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..

Mr. James Taylor
Acting Executive Director for' Operations
U.S. Nuclear Regulatory Commission
Washington, D.C. 20555'

Subj: Appeal From Staff Decision Requiring Total Equipment
Diversity Under'ATWS Rule (10 C.F.R. 6 50.62)

Dear Mr. Taylor:

Attached is the appeal of the BWR Owners' Group (BWROG)
regarding Staff action on the use of Rosemount-transmitter trip
units as they relate to the ATWS Rule. There exists a difference
of opinion with the Staff on the subject of what constitutes a
sensor and what kind of diversity, if any,'should be applied to
the trip unit portions of the alternate rod injection system
level and pressure sensors.

The Rule requires alternate rod injection system
diversity, from sensor output to the final actuation device. The
currently installed alternate rod injection and reactor trip
system level and pressure sensors each comprise a transmitter
plus a remotely located trip unit. Were it not for the-
separation of the trip unit from the transmitter, the
transmitter / trip unit would be a sensor (within the meaning of
the Rule) according to the Staff, and would be exempt from the
diversity requirement of the Rule. Because of the perception
that a transmitter / trip unit is not a sensor, the Staff is
requiring the level and pressure trip units of the alternate rod
injection system to be manufactured by an alternate supplier,
i.e., they are requiring equipment diversity. However, this is
inconsiste't; the portion of the ATWS Rule in question focuses on
the potential for common cause failure. The trip unit and
transmitter are connected by a passive device (wiring) which is
not a common cause failure concern. Moreover, even if the remote
location of the trip unit were a source of common mode failure,
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equipment diversity of the trip unit would not address location-
based concerns.

,

Regardless, if the ATWS Rule is applied to the trip units,
the Rule itself calls for diversity (the Rule does not indicate
any specific type of diversity). There are many ways to provide
diversity, including, among others, equipment, functional and
application (energization state) diversity. BWR owners have
provided such diversity in all active components of their
alternate rod injection systems, including the level and pressure
trip units. Functional diversity and diversity by application
are provided for the level and pressure trip units. We think the
outright rejection of these acceptable forms of diversity is
again inconsistent with the intent of the Rule. A common mode
failure of the trip units must result in a reactor trip because
the trip units are identical but have opposite energization
states during operation. (Alternate rod injection would trip the
reactor if a common mode failure caused the output of the trip
unit to energize. However, if a common mode failure caused the
output of the trip unit to deenergize, the reactor protective
system would trip the reactor.) The Staff has determined quite
the opposite--that a common mode failure must result in a failure
to trip because the units are identical. This conclusion is
erroneous.

The Staff's position of equipment diversity stems from
cuidance in the Statement of Considerations published with the
Rule which states that the preferred form of diversity is
equipment diversity which is to be provided where reasonable and
practicable. Aside from requiring diversity where none is
required, the current Staff position requiring equipment
diversity in this case is unreasonable. The maximum possible
benefit to be gained by installing diverse trip units is
negligible, but the cost is substantial and carries with it the
unmeasured but significant risk of increasing maintenance-related
common mode failures. We are concerned that the Staff is i

Irequiring equipment diversity only for the sake of diversity, in
spite of the lack of safety benefit. The ACRS shares this
concern. See Attachment 1.

s

We have raised the diversity issue on two occasions with |
Dr. Murley, who after due consideration, rejected our position. I

While we have great respect for Dr. Murley's technical expertise,
we think his conc 3usions on this issue are inconsistent with the
Rule and the prior Staff positions supporting the Rule. In fact,
the current Staff position has the potential to increase coamon

|
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cause failures,.thereby defeating the purpose of the Rule'. 'The
ACRS also shares this concern.

We-have attached a detailed analysis and history of this
. issue (Attachment 2) for your consideration and we' request that 1
you review our position. Staff acceptance of.the diversity

'

currently.provided would allow the BWR owners to avoid
unnecessary modifications to the alternate rod injection system.
We also'believe that the technical input of the ACRS is extremely
-useful and we encourage you to study their. letter. See
Attachment 1.

We further. request that the Commission be asked'to send
the question of transmitter trip unit diversity to.the ACRS for
resolution. Specifically:

1. Are the ARI and RTS Rosemount transmitter / trip units
sensors within the meaning of the ATWS Rule, and if so, are they
subject to the diversity requirement of the Rule?

2. If the ARI and RTS Rosemount trip units are subject
to the diversity requirement of the ATWS Rule, is the use of
diversity of-application (energization state diversity) in the
trip units sufficient, when combined with the equipment and
. functional diversity of ARI and RTS systems, to meet the
diversity requirement of the Rule?

