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EXECUTIVE SUMMARY
IR 50-443/94-19
Operations

Two inspectors reviewed the Seabrook EOPs regarding the technical quality and
the ability to be performed in the field during the week of August &, 1994

The inspectors concluded that the EOPs have been well maintained since the
original EOP team inspection in 1990. Operators performing procedure
walkdowns with the inspectors were able to understand and perform all steps of
the selected EOPs and referenced procedures with no difficulty in either the
control room or the plant. An EOP coordinator has ensured that needed
s and updates are performed in a timely manner with appropriate
ion and validation. The inspector’s human factors review did not
any major procedural issues, but did provide comments on possible
Management controls in the EOP area appeared to be effective, as an
identified the problem discussed below.
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een updated since the last inspection despite changes to
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nerformed as EOP documentation is moved into the VE-

oftware. The stated completion date was November 1994;
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DETAILS
1.0 INTRODUCTION

The inspectors reviewed the EOPs and supporting procedures (hereafter
collectively known as EOPs) listed in Attachment 1 against Revision 1B of the
WOG emergency response guidelines (ERG), plant specific technical documents,
and the writer’s guide. Control room and plant walkdowns were performed. The
purpose of these activities was to ensure the adequacy of the EOPs in regards
to both technical and human factors and to verify that required field actions
could be performed with available equipment. The inspectors also reviewed
program administrative procedures and verification and validation
documentation for Revision 1B changes to ensure that proposed changes are
adequately controlled and evaluated.

2.0 TECHNICAL ADEQUACY

The inspectors reviewed the selected EOPs to ensure that the WOG ERG, Revision
1B, changes had been correctly implemented and any deviations properly
justified. The EOPs, reviewed closely, follow the ERG mitigation strategies
and major step sequences. However, the facility has added many additional
notes and cautions and relocated others from the beginning of a procedure to
just before the applicable step. The inspectors saw no problem with any of
these changes; and, in most instances, the changes were obvious enhancements
to the basic WOG guidelines. However, the plant-specific deviation document
had not been updated to reflect these changes. For some of these changes,
there was no identified justification; for others, justification was provided,
but the referenced procedure step was incorrect due to the relocation of the
note or caution. This failure to update the deviation document indicated a
weak understanding of its purpose. This document is a basis document,
intended to explain why the EOPs read as they do. Review of this document is
expected as part of tne evaluation of procedure changes, and the document
becomes worthless if it does not reflect the procedures as they exist. This
represented a minor problem due to the nature of the deviations and the fact
that the personnel presently responsible for EOPs either generated or
participated in validation of most of the changes. The facility was aware of
the need to update the deviation document and stated that their intent was to
update it as the EOPs and plant specific technical guidelines were moved to
the VE-PROMS procedure maintenance software. The intended completion date was
November 1994.

The inspector noted one instance in which the facility omitted a step
contained in a WOG mitigation strategy and in which the justification provided
in the deviation document is too abbreviated to be clear. The WOG ERG for FR-
H.1, "Response to Loss of Secondary Heat Sink," contains a sequence of steps,
which attempt to restore feed flow as follows:

- Attempt to restore auxiliary feedwater flow.

- Attempt to restore main feedwater flow (requires resetting feedwater
isolation).

- Depressurize at least one steam generator below condensate pump shutoff
head and establish feedwater flow from the condensate system.
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EOP KNOWLEDGE AND PERFORMANCE
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5.0 MANAGEMENT CONTROLS

The inspectors reviewed NSA Audit 93-A10-03 of the emergency and abnormal
operating procedures dated May 1994. This audit recognized the failure to
update the plant specific technical guidelines. Corrective action is to be
accomplished, as these documents are moved into VE-PROMS EOP maintenance
software, with completion scheduled for November 1994. Based on this audit,
the inspectors concluded that management controls in the EOP area were

effe
6.0

Cive.

HUMAN FACTORS OVERVIEW

A sample of EOPs was reviewed for consistency with guidance provided in the
Seabrook EOP Mriter’s Guide--Operations Management Manual (OPMM), Revision
31)-- and human factors principles as described in NUREGs 0899 and 1358.
Additionally, portions of other procedures and job performance aids, which
could be used during the execution of certain EOPs, received cursory reviews
during the course of procedure walkdowns and operator interviews. Although
some minor discrepancies were noted, none were determined to pose significant
safety concerns.

