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ABSTRACT

The Babcock and Wilcox Owners Group (B&WOG) Design Reassessment
Program was evaluated to determine if modifications and corrective
actions related to nonnuclear instrumentation (NNI) and to the
integrated control system (ICS) are adequate to resolve. staff concerns
regarding the operation of B&W plants and control systems.

TAC No. 60499

11

FOREWORD

This report is part of the "Review of Plant Specific Licensing
Actions for Operating Reactors," Task 5-2, Continuation of the Review
of the B&WOG Reassessment Program, being conducted for the U.S.
Nuclear Regulatory Commission, Office of Nuclear Reactor Regulation,
Plant Electrical, Instrumentation, and Control System Branch, Division
of PWR Licensing-B, by the Idaho National Engineering Laboratory,
EG&G, Rockville.
The U. S. Nuclear Regulatory Commission funded the work under
authorization B&R 20-19-10-11-2, Fin D6023.

TAC No. 60499
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SUMMARY
A preliminary review and evaluation of the modifications and
corrective actions related to nonnuclear instrumentation (NNI) and to
the integrated control systems (ICS), as outlined in Babcock and
Wilcox Owners Group (B&WOG) Design Reassessment Program, were
performed by a consultant to the Idaho National Engineering
Laboratory.

The consultant reviewed the NNI/ICS systems requirements

and the B&WOG recommendations related to the NNI and ICS.
The reviewer concludes that, while the NNI/ICS systems
requirements documents provide many useful improvements over the
original requirements, they must be substantially improved in a number
of areas as they are finalized. The reviewer also concludes that the
requirements do not yet reflect consideration of several important
input items. With regard to the B&WOG recommendations related to the
NNI and ICS, the reviewer concludes that, based on the preliminary
input, the B&WOG will produce a high-quality final product.
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TECHNICAL EVALUATION REPORT
REVIEW AND EVALUATION OF THE BABCOCK AND WILCOX OWNERS GROUP
DESIGN REASSESSMENT PROGRAM RELATED TO OCONEE-1, -2, AND -3,
TMI-1, ANO-2, DAVIS BESSE, RANCHO SECO, AND CRYSTAL RIVER-3

1.

INTRODjCTION

Concerns related to the adequacy of electrical instrumentation and
control systems at Babcock and Wilcox-designed reactors have been
identified by the NRC staff. These concerns were identified in
NUREG-1195,

"Loss of Integrated Control System Power and Overcooling

Transient at Rancho Seco on December 26, 1985"; in NUREG-0667,

"Transient

Response of Babcock and Wilcox-Designed Reactors"; in IE Bulletin 79-27,
"Loss of Non-Class 1E Instrumentation and Control Power System Bus During
Operation"; and in other documents related to the operation of B&W plants
and control systems.
The Babcock and Wilcox Owners Group (B&WOG) Design Reassessment
Program for Oconee-1, -2, and -3, TMI-1, ANO-2, Davis Besse, Rancho Seco,
and Crystal River-3 addresses the concerns identified by the NRC staff and
includes modifications and corrective actions to resolve these concerns.
This technical evaluation report (TER) presents the results of a
preliminary review of modifications and corrective actions outlined in the
B&WOG Design Reassessment Program for nonnuclear instrumentation (NNI) and
for the integrated control system (ICS) and an evaluation of their
adequacy to resolve the concerns identified by the NRC staff.
Sections 2 and 3 of this report contain the results of the
consultant's preliminary review of the NNI/ICS portions of the B&WOG
Design Reassessment Program.
comments

Appendix A includes additional notes and

by the consultant, based on his preliminary review of the

revised systems requirements document.
1

**
2.
2.1

EVALUATION

NNI/ICS SYSTEMS REQUIREMENTS
A review of the block diagram of the NNI/ICS systems reevaluation
(Figure IX-1 of BAW-1919) indicates that a set of current (I.E.
updated) systems requirements will be developed. The idea is to
establish what the original system designers would have included if
they'd had the benefit of today's experience with these systems and
overall plant responses.
In June 1986, the B&WOG provided the NRC with a copy of the
reconstituted original systems requirements for the ICS (dated
6-6-86); a similar document was not provided for the NNI.