We believe the Staff has reached an inappropriate
conclusion on this issue. The'NRC has already addressed the
technical and safety questions involved with sensor diversity and
has provided very clear guidance'in the ATWS Rule, the Statement
of Considerations, and the Polic-f Statement on Diversity. We|do
not question that guidance. At issue here is whether the current
Staff position on sensor diversity conforms to,that guidance. . ,

The comments / positions provided in this letter have been
endorsed by a substantial number of the members of the BWROG.
However, this letter should not be interpreted as a commitment of
any individual member to a specific course of action. Each
member must formally endorse the BWROG position for that position
to become the member's position.

|
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L Thank you for your attention to'this matter. We look
forward to your response.

|

Sincerely yours,
.

Stephen ~D. Floy , Chairman.
L BWR Owners'. Group,

|

SDF/

Attachment

.cc: BWROG Executive oversight Committee
BWROG Primary' Representatives.

G.J.-Beck,.BWROG Vice Chairman
R.F.-Janecek, RRG Chairman
S.J. . Stark - (GE)-
G. Samstad:(GE)
Dr. T. Murley . (USNRC)
F.J. . Miragl'ia - (USNF.C)
T. Price --(NUMARC)
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Appeal Of: Staff Decision Concerning the
Diversity Requirement of the ATWS Rule

,

(10 C.F.R. 6 50.62) 1
!

!
1

I. . INTRODUCTION

This letter is an. appeal'of a Staff decision regarding the

extent to which'Rosemount level and pressure transmitter / trip-

units installed in the alternate rod injection'(ARI) system and

the reactor trip system (RTS) need to be diverse pursuant to the

ATWS Rule (10 C.F.R. S 50.62).

The issue initially was joined on the Carolina Power & Light

(CP&L) ' docket when it requested reconsideration - of a Staff
i

decision requiring complete equipment diversity of the water

level transmitter / trip units installed in the ARI' system and the

RTS.2 The BWR Owners' Group (BWROG) supported CP&L's appeal;3

|

1/ Safety Evaluation By The Office Of Npclear Reactor Regulation
Related To Amendment No. 150 To Facility Operating License
No. DPR. 62 Carolina Power & Light Co. et al. Brunswick
Steam Electric Plant, Unit 2 Docket No. 50-324 (Apr. 8,

1988).

2/ Letter from L.W. Eury to Thomas E. Murley (May 11, 1988).

3/ Letter from D.N. Grace to Thomas E. Murley (Jun. 28, 1988).

|
.
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however,.on August 8, 1988, the appeal was denied.4

Subsequently, the.BWROG again appealed the Staff decision'on the

basis of further information, but this appeal'also was denied.5

In each denial, the Staff maintained the position that the

water level and pressure transmitter / trip units in the ARI system

and the RTS required equipment diversity. The BWR Owners' Group

finds this answer completely inconsistent with the ATWS Rule and

its associated guidance. In summary, the ATWS Rule does not

require water level or pressure transmitter / trip units to be

diverse. These types of units were recognized by the Staff

during the ATWS rulemaking as being sufficiently reliable as to

be excluded from the Rule. Moreover, if diversity is required,

the ATWS Rule does not specify any particular type of diversity;

rather, the 'various types of diversity recognized by the Staff to

be present in.the ARI system and the RTS suffice. Lastly, to

reach a " requirement" for equipment diversity the Staff must

resort to the Statement of Considerations accompanying the ATWS

Rule. That Statement, in its " Guidance" section, refers to

equipment diversity "to the extent reasonable and practicable."

In view of the insignificant decrease in risk resulting from

equipment diversity and in light of the cost involved, the Staff

A/ Letter from Thomas E. Murley to Lynn W. Eury (Aug. 8, 1988).

E/ Letter from Ashok C. Thadani to Donald N. Grace (Mar. 17,
1989).

..
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'decisiontrequiring equipment diversity in the water level and

pressure transmitter / trip units is not reasonable.

II. BACKGROUND-

' The ATWS' Rule and BWR Comoliance.

The ATWS Rule, in 10 C.F.R. part 50.62 (b) (3) requires that:-

Each boiling water reactor must have an
alternate rod injection (ARI) system that is
' diverse (from the reactor trip system) from
sensor output to the final actuation
device. The ARI must be designed to. . .

perform its function in a reliable manner and
be independent (from the existing reactor trip
system) from sensor output to the final
actuation device.

In compliance with the above Rule, BWR licensees have
i

installed diverse and independent ARI systems. Diversity-from

the'RTS is achieved throughout the ARI system by combinations of

allowable methods of diversity such as functional diversity,

diverse hardware and by diversity of application (energize to

trip versus deenergize to trip). Equipment diversity is provided

where reasonable in the ARI by using components fabricated by

different manufacturers. Functional diversity is provided within

the RPS by having several different parameters, i.e., level,

pressure, valve position, and neutron flux for the most likely

conditions that could lead to a scram. Diversity by application

is provided by designing the ARI to generate a scram signal when

the level or pressure bistable is energized, whereas the RTS

.. .
_ _ _ _ _ _ _ - . _ _ -- __
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' generates a scram' signal when the level.or pressure bistable is

; deenergized.
L-

'Most BWRs installed sensors utilizing trip units from a

single manufacturer (Rosemount transmitters with either Rosemount

or'Foxboro trip units)6 in both the RTS and ARI system. The

p' , Staff seeks to have circuit boards manufactured by another entity

inserted in the pressure and level sensors of either the ARI

. System or the RTS thereby achieving equipment diversity.8

#/ The. issue addressed by this appeal is not affected by whether
Rosemount or Foxboro trip units were selected for the two
systems, therefore, only Rosemount trip units will be
mentioned unless the issue is different for the Foxboro trip
units..

