-49, Th1s' ’
ass1stance will- be- 1n the form’ of def1n1ng 1mportant event sequences
and descr1b1ng unacceptab]e pressure temperature cond1t1ons that
‘may occur as a resu]t of selected control failures. The approach" 
and methodology outlined in Tasks 1 through 6 will be ut111zed for
resolution of these subtasks. ‘

As part of a separate subtask conducted for Task A-49, RES has
‘contracted ORNL (FIN No. B-0468) to perform a study of PTS, 1nc1ud1ng
as one subtask, the control and safety system design for each of -
. the three PWR vendors (the same plants will be studied for this

. task.) One purpose of the contract is to provide details of the"b
contro] and safety functions that could contribute to pressurlzed_
thermal shock events. We plan to utilize the controi system‘informa-
tion developed on that subtask and include their f1nd1ngs in our
eva]uat1on At the same time, we expect that the results from A- 47 ‘
related" efforts, including those under Fin No. B-0467 at ORNL and
A-1324 at Sandia (see Sect1on 5) to contr1bute to the resolution of °
A-49,

Proposed recommendations in the form of gu1de]1nes or cr1ter1a w111”.
be deve]oped (if necessary) for control system mod1f1cat1on or for

- additional protect1on system functions which wou]d m1n1mize the

'1mpact of control system failures or ma]funct1ons that could con-'
- tr1bute to s1gn1f1cant steam generator or reactor vesse1 overf111
'trans1ents and/or pressur1zed overcoo]ing transients
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’ As a result of these studies and at the completion of subtasks 1
and 2 a report will be issued describing the technica] results and
findings. A report.will also be 1ssued to summarize the lessons

" Tearned from the study of the applicable LERs, Bulletins and Orders
and from the other information identified in Task 1. Recommenda- )

~tions for new or mod1f1cat1ons to existing requirements (if any). .
will be prov1ded separately as proposed revisions or additions to
.the Standard Rev1ew PTan or the ReguTatory Guides. o

3. BASIS FOR CONTINUED OPERATION OR LICENSING PENDING COMPLETION
OF PROGRAM

As prev1ous]y noted, the NRC staff has performed 1nstrumentat1on and
_ control system reviews on 11censed plants "and is currently rev1ew1ng on~
. a case-by-case basis the Near Term 0perat1ng License (NTOL) plants.
The goal of the rev1ews is to verlfy that the control system fa11ures
(e]ther s1ng1e or mu1t1p1e failures) will not prevent automat1c or '
manual initiation and operat1on of any safety protect1on system equ1p-
ment required to trip the plant or maintain the plant in a safe shutdown
condition following any “ant1c1pated operatwona] occurrence' or
"accident." These reviews are performed utilizing, in whole" or¢1n*part;'
* the guide]ines and criteria identified in Standard Review Plan Section'7.7;

With the'recent emphasis on the availability of post-accident ‘
instrumentation (Regulatory Guide 1'97) the staff reviews evaluate the
designs to assure that control system failures will not depr1ve the ‘
operator of information required to ma1nta1n the p]ant in a safe’ ‘
shutdown condition after any "anticipated operational occurrence or
accident." For the NTOL reviews, the applicants are requested to
eva]uate their control systems and 1dent1fy any control system whose
malfunction could impact plant safety. The 11censees are requested to .
identify the use (if any) of common power supp11es, and the use of -
common sensors or common sensor impulse 1ines whose fa11ure cou]d have
potent1a1 safety s1gn1f1cance The resu]ts of these rev1ews and the f _
staff's eva]uat1on for the NTOLs are documented 1n the Safety Eva]uatwon

Reports on a case- by case basis.
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“In addition, a specific set of "accidents" has been analyzed to demonstrate
that plant trip and/or safety'system‘equipment actuation occurs with ,
sufficient capability and on a time scale such that the botential conse-

~ quences to the health and safety of the public are within acceptab]e“
limits. 1In these analyses, conservative assumptions have been used

The conservative ana]yses performed and the "accidents" chosen for the
‘ana]yses are intended to demonstrate that the potential consequences to
the health and safety of the public are within acceptable 1imits for a q
wide range of postu]ated events even though spec1f1c actual events m1ght
not follow the same assumptions made in the analyses. '