At that

time, the B&WOG also provided its preliminary version of the
"current" systems requirements documents for the NNI and for the ICS
(both dated 6-6-86).

In August 1986, the B&WOG provided the NRC with

another version of the systems requirements documents for the NNI and
ICS (both undated).

At the December 10, 1986, meeting, the B&WOG

provided revised versions of the two systems requirements documents
(both dated 11-25-86).
The most recent version of each of these documents has been given
a preliminary review. Before considering the technical adequacy of
the specific requirements, the documents were reviewed to ascertain
the extent to which the topics identified by the NRC have been
addressed.
The two systems requirements documents have almost identical
contents. Each document has sections addressing the following
topics: system safety classification, design bases, design
requirements, functional requirements, programmatic requirements, and
system performance.

Within the design requirements section, the
following topics are addressed: environmental requirements, power
supply design, loss and restoration of power, signal input
2
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reliability, pneumatic design, instrumentation accuracies, and
interfaces with other systems. These topics appear, generally, to be
appropriate.
The B&WOG agreed to develop and maintain up-to-date design basis
documents for the NNI/ICS systems. These documents would serve to
define and describe the interfaces and interrelationships of the
NNI/ICS systems to other plant systems. They would provide the
reasons for each of the specific design requirements and appropriate
analyses. The B&WOG has not yet provided the design basis
documents.

Many of the weaknesses found in the systems requirements

documents would be addressed most appropriately in the design basis
documents.
The B&WOG agreed to incorporate the criteria from the NRC Standard
.Review Plan (Section 7.7, "Control Systems") into the systems
requirements document.

This has not been done yet.

The systems

requirements documents suggest that the functional acceptance
criteria (i.e. the "prescribed operating limits") are the bounds of
the normal post-trip window on the ATOG pressure-temperature map for
the primary reactor coolant system. The capability of the NNI and
ICS to automatically maintain plant variables within the prescribed
operating limits during anticipated operational occurrences, such as
feedwater upsets, has not been addressed. The adequacy of the manual
control provided in the main control room (and the complexity of the
control actions that would have to be taken by the reactor operator)
to maintain plant variables within the prescribed limits has not been
addressed. Therefore, based upon the information included in the
systems requirements documents at this time, the staff is not able to
conclude that the NNI/ICS system satisfies the requirements of
General Design Criteria 13 and 19.
The system requirements documents do not address the credit for
the action or inaction of the control system that has been assumed in
the FSAR transient and accident analyses.

3

The system requirements documents do not adequately address
failures related to the control systems (such as loss of electric
power to or within the NNI or ICS and loss of instrument air to
ICS-controlled field devices) and they do not demonstrate that such
failures do not lead to plant conditions more severe than those
analyzed for anticipated operational occurrences.

For the case of

complete loss of NNI/ICS power, the acceptance criterion is stated as
RCS overcooling or undercooling that would not exceed the temperature
or pressure bounds of the normal post-trip window on the P-T map.
This appears to be an appropriate limit. However, no analysis is
provided to demonstrate that this criterion can be met.
For the case of partial losses of ac or dc power (which have been
experienced frequently),

the requirements documents indicate only
that failed indicators shall be readily detectable and that an alarm
shall be provided.

Neither document acknowledges the existence of

the Power Monitor modules, their purpose, their design, their
performance, or their electrical position in the power distribution
system.

This omission is an obvious major deficiency.

For the case of partial or complete loss of instrument air to
ICS-controlled field devices, such as flow control valves, the
systems requirements documents are completely silent.
The B&WOG had agreed to incorporate recommendations from previous
documents, such as NRC IE Bulletin 79-27 and NUREG-0667, into the
systems requirements documents. The recommendation to assure the
ability to reach cold shutdown in the event of loss of NNI/ICS power
is not addressed. The previous recommendation to include a trip of
the MFW pumps on high level in the steam generator is not addressed.
There does not appear to be an appropriate ICS system requirement to
detect invalid input signals. There is a requirement that "single
component failures" in the instrument strings (i.e. the NNI system)
will not cause a reactor trip. In view of the experience of losses
of multiple input signals due to a single cause, consideration of
only single component failures is considered inappropriate and
4

inadequate.