2/ Rosemount or Foxboro trip units were used' exclusively in both
the' RTS and ARI system because of (1) the operational
advantages of the sensors over the Barton sensors, (2)
encouragement from the Staff to' implement the ARI design in
spite of_the diversity question because of the " clear safety
benefit even with the Rosemount ATTUs," (Letter from Thomas
E. Murley to Lynn W. Eury, Aug. 8, 1988), (3) the initial
acceptance by the Staff of the same sensor configuration in
the RTS and'ARI system at Monticello (which was assumed to be
the BWR precedent), (4) the statement in the Rule excluding
sensors from diversity, and (5) the benefits to be derived
from standardization of similar (highly reliable) components,
not the least of which is reduction of. common cause failures.

E/. Rosemount transmitter / trip units employ a pressure
-

transmitter hydraulically connected to the primary system. )
Pressure action on the transmitter's transducer generates an i

electrical signal proportional to pressure (or differential
pressure for a level transmitter) which is coupled to a
remotely located trip unit circuit board. The circuit board i

generates a bistable signal as a function of the magnitude of
the transmitter electrical signal. The output of the trip
unit is the pressure or level input signal to the RTS or ARI
system. The ATWS Task Force, when recommending excluding
sensors from the reach of the Rule, analyzed sensors that

(Footnote 8 continued on next page.)

1
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Installation of standard equipment can, in cases where the
!

f equipment is highly reliable, reduce the probability of commmon

I
cause failures. When equipment is' standardized, techn'icians'are

l

more skillful at calibration and repair. Non-standard trip unitt:

require' additional, similar spare parts, hence, the probability

of-installing incorrect parts increases.9 When diverse

components are similar or identical in appearance,.the

probability of following the wrong calibration and maintenance

procedures increases. 'These drawbacks can lead to increased

common cause failures. Furthermore, when standard equipment is

installed, training, spare parts and administrative' costs can be

minimized.

In the present case, the NRC-required diverse trip units

will be produced in one batch or a small number of batches.

While the BWROG believes these trip units will perform reliably,

insufficient production time will exist to develop a closed

feedback loop of quality improvements driven by field proven

(Footnote 8 from previous page.)
differed from the Rosemount sensor by combining the
transmitter (usually a Bourdon tube) and bistable (an iron
core transformer device) into a single housing.

2/ "If you take a look at the proposed GE ATTU cards, one in
your left hand and one in your right hand, they will be
identical cards." Staff comment on the differences in
physical appearance between the existing Rosemount trip unit
and the trip unit being required by the current Staff
decision, transcript pp. 32 of the ACRS Subcommittee meeting
on Instrumentation and Control Systems (Apr. 21, 1989).

I

I

l
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performance. Standardization is, in our opinion, both safer and

more economical when applied to such highly reliable and

frequently tested equipment such as Rosemount or Foxboro trip

- units.

III. naGUMENT

A. The ATWS Rule does not apply to the Rosemount
Transmitter /Trin Units

The ATWS Rule clearly acknowledges that devices upstream of

the sensor output are excluded from the reach of the Rule. The

subject circuit boards in the Rosemount transmitter / trip units

are upstream of the sensor output and accordingly, the Staff's

decision to require equipment diversity (or for that matter, any

diversity) is inconsistent with the Rule.

To explain, the sensor portion of the RTS or ARI system

consists of a transmitter unit and a bistable trip. The Staff

has concluded that the sensor portion of these systems is

sufficiently reliable and subject to such intense surv.eillance as

to not require diversity.

The trip portion of the sensor system consists
of bistab3ss that signal an out-of-tolerance
condition. This portion of the system is
vulnerable to bistable calibration errors and
like component common cause failures.
However, continuous monitoring of the sensor
output, and the frequent testing of the trip
values provide a good chance of discovery of
sucn common cause problems. Though. . .

differences exist in the level of redundancy
and logic structure, these only influence the

_ - __ _________ -_-__ _
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i independent failure contribution which does
not contribute significantly to the overall
RPS unavailability. Therefore, for the
purposes of this analysie, pge sensor portion
of.the RTS will be ignored.