Severa] act1v1t1es that have been comp]eted or are still ongoing whlch
‘address the effects of “‘control system fallures have been conducted by
the NSSS vendors B&w has comp]eted a fa1]ure modes and effects ana]ys1s
and a review of operat1ng experience for their Integrated Control System
(ICS) and reported the resu1ts in B&W Report BAW- 1564 “Integrated -
Control System Re11ab111ty Ana]ys1s " August 1979 The staff comp]eted :
its review of BAW-1564 through a technical ass1stance contract with ORNL
(Memorandum, R. Satterfield to P. S. Check, "Assessment of B&W Report 1564,
'Integrated Control System Re11ab1]1ty Ana1y51s' " May 9, 1980). -As a
result of this review, both the staff and ORNL concluded that the ICS
' 1tse]f had a re]at1ve1y Tow failure rate and did not appear to 1n1t1ate
‘a significant number of p]ant upsets. - Failure statistics revealed that
only approximately 6 of 162 hardware,ma]funct1ons resu]ted in reactor
trip. ORNL has further concluded that the B&W analysis shows- that"
anticipated failures of and within the ICS are adequate]y m1t1gated by
the plant safety systems and many potential fa1]ures would be mitigated
by_crosscheck1ng features of the control system without challenging the
plant safety systems. In BAW-1564, B& recommended six actions regarding
“control system improvements which could be made to improve overall plant
performance. In November 1979, the licensees with B&W p]ants (except
Three Mile Island Unit’ 1) were requested to evaluate the B&W recommenda- ‘
tions and- report their fo]]owup actions. Subsequently, the responses-q
have been rev1ewed and found acceptab]e by ICSB.
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Also, the licensees have been requested (IE Information Notice 79- 22,

."Qualification of Control Systems," September 14 and 17, 1979) to review ,
- the possibility of consequent1a1 control system failures which exacerbate

the effects of high energy line breaks (HELB) and adopt design changes
or new operator procedures where needed to assure that the postu]ated
events would be adequate]y mitigated. All licensees responded to the
request and the responses were screened On the bas1s of. the rev1ew no-l
specific event leading to unacceptable consequences was identified and, '
in general, control equipment locations were such that consequent1a1

failures would be unlikely. Some licensees did make changes to their

operat1ng procedures to address the poss1b1]1ty of control fa11ures As;v~

part of the staff's ongo1ng review of the adequacy of the equ1pment
g qua11f1cat1on program on NTOLs ‘and in- response. to IE Bulletin 79 01,
"Environmental Qua11f1cat1on of Class IE Equ1pment " February 8 1979

~for all operating réactors the staff is re-evaluating the qua11f1cat1on S

programs to assure that equ1pment that may potentially be exposed to
fHELB env1ronments have been adequately qua]1f1ed or an adequate bas1s

~ has been provided for not qualifying the equ1pment to the 11m1t1ng
hostile environment. ’

The equipment qua11f1cat1on eva]uat1ons are conducted on a case- by case
'a.bas1s . The staff reviews for all operatwng p]ants will be documented 1n
the’ supp]ementa] Safety Eva]uation Reports. For NTOLs, the staff rev1ews
w111 be comp1eted before operat1ng 1icenses are granted. o '

In addition, IE Bu]]etxn 79 27 was 1ssued to 11censees request1ng that
eva]uat1ons be performed to ensure the adequacy of plant procedures for _
accomplishing shutdown upon loss of power to any e]ectr1ca1 bus supplying
power for instruments and controls. In their responses to the Bulletin,
]1censees have indicated that corrective action has been taken including
: hardware changes and revised procedures where requ1red, to assure that.
the loss of any single instrument bus would not result in the ]oss of
instrumentaton required to mitigate such an event. As part of 0perat1ng

License (OL) 11cens1ng rev1ews,_ICSB is requesting that s1m1]ar rev1ews .g;3;,

be conducted by the NTOL app11cants
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Based on the activities identified above and the ongoing NTOL case
review activities, continued licensing and operation of PWRs and BWRs is
acceptable pending comp]et1on of this program '

-4, NRC TECHNICAL ORGANIZATIONS INVOLVED

A. Division of Licensing (DL).

DL will prOVide the coordination necessary to expedite and collect
system design information on four operating reactors. The information -

needs will be to procure system piping and 1nstrumentat1on designs’ andf

- flow and logic diagrams for the non- safety grade control systems
.Assoc1ated contro] equ1pment support system design schematlcs, such as:,s'

power supp]y systems will also be needed. DL will provide ass1stancefh
to the Task Manager for setting up and coordinating with the uti]ity”

personnel, information meetings and site visits that may be necessary

DL will also provide assistance to the Task Manager for 1ntegrat1ng any

relevant experience and any new requ1rements resu1t1ng from the

activities identified in Task A- 47 DL w1]1 contribute to the rev1ew

and approval of any. lTicensing requ1rements and guidelines developed as a
result of this USI, and will prov1de review and comment on the techn1ca1

eva]uat1ons provided by the Task Manager.