6.1

Level of Detail and Vague Terms

Two related human factors concerns, both of which were noted in the 1990 EOP
inspection report, received particular attention in the desk top evaluations
of the tOPs and in the EOP walkdowns and operator interviews. These issues
are as follows:

1.

Relatively vague terminology, such as "as necessary," "as-required," "if
necessary,” and "as soon as possible," are used with some frequency in
the procedures (e.g., in E3: OAS Items 1, and 4; Step 11.a (RNO), the
caution prior to Step 7). The use of such terminology--as opposed to
more specific expressions such as logic statements and numerical values
or ranges--has the potential advantages of promoting brevity in
procedures and providing operators with the flexibility needed to use
the optimal technigues or strategies for accomplishing a defined goal.
However, these benefits are achieved at the cost of a possible decrease
in assurance of correct and consistent task performance.

Task instructions are often presented in relatively general terms, such
as "... determine and correct the cause of... . " (ECA-0.0, caution
statement prior to Step 5). As with the use of vague terms, the lack of
detailed instructions promotes brevity and flexibility at the potential
cost of decreased assurance of correct and consistent task performance.

Examination of these issues through walkdowns and operator interviews did not
provide indication that the Tack of specificity or detail was any problem for
trained operators, and the balance struck in the procedures appeared to be
extremely effective.

The walkdowns and interviews also indicated that operators appear to rely
heavily on a number of elements in the procedures to maintain the situational
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awareness necessary to ensure reliable performance. Two examples ir which
possible improvement in this area could be accomplished are as follows:

6.2

In ECA-0.0, the caution prior to Step 5 is inconsistent with a number of
relevant human factors practices. The caution contains action
instructions (determine and correct). Conditional instructions are
presented in a manner inconsistent with the writer’s guide and accepted
practices. For example, the term "If" is not emphasized as a logic
term, "if" is used without "then," and terms other than accepted logic
terms ("following" and "prior") are used to convey logical
relationships. The action instructions "determine and correct" provide
little detail about how the tasks are to be performed. While all of
these issues are of concern, "fixing" all of them may cause more
problems than it solves. For example, one alternative presentation
might be to present the actions as detailed step instructions, with
objective criteria presented in logic statements for determining when
the steps should be performed. This step (or steps) might be preceded
by a caution describing why it is important to determine and correct the
cause of diesel generator trips prior to attempting additional starts.
The degree to which these changes might disrupt the flow of information,
confuse operators (e.g., the presentation of this information as a step
might convey to operators an erroneous implication that generator trips
are expected or likely), and otherwise complicate the procedure is
significant, and the additional complexity may well outweigh any
advantages. It is not clear how and to what degree these types of
considerations have been evaluated. Further, the writer's guide does
not provide adequate detail on writing cautions, determining level of
detail, and related issues to ensure that the (apparent) decisions made
by the writer in this case reflect the best of the "institutional
knowledge" about the trade-offs involved and to ensure consistency in
similar situations across procedures and through revisions.

In E-0, OAS Item 3 is formatted as a hybrid of a step (action
instruction, "Commence CST makeup... .") and a note (supplemental
information "to avoid low inventory problems"). While this structure of
information, at least when limited to the operator action summary (OAS)
page, appears to support operators’ information needs effectively, there
is insufficient guidance in the writer’s guide addressing differences in
the presentation of information on the OAS page and the body of the
procedure to ensure consistency across procedures and through revisions.

Conditional Information in Procedures

In Inspection Report 90-84, concerns were noted about the inconsistent uses of
emphasis techniques in logic statements and the use of the emphasis techniques
for terms other than logic terms (e.g., Section C, the discussion of E-0,
Items 9 and 10; the discussion of E-1, Items 8, 9, and 11; the discussion of

E-3).

Some of these specific items have not been changed in the current

procedures, and similar inconsistencies were identified.