~

The high bistable reliability-(10 per demand) coupled with "the
1

large number of sensed parameters-[ leads one to judge] that the

controlling common cause problems would probably not reside in

"11the sensor subsystem . . . .

in the Rosemount trip unit the circuit board is the bistable

electronic element in the level or pressure sensor.12 It is

recognized by-the Staff to be reliable; it has a proven history

of good performance and-is thus excluded from the reach of the

Rule'. To overcome this exclusion, the Staff focuses on the fact

that in the Rosemount design, the trip unit (solid state

bistable) is located remotely from the transmitter. The bistable

of the sensor analyzed by the ATHS Task Force was mounted in the

same enclosure as the pressure transmitter. The Staff considers

the separation of the Rosemount transmitter and trip unit to

M
,

,

10/ Memorandum from William J. Dirks to the Commissioners, SECY-
83-293 (Jul. 19, 1983), Enclosure "D," Recommendation of the
ATWS Task Force at A10-A11.

11/ Id. at All.

12/'See Staff Statement, Transcript pp. 117 of the ACRS
Subcommittee meeting on Instrumentation and Control Systems
(Apr. 21, 1989). Eee also pp. 38, lines 6-7. The statement
should be corrected from "is stable" to "which is the
bistable."

--

_ _ _ - _ _
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disqualify the Rosemount sensor from the exemption provided by
J

the Rule.-from diversity.for sensors.

The separation does not alter the characteristics or the

reliability of the device, nor does the introduction of wires

increase common cause failure probability.13 Wires are passive

devices, and only active devices must be diverse.14 In fact, the

solid state trip' units'are more reliable than the older

electromagnetic, sliding core-type, and are subject to monitoring.

1

and surveillance at least as often as the bistable devices

analyzed by the ATWS Task Force. From a. reliability and testing..
viewpoint, the Rosemount transmitter / trip-units meet the

conditions that were the basis for the exemption from sensor

diversity set forth in the Rule and should, therefore, be exempt

from diversity. . Reinforcing this position is the Staff statement

that the Rosemount transmitter / trip units would_not need to be

diverse.if the trip unit were integrally mounted with the

transmitter. Based on this statement, we conclude that the

p Staff believes that the location of the trip unit remote from the

transmitter must be a source of potential common cause failures,

in which case it makes no sense to reduce these remote-location

|

12/.The Staff agrees that distance is not an ATWS diversity
concern. Id. at 117.

14/ Id. at 40.

15/ Id. at pp. 132 to 134.

._m_ _ _ _. _ _ . _ . . _ _ . . _ _
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~

common cause failures by installing diverse trip unit boards in

ARI.

B. Even if it is determined that1the.ATWS Rule applies |to
L the Rosemount transmitter / trip units, these~ units meet

the Rule.

'As.noted, the Rule requires diversity "from sensor output to

the. final actuation device." Contrary to.the position of the

Staff, the' Rule'does not specify the type of diversity; it simply

requires diversity. As noted in Section-II, diversity from the

RTS is achieved throughout the ARI system by combinations of

allowable methods of diversity.16 The ARI system employs-

equipment, functional and application state diversity and thus

complies with the ATWS Rule.

|
|

To explain, equipment diversity is provided, for example,

by diverse logic relays, contactors and scram air header vent

valve designs. Functional diversity is provided within the RTS

by employing diverse trip channels, including for example,

turbine stop valve closure, high neutron flux and low water

level /high pressure.17 At least two paths to provide a scram

'11/ Sag IEEE Standard 352-1987, General Principles of Reliability
Analysis of Nuclear Power Generatina Station Safety Systems,
Table AB, which provides a number of diversity alternatives, |

including functional and energization state diversity, which
are used in the ARI system. I

12/ For a list of channels, see letter from D.N. Grace to Thomas !

E. Murley (Jun. 28, 1988).

I
1
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signal are available to respond to all expected ATWS events. The

Staff has rejected:the diversity by application provided for the"

loss.of feedwater event; however, diverse level indication and-

sufficient time exists for the operator to initiate a manual

scram, should six trip units fail simultaneously. Diversity by

application is provided in the Rosemount trip units by designing

the ARI to sense a level trip condition when the trip unit

energizes, versus the RTS which senses a level trip condition

when the trip unit deenergizes. Active components are the only

components that need to be diverse, therefore, the trip units

employ full diversity by application because the bistable element

is the only active element on the trip unit during normal system

operation.18 ' 19 other active components in the trip units are

only used.during calibration and testing.

18/ The Staff agrees that if all active components on the card
are in a different state, diversity is achieved. See
Transcript.pp. 40 of the ACRS Subcommittee meeting on
Instrumentation and Control Systems (Apr. 21, 1989).