Manpower Requirements

Total  FY83  Fyasa

Operating Reactors Branch No. 1 0.20 my* .15 .05
Operating Reactors Branch No. 3 0.20 my .15 .05
Operating Reactors Branch No. 4 0.20 my .15 .05
Operating Reactors Branch No. 2 - 0.20 my .15 .05
Operating Reactors Assessment Branch- - 0.30 my .20 .10

E3 ] .
Assumed 1 man-year = 40 man weeks.
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By Division of Systems Integration (DST)

DSI will provide review and comment on feChnical eva]uafibns’prOVided’by
“the Task Manager in the areas of insfrumentat1on and control, electrical
power, the reactor and auxiliary plant designs, and accident ana]ys1s
The Instrumentation and Control Systems Branch and the’ Power Systems -
Branch will provide assistance for the purpose of integrating relevant
experience and any new requirements and guidelines stemm1ng from the
comp]et1on of the subtasks described in Task A-47. The Reactor Systems
Branch and the Auxiliary Systems Branch will assist in the deve]opment
- of ‘the selection criteria to be used for estab115h1ng safety s1gn1f1cant
f,'contro] systems (descr1bed in Task 1) and will ver1fy comp]eteness of
non- safety grade control” systems that may be needed in m1t1gat1ng the :Af
| xacc1dents and trans1ents ana]yzed in Chapter 15 of the p]ant FSAR. In
add1t10n DSI will contr1bute to the formu]at1on, review and approva] of '
the recommendations, and guidelines deve]oped at the completion of the .
tasks (descr1bed in Task A-47). DSI w111 also review and comment on the_
| draft and final NUREG Report.

!

Manpower Requirements

) Total FY83 - FY84
- Instrumentation and Contro] Systems Branch - 0.35 my ;30{ f.'v<.05
Power Systems Branch » : 0.25my - .20 . .05
Reactor Systems Branch o - 0.50my - .4 .10

_Auxiliary Systems Branch 0.175 my .125 .05
C. Division of Human FactorsvSafety (DHFS)

DHFS will provide revien and comment on those technical evaluations

- involving man/machine interfaces. DHFS will contribute to thé'formu1a¥
tion, review and approval of recommendations and guidéTines involving
man/machine interfaces developed at the comp]etion of the tasks. -In
this area DHFS will contribute in the deve]opment:of maintenance or
testing requirements (if warranted) for non-sdfety controlysystems}~~
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Manpower Requirements -

Total = FY83  Fys4
Human Factors Engineering Branch | .15 my | 15 } 0.
Procedures and Test Review Branch . .15 my .15 0

D. Division of Safety Techno]ogy (DST) : ' o S :a">
: _ | |

DST will prov1de overaTT management of the program to resolve th1s USI

: Prov1des liaison between NRR and RES and prov1des coordination of acti-

vities performed within NRR which are part of this Task Action Plan. -

’DST has pr1mary respons1b111ty for the review of the draft recommenda-'f

t1ons and gu1de]1nes and for coordination of the internal management and

the pubT1c review process requ1red to adopt the recommendat1ons and

gu1deT1nes into T1cens1ng requ1rements DST will prov1de rev1ew

comment and technical support on those 1ssues/evaTuat1ons provided by

the Task Manager 1nvolv1ng reliability and risk assessments, and ‘

~ cost/benefit assessments related to non- safety contro]l systems.