Similarly, other previous recommendations are either not

addressed or not addressed adequately.
The preliminary review of the system requirements documents
yielded a substantial number of comments on the adequacy of the
specific requirements.
examples.

The following comments are provided as

Throughout the ICS requirements document there has been a general
relaxation of the specific design requirements.

For example, the ULD

runback rate on RCP pump operation used to be 50 percent per minute
and now is 25 percent per minute, and the control accuracy for the
turbine header pressure used to be +/- 10 psi and now is 30 psi. The
B&WOG should provide an explanation as to why these relaxations have
been proposed and why they are acceptable.
The ICS "cross limit" requirements state that upon the loss of one
main feedwater pump the runback to to reduce reactor power fast
enough to prevent either RCS temperature or pressure from reaching
the reactor trip setpoint.

The runback rate for loss of feedwater

flow is shown as only 20 percent per minute.

Since other B&WOG

reports have stated that the B&W design can accommodate an imbalance
of only 10 full-power-seconds before it trips, the B&WOG should
address the adequacy of this runback rate.
It is not apparent that the ICS system requirements cover the
special problems associated with plant control at low power. Since
the B&WOG has reported that half the plant trips occur at low power
during startup, system requirements for this mode are particularly
important.
The NNI systems requirements document appears to define the system
in a manner that would exclude the sensors/transmitters. Such a
definition is inconsistent with common terminology and with the usage
in the system description documents at B&W plants. This scope should
be corrected and/or clarified to be consistent with common usage.
5

The NNI systems requirements document addresses mid-scale failures
by requiring indications that are readily detectable as being in the
failed state.

This appears to be an appropriate criterion; however,
there is no information given as to how this might be accomplished.
The NNI systems requirements document is weak in the area of
control systems that are part of the NNI system, and the NNI
interlocks are not addressed in the most recent version.
2.2

NNI/ICS RECOMMENDATONS
The block diagram of the NNI/ICS reevaluation (Figure IX-1 of
BAW-1919) indicates that the subcommittee will formulate
recommendations to plant owners via the B&WOG Steering Committee.
The potential recommendations are developed primarily through the
effort referred to as "Comparison: As-Built Design To Existing
[Updated] Design Requirements," which yields a list of NNI/ICS
problems and potential solutions.
The block diagram indicates that the inputs to the comparison
effort are: (1) the acceptance criteria (from the NNI/ICS systems
requirements); (2) the as-built configuration information; (3) the
TAP operating experience data; and (4) plant operating procedures and
preventative maintenance program reviews.
To date, the B&WOG has informally presented to the NRC the
following apparent outputs of the comparison effort.
(1)

The status of a list of ten preliminary I&C recommendations
(dated December 1986).

(2)

An NNI/ICS Problem List and Paths to Solution document
(dated August 15, 1986).
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(3)

A list of the recent preliminary I&C recommendations (dated
December 1986).

(4)

An NNI/ICS Hardware Configuration Matrix (dated November 25,
1986).

(5)

Tabulations of Preventative Maintenance Program elements for
the first refueling outage and for the next refueling outage
(dated November 25, 1986).

(6)

An NNI/ICS Evaluation Matrix (dated November 25, 1986.

None of these documents has been included in BAW 1919 or submitted
formally to the NRC.

Nonetheless, these outputs of the comparison

effort have been given a preliminary review.
Each input to the comparison effort was considered to ascertain
the extent to which it has been included so far in the comparison.
The NNI/ICS system requirements documents are discussed and evaluated
in Section 2.1. The overall conclusions of that evaluation could be
stated as being that the requirements do not reflect consideration of
several important items. Because of the shortcomings of this input,
the comparison effort must be considered at this time to be a
preliminary effort that will have to be iterated.
The as-built design information is presented in the form of the
hardware configuration matrix. This tabulation gives the
plant-specific responses to a large set of questions posed by the
B&WOG on details of the design characteristics and specifications of
the NNI/ICS configuration. Apparently, considering the time that
would have been needed for each owner to research the multitude of
the specific answers, the set of questions was developed some time
ago. There is not a close correlation between the configuration
questions/responses and the most recent updated design requirements,
which makes any comparison difficult and tedious. The comparison
effort will also probably involve many assumptions, and additional
questions may be necessary to address certain requirements.
7

The review of the TAP operating experience data was completed in
October 1986, and includes recommendations that relate directly to
the NNI/ICS. These results have not been reflected in the comparison
effort.