19/ A letter from Thomas E. Murley to Lynn W. Eury, Aug. 8, 1988,
states, "Since both boards [ARI and RTS) are made by
Rosemount and are virtually identical, we conclude that the
application of different energization states is not
sufficient to minimize the potential for common cause
failures in the ARI and RTS ATTUs." This statement is a non
seauitur. If the trip units are virtually identical and the
only active component (the bistable element) fails by a
common mode, the trip units will either fail energized or
fail deenergized. Regardless of which failure mode occurs,
one of the scram systems will receive a trip signal.
Furthermore,~after stating that the potential for common
cause failures is not minimized, the letter goes on to state
that "the ARI system . provides a diverse logic design. .

which , addresses the major contributors to common cause
failure in the RTS "

. . . .

l

l

1
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C. If the term " diversity" is more broadly construed to
require " equipment diversity", such construction should
be read as " equipment diversity, to the extent
rgesonable and practicable"

As noted in Section III (B) above, the Rule itself does not

impose a limitation on diversity so as to require that all

diversity be equipment diversity. Rather, the Staff's support

for equipment diversity comes from " Guidance" set forth in the

Statement of Considerations.

We recognize that language which is not incorporated in the

Rule per se can be viewed as part of the Rule. In Automotive

Parts & Accessories Ass'n v. Boyd, 407 F.2d 330, 338 (D.C. Cir.

1968), the Court considered "the statement in the text of the

promulgation of the [s]tandard" (in this case, a rule issued by

the Department of Transportation) to be "'a concise general

statement' which passes muster under Section 4 of the APA."

Further, in Home Box Office. Inc. v. F.C.C., 567 F.2d 9, 35 (D.C.

Cir.), cert. denied, 434 U.S. 829, reh'.g denied, 434 U.S. 988

(1977), the Court stated that the concise general statement of

the basis and purpose of the rule ultimately adopted is " intended

to assist judicial review as well as to provide fair treatment

|
for persons affected by a rule."

)'
]

1

20/ See 49 F.R. 26042 (1984). ,

1

1
| |

l

E_____.____..
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; It is not clear whether specifically delineated " Guidance" !

qualifies under this case law as inclusion to and thus part of

the Rule. Rather " Guidance" could well be viewed simply as that

-- guidance. The Atomic Energy and Administrative Procedures

Acts empower the NRC to impcse requirements on licensees by means

of rules and orders. The Statement of Considerations is neither

rule nor order, and as stated in Home Box Office. Inc., it is

intended to assist judicial review and provide fair treatment.

The Statement is in the same class of guidance as, for example,

Regulatory Guides and Generic Communications. Therefore, it is

well-recognized that guidance is non-binding on a licensee.

However, "a need not reach this point. The language of

interest regarding " equipment diversity" is not unqualified.

Rather, the full statement, in the context of the matter at hand,

is:

Equipment diversity.to the extent
reasonable and practicable to minimize
the potential for common cause failures
is required from the sensors to and-
including the components used to ;

scram air header."pgd power or vent the
'

interrupt control

Simply put, if the " equipment diversity" language is viewed

as a requirement, the " reasonable and practicable" language must

also apply such that the requirement would be " equipment

21/ Id.

_ - - - _ _ ._- _ _ - -
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|'
diversity to the extent reasonable and practicable." If on the

other hand,.the language is viewed as guidance, it is non-

binding,'and other means of diversity are appropriate. A

" guidance only"' conclusion would dispose of the. issue-(since, as

noted, the BWR's have diversity), therefore, the remaining focus
,

of this argument.is on the " requirement" conclusion.

The Staff acknowledges that " equipment diversity" must be

read in the light "to the extent reasonable and practicable."- In

the initial determination of this matter on the Carolina Power &

Light Company Brunswick Plant docket, the Staff provided in

Appendix 1 its " Position on Diversity Requirements" which

provides:

It is recognized that total / absolute
component / hardware diversity can be
difficult and sometimes impossible to
achieve. For these instances, [an)
acceptable level of component / hardware
diversity can be achieved in accordance I

with combinations of allowable methods
such as energization states, AC versus
DC power, functional capability, and the
use of componeggs from different
manufacturers.

12/-The Staff Position On Diversity Requirements, Appendix 1 to
the Safety Evaluation By The Office of Nuclear Reactor
Regulation Related To Amendment No. 150 To Facility Operating
License No. DPR-62, Carolina Power & Light Company et al.,
Brunswick Steam Electric Plant, Unit 2, Docket No. 50-324
(Apr. 8, 1988).

..

_ _ _ _ _ _ _ _ _ _ _ __
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'Several factors underscore our position. First, precedent;

and second, the imperceptible reduction in risk associated with a
1

| not imperceptible increase in' cost.
| |

Northern' States Power was'the first utility to equip a BWR

(Monticello)_with a diverse alternate rod injection system. The

Monticello ARI and RTS'both used Rosemount-supplied analog

transmitter / trip units for detecting. reactor water level and

relied on diversity of application of the trip units--one system

energized to trip, the other system deenergized to trip. In

keeping with published Staff policy, the initial Monticello SER

acknowledged the reasonable and practicable basis for equipment

diversity, stating:

The NRC guidance on the ATWS Rule states
that equipment diversity to the extent
reasonable and practicable to minimize
the potential for common cause failures
is required from the sensors to and
including the components used to
interrupt control d power or vent the
scram air header.25

and on the subject of ARI functional diversity, further adds:

"that the diversity between the ATWS
logic and the reactor trip system (RTS)
logic [at Monticello] has been achieved
primarily through the functional

23/ Safety Evaluation By The Office of Nuclear Reactor
Regulation, Northern States Power Company, Monticello Nuclear
Generating Plant, Docket No. 50-263, Compliance With ATWS
Rule, 10 C.F.R. part 50.62, Relating To Alternate Rod
Injection And Recirculating Pumps Trip Systems (Dec. 21, .