As noted in the previous inspection report, in E-3 Step 5.b (RNO), the series
of three logic statements, which are presented as a relatively long block of
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text, warrant being broken into smaller units. This change has not been made,
and other similar long logic statements, which also warrant being separated in
a similar manner, were identified (e.g., ECA-0.0, Step 13. b (RNO), fourth
bullet).

Although the writer’s guide (appropriately) constrains writers to the use of a
limited number of highly structured formats for presenting conditional
instructions--the two column format, logic statements, and tables--additional
methods are used in procedures For example, actions to be performed are
listed before the conditions indicating whether or not the actions should be
performed, logic terms are used in potential confusing and inconsistent ways,
and terms other than the logic terms described in the writer’s guide are used
to convey logical relationships in conditional statements. Examples are
below.

in FR-P.1, Item 1 of the OAS, the action to be performed (Go to...) i:
presented before the conditions indicating when the action should be
performed (if RWST level.... ). Additionally, "if" is not emphasized as
a logic statement and the logic term "THEN" is not used.

In FR-P.1, Item 3 of the OAS, two conditional statements are presented
as cautions. Neither of these uses the term "THEN," and the term "IF"

is presented in all capital letters in the first caution and in mixed
case in the second.

In FR-P.1, the cautions prior to Steps 6, 8, and Step 20 (RNO) use "if"
without also using "then." (See also the discussion of cautions and
notes).

In E-3, Items 1, 2, 3, and 5 of the OAS all present the conditional
actions to be performed (without using the term "then" to introduce
them) prior to the "if" clauses indicating when the actions should be
performed. Further, in Item 1 the term "following" is used to convey
logic relationships and the term "EITHER" is emphasized in a manner
inconsistent with the writer’s guide standards.

In FR-P.1, Step 2. b (RNO) tha term "unless" is used to convey logic
relationships.

In E-3, the fourth key caution listed in the OAS uses two "if" clauses
to convey a logical relationship that should be conveyed with "and."

In E-3, Step 2 (RNO), the term "when" is not underlined.

In E-3, Step 17, the emphasis of the terms "both" and "any" is
inconsistent with the writer’s guide.

In 0S12227.02, Step 6 b., the conditional actions to be performed

(without using the term "then" to introduce them) prior to the "if"
clauses indicating when the actions should be performed.



6.3 Cautions and Notes

The inspectors noted inconsistencies in how different types of information was
divided among cautions, notes, and steps. For example (as examples in the
discussion of conditional information indicate), actions (particularly
conditional actions) are frequently presented in cautions rather than as
steps. As another example (also discussed above in more detail) in ECA-0.0,
OAS Item 3 appears to be neither precisely a step nor a note.

6.4 Transitions

A number of inconsistencies were noted in the presentation of steps directing
transitions, in addition to the concerns about transition instructions being
placed within cautions and notes, discussed above. For example, as noted in
the previous inspection report, it is not clear that appropriate measures are
in place to ensure operators observe applicable notes or cautions that precede
steps entered from a transition. Additionally, although the writer’s guide
requires that all transitions be indicated with either the phrase "go to" or
"return to," other terms are used in the procedures. In general, it appears
that more potential for problems associated with excessive use of transitions
and inconsistent presentations are present in the AOPs than EOPs.

in E-3 (Step 3.c.2) (RNO), a transition is indicated with the term, "per."

In E-3, Step 11.b (RNO), a transition is indicated with the terms, "using...
while continuing with this procedure."

In ES-0.0, Steps 3 and 4, transitions are indicated with the phrase, "You
should be in an ... ."

In 0812227.02, Step 7 (RNO), three different procedures are referred to under
the first bulleted item with no verb used to indicate what use is to be made
of the referenced documents. The second two bulleted items in the same step
use the terms "refer to" to reference other documents.

In 081227.02, Steps 8, 11 (and several others), transitions are indicated with
the term, "per."

In 051227.02 (Step 9. 2), transitions are indicated with the phrase, "Continue
or perform plant shutdown as directed per: ... ."

In 051227.0Z, Step 11, a transition is indicated with the phrase, "Commence...
while continuing with this procedure ... ."