There is no indication that the review of the plants'

operating procedures have been considered in the comparison effort.
The plant preventative maintenance programs have been considered in
the comparison.

The general result of this input is that all the

owners need to make numerous improvements.
In that the B&WOG has already presented some outputs of the
comparison effort, they are obviously someplace in an iterative
process that may involve many cycles.

It appears that the B&WOG is

proceeding along the general direction that it said it would. The
results to date appear to be consistent with the degree of completion
that has been achieved to date; but there is a lot yet to be done.
Care is needed, as the schedular milestones approach, to assure that
all the inputs are considered and that each is final and of
high-quality prior to the final iteration of the comparison effort.
The NNI/ICS evaluation matrix appears to be the spreadsheet for
the comparison.

References to the requirements in the updated

systems requirements are entered into the tabulation.

The
requirement entries are a reasonably complete reflection of the
current status of the systems requirements documents, with the
exception of the specific performance requirements (i.e., those in
section 2 of the system requirements).
There is a single entry in
the evaluation matrix indicating that the systems should meet the
acceptance criteria for steady state, maneuvering, and transient
operation. This single entry summarizes many important items such as
tracking and cross-limits specifications, turbine bypass valve
controls and limits, ICS/feedwater response upon loss of a MIFW pump,
and T-ave control limits. (The tabulation also indicates that each
and every plant compiles with all these requirements, and therefore
there are no potential recommendations.)

This appears to be a

shortcoming of this preliminary output document that is expected to
be rectified in the next iteration.
8

Beside each requirement reference, the acceptance criteria are
entered into the tabulation. Perhaps for the sake of conciseness in
the tabulation, the acceptance criteria in this matrix do not cover
all the important aspects of a complete set of acceptance criteria.
This suggests that a separate document or section of the system
requirements document needs to be developed that specifically defines
not only the numerical specifications (such as control accuracies)
but also the general criteria.
Next the plant-specific, status is indicated as: "implemented"
(going into the current refueling outage),

"not incorporated," or

"not applicable."
Finally, the "observation/recommendation" is tabulated for each
requirement. This entry appears to be a preliminary identification
of the items that will become the final output of the comparison
block on the diagram. There are a total of 25 requirement entries in
the tabulation, for which the corresponding outputs can be summarized
as follows: ten are no potential recommendation; ten are potential
recommendation of general applicability; three are plant-specific
potential recommendations; two are not determined yet. The validity
of the ten no-potential-recommendatioon items can not be verified.
The B&WOG should present its basis for deciding not to go forward
with potential recommendations for each of these cases.
The B&WOG has presented three other preliminary outputs for the
comparison of configurations to the requirements effort. During the
December 10 1986, meeting, the B&WOG presented a status report on ten
"early" recommendations presented to the B&WOG Steering Committee.
Two of these are shown as having been forwarded on the owners and
entered into the B&WOG recommendation tracking system.

One

recommendation, dealing with avoiding mid-scale failures, was sent
back to committee for further development.

9

The August 1986, "NNI/ICS Problems and Paths to Solution" document
was compared against the tabulation of previous recommendations
presented by the B&WOG during the May 21, 1986, meeting in order to
ascertain completeness. Of the about 30 items, 8 appeared not to be
directly applicable to the NNI/ICS recommendations; 13 previous
recommendations (including numerous subparts) are not addressed in
the Problems/Solution document; 6 previous recommendations were
addressed partially or in a weak manner; 3-4 previous recommendations
were addressed in a good manner.
The input requirements tabulated in the evaluation matrix were
compared to the August 1986, "Problems/Solutions" document.
correlation was found to be virtually complete.

That is,

The

the input

portion of both documents did not reflect the previous
recommendations in a complete fashion.
During the December 10, 1986, meeting, the B&WOG identified about
a dozen potential recommendations that had been developed quite
recently.

There is no basis for evaluation of these items.

10

3.
3.1

CONCT-USIONS

NNI/ICS Systems Requirements
The preliminary review of the NNI/ICS systems requirements
The reviewer concludes that, while

revealed a number of weaknesses.

the NNI/ICS systems requirements documents provide many useful
improvements over the original requirements, they must be improved
substantially in

a number of areas as they are finalized.