11987) (Emphasis added).

_ _ _ - _ - _ - _ _ _ _ _ _ - _ _ _ _ _ _ _ - - _ _ _ _ _ _ _ _ _ _ - _ _ _ - _ - _ _ _ - - _ _ _ _ - - _ _ _ - - - - - _ - _ _ _ _ _ _ _ _ _ _ - _ _ _
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application ofLthe logic. elements and the
L', ' location of the logic elements.- The ARI

: system' will be..' energized-to-function.
insteadLof deenergized-to-function for-
'the RTS. .The ARILsystem will use DC|
power instead of AC-power.for the RTS.
The ARI-initiation' logic-(two-out-of-two)
will be diverse.from theJRTS| logic (one-

p: out-of-two-twice). To the extent-

reasonable and practicable for ATWS Rule
implementati~on, the staff: finds.the

degree.of. diversity 2ylthin the Monticello
design' acceptable."

Our; position- is that 1the initial . Monticello' logic applies

with equal force to our' appeal. The reasonable and practicable

requirement'in the Statementt of Considerations.is part of the

ATWS Rule and empowers the Staff to exercise discretion to accept

" combinations of allowable methods" of diversity when total

diversity is " difficult . to achieve.". .

.-

With regard to the' cost / benefit equation, there are no I

alternative qualified and highly reliable pressure and level

transmitter / trip units available for installation in the RTS and

ARI system other than Foxboro units which would' cost

approximately $800,000 per. plant to install.25 The only

alternate trip unit for Rosemount trip units is an' essentially

identical unit supplied by General Electric that is not readily

24/ Id.

2E/ Plants with Foxboro instruments would need to install
'

Rosemount sensors at a cost of about $800,000 because no
diverse supplier of Foxboro transmitter / trip units is
obtainable.
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available, but must be manufactured in batches. Procurement of

these diverse trip unit circuit cards would cost about $8,000 to

$12,000 per trip unit.26 The cost per plant would be roughly

$170,000 (including design modification reviews, drawing changes,

maintenance training, procedures, etc.) to install diverse trip

unit cards in ARI. In addition, environmental qualification of

the diverse cards (required in some cases) will cost

approximately $200,000 more.
e

The Staff has adhered to an " equipment diversity at any

cost" policy, and has thus far not considered any discussion of

the remoteness of a common cause failure in Rosemount

transmitter / trip units employing energization state diversity.

Thus, the Staff is not considering the cost in relation to the

resulting risk reduction, which is almost negligible.

According to studies conducted by the Staff, the probability

of core melt from an ATWS event, assuming no installed ARI,

recirculation pump trip (RPT) or automatic (86 gallons per

minute) standby liquid control system (SLC) is 5.3 x 10- per

|
| 26/ Diverse analog transmitter / trip units were stated to cost

$8,000 to $12,000/ unit in a letter from Ashok Thadani to |

Donald N. Grace (Mar. 17, 1989). The unit cost referred to
is per circuit card, not per power station which is also
commonly referred to as a unit.
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reactor year.27 ;By: addition of an ARI and an SLC at.a cost of

$3.5 million,28 the'ATWS contribution to core melt probability is
-5 - This' equates-t'o a' cost of.$850,000 for-reduced-to 1.2 x 10 ,

-5
each 10 reduction in ATWS probability,: compared to a benefit'of

-5'$3 million for each'.10 . reduction, giving.'a favorable

Value/ Impact ratio of 3.5.29

Based on a study of the Brunswick plant by Carolina Power &

-Light, the ATWS contribution to core damage probability for a

plant having an ARI, conservatively assuming 20% of the failures
~

are common mode between ARI and RTS, is 1.02 x 10 The'ATWS.

contribution to core damage probability, assuming total diversity

-5between ARI and RTS (0% common mode failures), is~1.00 x 10 ,

Thus,' total diversity reduces the ATWS contribution to the core

.. melt probability by about 2%, at a cost of $8.5 million for each

10 reduction.30 Approaching the problei? in the manner of the-5

ATWS Task Force, the cost of an ATWS is assumed to be $10 billion

22/ Memorandum from William J. Dirks to the commissioners, SECY-
83-293 (Jul. 19, 1983), Enclosure "D," Recommendation of the
ATWS Task Force, at 22.