In 051227.02, Step 13.b, a transition is indicated with the phrase, "Refer to

6.5 Action Verbs

Appropriately, the writer’s guide provides a list of action verbs to ensure
that these key terms are used consistently in procedures. However, verbs
other than those from this 1ist are used extensively in procedures. For






ATTACHMENT 1
DOCUMENTS REVIEWED

Document Number Document Title

EMERGENCY OPERATING PROCEDURES:

E-0 Reactor Trip or Safety Injection
E-1 Loss of Reactor or Secondary Coolant
-3  Steam Generator Tube Rupture

EMERGENCY CONTINGENCY ACTIONS PROCEDURES

ECA-0.0 Loss of A1l AC Power
ECA-0.1 Loss of A1l AC Power Recovery Without SI Required
ECA-0.2 Loss of A1l AC Power Recovery With SI Required

EMERGENCY SUBPROCEDURES

ES-0.0 Rediagnosis
ES-1.2 Post-LOCA Cooldown and Depressurization

FUNCTIONAL RESTORATION GUIDELINES PROCEDURES:

FR-S.1 Response to Nuclear Power Generation/ATWS

FR-C.1 Response to Inadequate Core Cooling

FR-H.1 Response to Loss of Secondary Heat Sink

FR-P.1 Response to Imminent Pressurized Thermal Shock Condition

OTHER DOCUMENTS:

0S12227.02 Steam Generator Tube Leak

OP 9.8 Emergency Operating Procedure Verification
OP 9.9 Emergency Operatir.y Procedure Maintenance
EOP Writer’s Guide



ATTACHMENT 2

EOP COMMENTS
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Attachment 2 2

17.¢ Check condensers avaiiable interlock C-9 before
attempting to dump steam to condensers.

ES-1.2 "Post-LOCA Cooldown and Depressurization"

Step No. Comment

21.b Clarify how to verify SDM - does the crew need to perform a
SDM calculation procedure or is RE-02 graph sufficient?

24.b.3 Provide valve nos.

29 "Seal leakoff" i< labeled "seal return" on board.

-0.0 " f .

Step No. Comment

2.a Same comment as E-0, Step 2.a.

5.a, b UAT and RAT supply breakers are labeled "incoming iine" on
board.

5.¢c RNO Provide an attachment, procedure, or local operator aid for

EDG start by manual air start solenoid override.

5.e.3 Label the sequencer step lights on the EDG panels with the
applicable Toad rather than just "Step 1", etc. This would
enable quicker verification of running loads or
determination of loads that did not start.

12 Operations V&V should coordinate with HP to ensure HX0958.12
is properly validated.

23 RNO 2 Verify adequate DC lighting in this area to ensure personnel
safety when climbing down long ladder to CBS-V35.

25 Provide guidance on local vs CR actions tv verify equipment.

Att A Caution concerning restoring DC control power as soon as AC

power is restored should be duplicated before procedure Step
25, to ensure SRO sees it.

- " 11 red"
Step No. Comment
10.b "Seal leakoff" is called "seal return" by the plant

computer.



Attachment 2 3

10.¢.3 Reword to say "slowly throttle open seal injection throttle
valves..."; this will help ensure caution prior to Step 10
is complied with.

- . i .
Step No. Comment

2 performance may be speeded up by rewording step to have
operators align valves out of position per ECCS status
panel. As presently worded, operators use attachment and
verify every single valve.

7 "STANDBY" is "AUTO" on board.

8.c.3 Same as ECA-0.1, Step 10.c.3.

FR-H.1 “"Response to Loss of Secondary Heat Sink"

Step No. Comment

8. Expand PSTG explanation of why no attempt is made to use
main feed pumps.

6.c Provide P-11 setpoint.

6.d.4 Eliminate note prior to Step 6. Instead, use the words of

this note to bypass the low-low t-ave interlock as a second
sentence in this step.

7 Add guidance to stop depressurization of steam generator(s)
when adequate flow established; also, state adequate flow,
such as 500 gpm total to all SGs.

11 Expand wording - "Actuate SI and perform Steps 1-14 of E-0."

16 RNO ¢ List possible sources and lineups, such as DWST via
Valve 530.