The

requirements do not yet reflect consideration of several important
input items, such as previous recommendations, capability to respond
to operating occurrences, capability to cope with control system
failures (including loss of power), and the extent to which the FSAR
assumes credit for

the functioning of the NNI/ICS to mitigate

transients and accidents.

Additional notes and comments related to

the NNI/ICS system requirements are included in Appendix A to this
report.
3.2

NNI/ICS Recommendations
The review of the B&WOG recommendations relating to the NNI and
the ICS indicates that the B&WOG appears to be proceeding in the
general direction which it said it would. The potential
recommendations are being developed from a comparison of the plant
configurations with the updated requirements. Some of the inputs to
the comparison have not yet been considered, and some of the inputs
that have been considered still have significant shortcomings. The
most significant of these shortcomings are the completeness of the
consideration of previous recommendations from sources, such as
Bulletin 79-27, NUREG-0667, NUREG-1154, and NUREG 1195, and
addressing the extent of credit assumed in the FSAR analysis for the
proper functioning of non-safety-related NNI/ICS systems. Additional
notes and comments related to the NNI/ICS recommendations are
included in Appendix A to this report.
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The B&WOG is in an iterative process of developing
recommendations, and care is needed to assure that the final product
reflects consideration of complete, high-quality inputs. Although
the recommendations still require a lot of work, it appears that the
B&WOG can, and will, produce a high-quality product.
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APPENDIX A
SYSTEM REQUIREMENT FOR THE INTEGRATED CONTROL SYSTEM
B&WOG Document Dated November 25, 1986
1.

In a letter dated September 1986, the NRC requested that the B&WOG
assure that the "systems requirements" documents address the NRC
criteria for control systems in Standard Review Plan, Section 7.7.
During the December 10, 1986, meeting, the B&WOG stated that these
criteria had been incorporated into the revised system requirements
documents.

At the end of that meeting, the revised documents were

given to the NRC.
1.1

The SRP indicates that there should be a system design basis
document for the control system, During the December 10, 1986,
meeting, the B&WOG stated that development and maintenance of
up-to-date design basis documents would be provided.

The B&WOG

has not provided a design basis document for the ICS.
1.2

Acceptance criteria for the ICS are given only in terms of
specific design parameters (such as accurate of control of
Turbine header pressure is to be +/- 30 psi). There appears to
be no functional acceptance criteria of the type referred to in
the SRP, i.e. the prescribed operating limits. For example, an
acceptance criterion/operating limit could be that the ICS will
control post-trip plant performance such that the RCS temperature
and pressure remain within the limits of the normal post-trip P-T
window.

1.3

The current system requirements document does not provide a basis
for the staff to conclude that during plant transient response to
anticipated operational occurrences (including upsets in the
feedwater and steam bypass systems) the control system is capable
of maintaining plant variables within prescribed operating
limits.

Therefore, the staff would be unable to conclude that
GDC-13 is satisfied.
A-1
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1.4

The SRP indicates that both manual and automatic controls are to
be provided in the control room. The current systems
requirements document does not provide a basis that the manual
controls provided in the control room are sufficient to (let
alone, facilitate the capability to) maintain plant variables
within the prescribed operating limits.

Therefore, the staff

would be unable to conclude that GDC-19 is satisfied.
1.5

During the December 19, 1986, meeting, the B&WOG stated that the
FSAR-review input to the NNI/ICS reevaluation had been
considered. However, the system requirements document does not
provide any basis for determining that the action or inaction of
the ICS has been appropriately considered in addressing
postulated accidents and anticipated operational occurrences.
Perhaps it would be more appropriate for this topic to be
addressed in the design basis document, rather than in the system
requirements document.

1.6

The B&WOG has not offered any document that analyzes the effects
of loss of electric power to or within the ICS and loss of
instrument air to ICS-controlled devices to demonstrate that the
system requirements are sufficient to assure that plant
conditions will not become more severe than is appropriate for
anticipated operational occurrences.

2.