28/ M. at 38.

'22] M. at 32, 46.

-1Q/ A~ 0% probability of common mode failures is an ideal to be
approached and represents the best possible case. In
reality, the actual reduction in common mode failure
probability resulting from diverse trip units can only
approach this goal. Moreover, because of the physical
similarity of the diverse trip units, potential common mode
failures resulting from inadvertent maintenance errors may
further detract from this ideal assumption. Our benefit
calculation, therefore, represents a best case estimate.

I'

'

L
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-andithe plant will operate for 30 years.31 The maximum pof.ential-

value of the change in'ATWS probability from the added diversity

in Rosemount transmitters is (1.02 x 10 - 1.00 x 10-5)-5 10x 10 x

30 =.$60,000... The impact is $170,000, therefore, the value to
1

impact ratio.is.only about 0.35. This is well below the level

considered to be cost effective by the Staff.

'1
By either measure, the cost per. increment of probability

reduction is'far in excess of the overall' cost of complying with

the ATWS Rule.- . Requiring a licensee to make this large

expenditure, in light of the extremely small maximum potential
~

reduction (2'x 10 ) of risk, is unreasonable. In fact, the CP&L

study is conservative because it calculated the risk reduction in

achieving complete diversity of all components. The General

Electric Company performed a more specific assessment of the

likelihood of having the required six trip unit failures result

in a failure to cause a scram signal from either the RPS or ARI.

-8 32The study calculates a failure to scram of 1 x 10 ,

I

In sum, in view of the small benefit to be derived from

equipment diversity at a comparatively high cost, it is

.l

31/ Memorandum from William J. Dirks to the Commissioners, SECY-
83-293 (Jul. 19, 1983), Enclosure "D," Recommendation of the
ATWS Task Force, at 31.

32/. General Electric Report No. EAS 90-1288, " Reliability
Assessment of Anticipated Transients Without Scram For Loss
of Feedwater Event" (Dec. 2, 1988).

____ _ _ - _ _ _ --

,
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)
unreasonable for the Staff to insist on complete equipment

diversity.- Rather, other types of diversity are appropriate. I
i

i

!

Alternatively, if it can be shown that total equipment

diversity would be difficult, then combinations of diversity

-would be permissible. The Staff has acknowledged this point.

In a letter to the BWR Owners' Group denying the appeals,

.Dr. Murley stated:

"The diversity required by the ATWS rule
is intended to ensure that common mode-
failures which disable the electrical
portion of the existing reactor trip
system will not affect the capability of
the ARI system to perform its design
functions. It is recognized that total
component / hardware diversity can be
difficult to| achieve, however licensees
are encouraged to provide a maximum
efforttosatjgfythediversity
requirements.

Dr. Murley recognizes that total Rosemount transmitter / trip'

unit' component / hardware diversity "can be difficult to achieve."34
'

Under such a circumstance, the Staff Position on Diversity

Requirements becomes important, expressly its allowance of

" combinations of allowable methods" of diversity when total

diversity is " difficult . to achieve." As discussed in. . ,

!

33/ Letter from Thomas E. Murley to Donald N. Grace (Aug. 8,

1988).

34/ I4. [ emphasis added)
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Sections II and III (B), the ARI system possesses such

combinations of. diversity.35 The Rosemount transmitter / trip

unit, as a sensor, is exempted from the ATWS Rule.

Alternatively, the ARI system possesses adequate diversity to

satisfy the Rule's reference to " diversity." Lastly, equipment

diversity, (if diversity is required at all) is required to the

extent reasonable and practicable. The combinations of diversity

satisfy this Staff " guidance" position.

IV. CONCLUSION

The Staff has summarily rejected all attempts by the BWR

owners to justify combinations of diversity by means of

unfavorable cost / benefit analyses or negligible risk reduction

arguments. Of itself, this Staff decision is unreasonable in

light of the Staff's policy of rejecting proposed rules having

35/ It is interesting to note that the Staff in stating that it
required diversity for active, i.e., components having
different states, it also stated that energization state
diversity was provided only for the trip bistable on the
Rosemount trip unit which, therefore, ignored diversity for
the remaining components on the trip unit. Thus, in the
opinion of the Staff, energization state diversity as applied
to the trip unit as a whole did not meet the requirements of
the Rule. However, the trip bistable is the only active
component on the trip unit (other than components used only
during calibration and testing), and by the Staff's position, i

only the trip bistable needs to be diverse, which it is,
using one of the Staff's allowable methods of diversity: .

energization state diversity (diversity of application). !