DST w1TT prov1de aSSIStance to the Task Manager for the. purpose of _
integrating reTevant experience and any new requ1rements stemming from
~the completion of those act1v1t1es related to Task A-47 for which DST
-_has responsibility. Those activities include RRAB system 1nteract1on

studies, and the Task A-49 and Task A-44 act1v1t1es referenced in
_'prev1ous sections of this pTan ' '

~In addition RRAB will provide techn1ca1 support in the area of
reT1ab1T1ty and risk assessments on non- safety control systems that have
been identified as safety s1gn1f1cant The Safety Program EvaTuat1on
Branch will provide technical support on the cost/benefit evaTuat1ons
associated with the recommendat1ons .and positions developed on each of
the subtasks. = DST will also coordinate the rev1s1on and publication of
the NUREG report and coordinate the issuance of other Tlcens1ng
documents such as Regulatory Guides, RuTes, and the Standard Rev1ew PTan
with the D1v1s1on of Eng1neer1ng Technology .
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v Manpower Requirements

Total = 'Fv83:  Fyss

Generic Issues Branch - I 2.25my 1.50 . .75
Reliability and Risk Assessment Branch . .15 my 125  .025
Licensing Guidance Branch ' _ ' .15 my .10 - .05
Safety Program Evaluation Branch 3my .3 .00

Research & Standards Coordination Branch .15 my .10 .05, -

'E. Office of Ana]ysﬁs and Evaluation of Operational Data.(AEOD); "

AEOD will provide review and comment on the technical evaluations provided

by the Task Manager. AEOD will prov1de assistance to the formu]at1on, s

review and comment of the recommendations and guidelines deve]oped _
(pr1mar1]y on subtask’ 1) AEOD wilt a]so provide ass1stance to the Task
Manager for the purpose of 1ntegrat1ng relevant experlence for wh1ch
AEOD has respons1b111ty '

Manpbwer Requirements ‘
| Total  FY83 .. Fyss
Plant Systems Uniﬁ _ U .15 my .10 .05

"5. ASSISTANCE FROM RES DIVISIONS

Close coordination and cooperat1on will be required on Task A-47 between
- NRR and RES.  RES assistance will be required from the Division of

Fac111ty 0perat1ons Instrumentation and Contro] Branch (ICB) ICB
through contracts with ORNL, will develop the generic PWR s1mu1ator -
models (d1scussed in Tasks 1 through 3) as a specific input for the =~
act1v1t1es outlined in Task A-47. 1In addition, RES (FIN No. B-0467)

will conduct'a.review on two or three PWR designs discussed in thieiTask
Action Plan and will perform the activities identified in Tasks 1 through -

7 on each of these plants in conformance with the schedule identified in

Figure lf RES will also provide a draft report on each of the p]ants
reviewed. The report w111 .include the content of the 1nformat1on descr1bed:,f
in Tasks 1 through 7 . '
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Ary control systems identifiedvby RES to be generic will be-identified
in Task A-47.v In addition the Division of Risk Analysis will provide
technical input from Task A-44, "Station Blackout" relative to loss of
power to the vital buses associated with' non- safety control systems '
Also, any app]1cab1e information developed by the Sandia plant e1ec-"
_trical systems study (FIN No. A- 1324) that would enhance a more comp]ete
understandlng of s1gn1f1cant interactions between the electrical power
~and the e1ectr1ca1 contro] systems will be factored into the overa]]
evaluation if the information is ava11ab1e and compat1b1e with the
schedule for resolution of this task '

1

Manpower Requirements .

Total  FY83 Fved

 Instrumentation and Control Branch .85 my .55. 0.3
-Division of Risk Analysis 225 my - .15_ 075

(The manpower requ1rements for RES/ORNL act1v1t1es are summar1zed in }F4i
Tab]e 1) ' ' '

6.  TECHNICAL ASSISTANCE

Technica] assistance:to the prograh wi]]-bevrequired for the activities
identified in Tasks 1 through 7. Contracts will be made with the -
National Laboratories to conduct the studies and act1v1t1es descr1bed 1n
Section 2 of this Plan. Funding will be prov1ded by the 0ff1ce of
Nuclear Reactor Regulation and the Office of Nuclear Regu]atory _
Research. The est1meted costs are shown in Table 1. The proposed
schedule for Task resolution is shown in Figure 2. Should edditibha1
evaluations of other plant designs be needed a significant cost
increase will take place. Such costs are not included in the cost
est1mates shown in Table 1. )

The funding associated with the RES activities related to Task A-47,
(specifica11y FIN.No. B-0467 and FIN No. B-0468) are funded d1rect1y by
" the Division of Fac111ty 0perat1ons 0ff1ce of Nuc]ear Regu]atory
‘Research These re]ated activities are a part of a 1arge overa]]

* research program wh1ch is beyond the scope of Task Action Plan A 47
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7. INTERACTIONS WITH QUTSIDE ORGANIZATIONS

Interact1on w1th outside organizations will include the NSSS vendors
utilities, the architect/engineers, the Electric Power Research
Institute (EPRI) ORNL, Sand1a Laborator1es and EG&G-Idaho.