The system requirements document is to be the result of consideration
of previous ICS FNEAs and "industry recomendations,l" including
standards, NRC NUREGs, and Bulletins. During a meeting with the NRC
on May 21, 1986, the B&WOG presented a tabulation of recommendations
for the NNI/ICS from various sources, including: BAW-1564, Oconee
FMEA, NUREG-0667, NUREG-1195, NRC IE Bulletin 79-27, Davis-Besse
SRTP-2/86 report, the NRC 10 CFR 50.54(f) letter to Davis-Besse, and
selected previously initiated B&WOG reports (such as the reevaluation
of ICS design features).

The B&WOG also presented a tabulation of
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recommendations from the same sources that did not appear to be
directly applicable to the NNI/ICS reevaluation, for example,
evaluation of specific permissible cooldown rates.
The ICS system requirements document was reviewed against the list of
the applicable "industry recommendations. " This review yielded the
following comments:
2.1

There does not appear to be a system requirement to detect
invalid input signals appropriately. There is a requirement that
"single component failures" in the input instrument strings (i.e.
the NNI system) will not cause a plant transient response that
results in a reactor trip. Consideration of only single
component failures in view of the operating history of losses of
several components due to loss of NNI power is inappropriate and
inadequate.

2.2

Two configurations of the SASS module are shown.

The SASS (smart

analog signal selector) is based upon selecting invalid input
signals based upon the rate of change of the two signals. This
may be adequate to detect a transmitter that fails
catastrophically and instantly, but does not address cases where
both transmitter signals become invalid due to
cross-contamination of NNI power assignments to signal
conditioning units. It appears that additional monitoring is
necessary to determine the reasonableness of both NNI input
signals. If only one signal has an inordinate rate of change or
an unreasonable value, the other signal could be switched in.
However, if both signals are invalid and if ICS power is still
available, the ICS could be switched to manual. The point is
that NNI power could be lost partially or entirely, but ICS power
may still be available.

In this situation, maybe switching to

manual control (and sounding an alarm for the operator) is a good
move. It appears that the B&WOG consideration of this area has
not yet been insufficient depth to arrive at an acceptable and
comprehensive solution.
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2.3

Although not mentioned in the systems requirements documents,
comments by the B&WOG on December 10, 1986, indicate that they
are considering auto-trip or runback of MFW pumps for some power
losses.

2.4

The recommendation to suppress spurious alarms in the main
control room on power supply failures is not addressed in the
system requirements document.

2.5

The recommendation to review the control power configurations and
to determine the best way to identify and alarm power losses is
not considered in the ICS system requirements document.

A

requirement is given that the ICS be designed to accept two
redundant sources of 117 vac power. (This appears inadequate.)
2.6

The recommendation to assure that procedures exist to address
restoration of power within short periods of time after the loss
appears to have been addressed in the ICS requirements documents
only in a superficial manner.

The requirements document suggests

that operator actions to pre-position devices so as to establish
an appropriate response upon power restoration is acceptable.
The acceptability of the time delay in restoration of power needs
further review. This approach seems to circumvent the original
intent of the recommendation and may be found to be
unacceptable. In the case of losses of NNI power, the need to
regain control room indications is likely to force the need to
restore power very quickly. This may be strongly dependent upon
the comprehensiveness and independence of alternate
instrumentation (e.g. RG 1.97).
2.7

The recommendation to eliminate the need for immediate manual
actions from the emergency procedures appears not to have been
addressed in the ICS system requirements document.

For example,

if this recommendation had been considered, one would have
expected to find at least that the ICS would be required to
A-4

auto-start the second makeup pump upon reactor trip since it is
required for all trips and automating this action could be
easily incorporated into the ICS to relieve the need for an
immediate action by the operator.
2.8

The recommendation to evaluate the ability to reach cold
shutdown in the event of loss of NNI/ICS power is not addressed
in the ICS requirements document.

However, it may be more

appropriate to provide this type of evaluation in the design
basis document.
2.9

The recommendation to establish a preventative maintenance
program for NNI/ICS is addressed only to the extent of saying
that it could be done and that the recommended interval should
be in accordance with the vendor recommendations or at every
other refueling outage. This "requirement" is not very helpful
to the utilities and does not seem to fulfill the intent of the
original recommendation. Further, an interval of every 3 years
for calibration of electronic modules is inordinate; most
electronic equipment should be checked for drift at least
yearly, if not more frequently.