- - ___ _ __
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cost / benefits of substantially less than 1.36 Moreover, the

Staff has expressly recommended that functional and energization

state diversity of sensors is acceptable in exactly these

circumstances and initially accepted this level of diversity in

the past, at Monticello.
1

We believe.a meeting with you at your convenience would be

L beneficial for us'to convey our concerns with, and-to help us i

understand, the Staff's current position on diversity under the

Rule. However, if our appeal is not persuasive, we believe an

i exemption request is appropriate under the circumstances, even
1

though the Staff does not recommend this option. Under 10

C.F.R. Section 50.12 (a) (2) an exemption is proper when:

1. Application of the regulation under.these circumstances

is not necessary to achieve the underlying purpose of the Rule.

In the present. instance there is no credible common mode of

failure of transmitter / trip units in the RTS and ARI when

diversity.of application is utilized. Even when common failure

modes are assumed to exist, only an extremely small maximum

~7
potential reduction in risk (2 x 10 per demand) conservatively

results from eliminating these common failure modes. The Staff

36/ See, e.a., SECY 83-293, pages 2, 31, and 48 where the
Commission rejects a requirement for additional safety
valves. ;

32/ Letter from Thomas E. Murley to Lynn W. Eury (Aug. 8, 1988).
i
1

}
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L " continue [s].to believe that such numerical estimates of' common
|-

mode failure' likelihood are questionable,"38 yet the Rule is''

justified by the Staff based on similar numerical estimates.

-Therefore,,we assume that risk estimatesfare not per se invalid.
~

Thus, the Staff should express specific concerns with our

estimates rather than dismiss such numerical estimates as

questionable; and

2. Compliance would result in undue hardship or other costs

that are significantly in excess of those contemplated when the

regulation was adopted. The Commission recognized that the

equipment diversity requirement would be unreasonable in some

circumstances or even unnecessary. Sensor diversity is excluded

from the Rule, and the Staff position is that a sensor includes

the trip bistable.39 To now require sensor equipment diversity

results in a cost substantially in excess of the cost

contemplated when the Rule was adopted. Notwithstanding the

exemption for sensor diversity, if some diversity is required,

the published Staff Position and precedent point toward the

acceptability of diversity by application where equipment

diversity is difficult to achieve. Therefore, the requirement

for equipment diversity results in a substantial excess cost.

3H/ Letter from Ashok C. Thadani to Donald N. Grace (Mar. 17,
1989).

39/ Id .

_ _ _ _ _ _ _ _ _ - _ _ _ _ _ - _ _ _ _ - _ _ __
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1

The Honorable Lando W. Zech, Jr.
Chairman
U.S. Nuclear Regulatory Comission ~

Washington, D.C. 20555,

Dear Chairman Zech:

SUBJECT: RELIABILITY AND DIVERSITY -

During the 349th and 350th meetings of the Advisory Comittee on Reactor
Safeguards, May 3-6, 1989 and June 8-10, 1989, respectively, we discussed the
implementation. status of the anticipated transients without scram (ATWS)
rule. Our Subcommittee on Instrumentation and Control Systems also met with
representatives of the staff and the industry on April 21, 1989 to review the
progress being made regarding this matter.

It appears that reasonable progress is being made, especially in light of
some of the difficulties that have arisen in the interpretation and applica-
tion. of the rule. However, during the course of our discussions of compli- ;

ance with the rule, two issues arose that we consider to have enough general
significance to deserve further attention.

|
The first of these is the significance and application of diversity in
systems that use redundancy to achieve high levels of reliability. The ATWS 4

rule requires that diversity be used in an effort to further improve reli- !
Iability. The staff interprets the rule to require diversity even if, in a

particular application, there is no evidence that its use increases reli-
ability. It appears, indeed..that this interpretation would be used even in l

'situations in which, by virtue of comercial availability of components,
maintenance considerations, or other relevant factors, diversity might reduce
the reliability of a particular system. This seems to us to be contrary to
the' spirit of the ATWS rule which is aimed at increasing the overall reli-
ability of the rapid shutdown system. Furthermore, we believe that in any
situation in which diversity is considered as a means to increase reli-
ability, it should be kept in mind that reliability is the objective, and not -i
diversity per se. Thus, if diversity is to be required, effort should be

,

made to ensure that it will contribute to increased reliability rather than !

making the system less reliable.

.

j
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The second issue, which also came up during the discussion of the use of
diversity, has to do with the possible influence of aging on the occurrence
of comon mode failures. The staff reasoned that even if diversity were not
'important during the first forty years of plant life, it might avoid develop-
ment of common mode failures from " wear out," that might. occur if operation
beyond the original forty-year license is approved. We believe such concern
may arise from a misunderstanding. While it is true that " wear out" of
components does cluster around some "mean-time-to-wear-out," this time should
be well known from test or experience, and components should be replaced er
overhauled early enough to avoid it. Time-in-service for components that
have not been replaced should be far enough removed from " wear out" that -

failure due to wear out (i.e., " aging") should not be a contributor to common
mode failures.

We believe some further consideration of these two issues by the staff is ,
merited, not only as they may bear on the application of the ATWS rule, but
because of their significance generally.

Sincerely,
.

,

.

Forrest J. Remick
Chairman

.