" The activities of Task A- 47 will be coordinated with the appropr1ate

ACRS subcommittee. Significant information will be prov1ded to the
subcommittee as it becomes available and meet1ngs will be scheduled at A
appropriate times. Peer review will be conducted through ACRS briefings
and by establishing a peer review panel (1f necessary) selected from
outs1de NRC having appropriate expert1se In. add1t10n as Task 5 .
progresses, it w1]1 -be.necessary to establlsh a strong 1nteract1on and

" information exchange ‘with the international commun1ty Attendance at

international conferences and/or site visits to selected fore19n utility.
agenc1es and consultants is ant1c1pated

8. POTENTIAL PROBLEMS

A. = Traditionally, the licensees were not required to provide design
and operating experience on non- safety grade contro] systems, and
therefore ~complete information on the final "as built design® for
these systems (i.e., schematics, flow logic diagrams and_system .
descriptions) and operating experfence'may be difficu1tfto'obtain.

B. Performance of selected tasks'described in Tasks 1'through,7 by. NRR
will require participation from members of.DSI,'DL, and RES at
various intervals throughout the program. Assignmentsyqf selected
personnel, at specific intervals, will be requ1red " Close ,
coordination and cooperation is needed w1th1n NRR (e. g., Task .A- 49)
and between NRR and RES (e.g., ORNL). '

C. Development of appropriate re1iability/safety goa]s for speciffc:

fnon safety grade contro] systems and trans]at1on of these goa]s
into 11cens1ng requ1rements R
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D. Uncertainty as to the applicability or compatabi]ity of the

. o information that will be available from IREP, systems 1nteract1on
studies, and other’ ongomg re'l1ab111ty and risk assessment studies
for use on Task A-47. The completion schedu]es of these act1v1t1es-
may not be compatible with Task A-47. Uncerta1nty as to whether .

the information obta1ned from these act1v1t1es can be used for a
‘generic study ' o

A
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~Table 1 A-47 USI Funding

- of TAP A-47 on

2 PWR type designs

‘FIN# B0467

Years

FY 1982 FY 1983 , FY 1984 Total
Manpower  Cost Manpower Cost Manpower Cost Manpower Cost

EG&G Activities 1.0. -99K 3.3 . 408K 0.2 . 42K 4.5 . - 550K

Resolution of Staff : Staff : Staff ‘ Staff o
" .TAP A-47 Review on = Years Years: . Years - Years

BWR Type Design '

FIN# A6477

EG&G or ORNL 0.1 11K . 4.0 - 456K 0.4 83K 4.5 550K

Activities staff : Staff - Staff ¢ Staff . .

(to be decided) Years Years - Years . Years

Resolution of - : - 1”

Task A-47 on one -

W PWR design _

4. . - - . '

RES (ORNL) 4.4 636K 4.2 -~ 636K - 5.5 - 1035k 13.1 - 2207K
“Activities to . Staff Staff - Staff Staff :
.include resolution Years Years

Years.
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~Table~2-ReTated Activity Funding: ——~ -

RES (Sandia) Activities
FIN No. A-1324

FY 82 FY 83
" Cost ‘Cost’

$350,000 $400,000
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PHR (B&W)

~ Task 1
Task 2
Subtask 1
Subtask 2
Task 3
Task 4
Task 5 & 6

ORNL

FY 82

A

PHR (CE)

Task I
Task 2
“Subtask 1
Subtask 2
Task 3
Task 4™
Task 5 & 6

ORNL

BWR -{6E)

- Tesk 1

“Task 2
Subtask 1
Subtask 2
Task 3
Task 4
Task 5.4 6

EGAG

)

PWR (W)

Task-1
Task 2
Subtask 1
Subtask 2
Task 3
Task 4

" Task 5% 6

EGAG or ORNL
{to be decided

" NOTE:

Proposed Schedule for Task A-dj‘
-"SAFETY IMPLICATIONS OF CONTROL SYSTEMS™

T

~

v Draft'Réport Submitted by Llabs
V Final ‘Report Submitted by Labs
@ Draft Report Submitted py NRR