Translating a minimum

requirement like yearly into nuclear power plant schedules might
come out to be every refueling outage but certainly not every
other outage.

This type of response to this recommendation must
be rated marginally adequate to inadequate, especially since the
vendor (B&W) is a part of the B&WOG.
2.10 The recommendation to provide MFW pump trip upon high level in
the CTSG is not addressed in the ICS requirements document.
2.11

The recommendation to evaluate the design, function, and
application of the power supply monitor to the ICS is not
addressed in the system requirements document.

A-5

2.12

The recommendation to monitor ICS parameters for troubleshooting
purposes is addressed by systems requirements that periodic data
acquisition shall be performed to provide trending and
predictive failure data via test jacks that permit on-line
monitoring and troubleshooting.

3.

Figure IX-1 in BAW-1919 indicates that the system requirements
documents are suppose to include the consideration of a comparative
analysis of the performance of other types of control systems and a
The ICS
comparison of expected performance to actual performance.
systems requirements documents do not appear to reflect these
considerations. However, it would probably be more appropriate for
these considerations to be in a design basis document rather than a
design requirements document.
The following comments arose from a general review of the ICS system
requirements documents and do not fit readily into the three
categories above.

4.

The first version of the systems requirements document (dated June 6,
1986) included a list of all the changes from the original design
requirements document. This list was quite helpful. Consideration
should be given to retaining this feature, perhaps in the design basis
document or as an appendix

5.

The Preface of the system requirements states that the requirements
were intended to provide guidance for the development of detailed
equipment procurement specifications by a design engineer. This type
of statement is a license for the design engineer to do anything he
desires and only to have read the "requirements" document once before
proceeding. This is inappropriate. Either they are requirements or
they are not. Requirements are those characteristics that must be
provided or justified in writing and approved by a higher authority on
the basis of some plant-specific condition that prevents the
implementation of the design requirement.
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6.

A special section of the systems requirements document addresses the
safety classification of the ICS. It states that it is classified
"non-safety" since it is in no way used to protect the integrity of
the RCS pressure boundary, etc. This section should have also
discussed the reviews of the FSARs to determine the extent to which
either action or inaction of the ICS is assumed.

7.

The ICS system requirements document does not indicate that the NRC
Standard Review Plan is one of the sources of requirements for the
ICS. Maybe this accounts for the majority of the sub-items in
comment 1 above.

8.-

The environmental requirements no longer show the "normal" operating
conditions. This part of the previous version should be reinstated,
because it provides useful information for designers in the way of
nominal target values.

9.

The environmental requirements indicate that the temperature inside
the system cabinets cannot be allowed to exceed 110 0 F. However, no
alarm is provided on cabinet temperature, only on flow of forced
circulation air.
requirement?

How does one determine compliance to this

How does such an inside-cabinet limit relate to room

temperature or how long the HVAS may be out of service? What actions
does the operator need to take if the ICS performance is in jeopardy;
do procedures tell him what to do; does he know when to take action?
(This area has been a significant problem for Westinghouse-designed
systems; we don't need it to pop up here too.)
10.

The statement that ICS is permitted to fail during a seismic event
has been deleted. Should the B&WOG be asked to explain the
significance of this?

11.

The system requirements document indicates that the ICS shall be
designed to accept two independent sources of ac power. This has the
effect of defining any switchover between sources of electric power
A-7
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as being within the ICS, not the electric power distribution system.
Does this have any effect on the way in which an analysis of IEB
79-27 would turn out? I think a crafty person could take advantage
of this definition to show that 79-27 was satisfied when the intent
has not been met.
12.

This should be pursued with the B&WOG.

The system requirements document describes an ABT for switching ac
power to field loads.

In that such a switchover would involve the

loss of redundancy remaining available, should an alarm be provided
to inform the operator that one power source had to be abandoned?
Similarly, should not an alarm be provided to indicate that the
redundant source that the system might have to switch to no longer
has power of sufficient quality to be of use?
13.

The systems requirements document does not specify that the sources
of ac power be reliable sources, such as battery-backed inverters.
Would it not be a good idea for the power sources for the ICS be
required not to be the same busses that provide power for the NNI?

14.

The system requirements document does not suggest or require that the
loads assigned to the internal busses (+/- 24 Vdc) or the external
busses should be assigned carefully or that any analysis should be
performed to assure that the loss of such a buss yield results that
are acceptable.

15.

The system requirements document does not acknowledge the existence
of the power monitor module or its functions.

16.

While the systems requirements document indicates that external loads
from the ICS should be fused, it does not indicate the critical
importance of the fuse size coordination.

17.

The systems requirements document does not address the need to
control critical (normally ICS-controlled) components manually from
the control room in the case of loss of ICS power.
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also suggests the possibility of a need for separate power supplies
(electric and air) to such critical components.
18.

The systems requirements document does not address the effects of
losses of instrument air to ICS-controlled components on plant
transients being induced or aggravated.

19.

The systems requirements document does not acknowledge that a major
difference between the 721 design and the 820 design is in the power
distribution.

Has the B&WOG paid adequate attention to the 721

designs out there in the development of the systems requirements?
20.

The systems requirements document addresses ICS performance on loss
of ac/dc power in the following way:

For loss of all power, minimize

overcooling and overheating of the RCS; for partial losses of power,
an alarm should be provided. This degree of protection on plant
transient response seems disproportionate and inadequate. If
maintaining the RCS. temperature and pressure within the normal
post-trip window is appropriate for loss of all ICS power as is
stated in the document, for a loss of one of a redundant set of power
sources a requirement to not have a plant trip would be comparable
and appropriate, but such a requirement does not now exist.
21.

The systems requirements document does not mention the need for
training of the reactor operators on response of the plant to loss. of
ICS power, operator actions, or restoration of ICS power.

22.

The systems requirements document (or the design basis document)
needs to distinguish clearly those requirements related to general
control system performance and power generation objectives from those
requirements related to some safety consideration. In the future
when changes are being contemplated, this type of distinction is
absolutely essential.
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23.

Throughout the system requirements document, there has been a general
relaxation of specific requirements by a factor of two. For example,
the UI.D runback rate of RCP operation used to be at a rate of 50
percent per minute and now is 25 percent per minute; the control
accuracy of the turbine header pressure used to +/- 10 psi and now is
30 psi.

The reasons, significance, and acceptability of these

changes should be explained by the B&WOG perhaps in the design basis
document.
24.

The interfaces to the ICS are covered only to extent that signals
supplied to external devices (e.g. recorders) should be isolated or
buffered.

This section should identify all interfaces, both

*electrical and functional interfaces, and discuss the adequacy of
such interfaces including such considerations as the challenge rates
on the PORVs and steam safety valves.
25.

The system requirements document does not address steam generator
overfill requirements. This is considered a major weakness in view
of all the attention that has been called to this topic.

26.

Where the system requirements document discusses manual operation of
controls, it does not address whether the hand/auto stations provided
will be adequate for coping with anticipated operational occurrences
such as loss of control power and does not address the complexity of
the operator actions in controlling the plant during a transient with
all the individual hand/auto stations. Given these absences, it may
not be possible for the staff to conclude that GDC-19 is met.

27.

Where the system requirements document addresses the transfers of the
turbine bypass system setpoints, it is not evident that the desire to
provide quick opening so as to avoid the steam safeties, etc.,
lifting has been considered.

-
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28.

The cross-limits section discusses that the runback on loss of one
feed pump should reduce reactor power to prevent reactor trip on
either high temperature or high pressure. This is to be accomplished
with a runback at 20 percent per minute.

Since other B&WOG documents

have revealed that the plant can accept an imbalance of an integrated
total of only 10 full-power-seconds, it appears that runback rate of
20 percent per 60 seconds is inherently too slow.
be addressed by the B&WOG.

This matter should

29.

The systems requirements document should include a section that
provides general requirements for the modules of the system, e.g.
that integral controllers must not saturate.

30.

It is not obvious that the systems requirements document addresses
the capability of the ICS to provide adequate control actions in the
low power regions. This is important since the operating experience
reviews show that about half the trips occur during startup.

31.

The ICS system requirements document has had all the previous
requirements related to the AFW system deleted. While this is okay
for the plants that have EFIC installed, what about the remainder of
the plants?

Does this mean that AFW cannot be used for normal plant
startup operations?
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