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1.0 INSPECTION SCOPE

The irspection was performed to verify: that the Cooper Nuclear Station (CN3)
emergency operating procedures (EOPs) were technically accurate; that their
specified actions could be physically carried out in the plant using existing
equipnert, instrumertatior, end controls; and that the plant staff could
cerrectly perform the procedures, The nspecticr wes conducted 1n accercarce
vith the ouicence in Temporery Instruction (T1) 2815/62, "Erergency Operitire
Frocecures Team lrspections.,”

ks




2.0 BACKGROUND

Following the Three Mil: Island (TMI) accident, the Office of Nuclear Reactor
kegulation developed the “TMI Actior Plan" (NUREG-0660 and NUREG-0731), which
required licensees of operating plants to reanalyze transients and ascidents
and to upgrade emergency operating procedures (EOPs) (Item 1.C.1). The plar
81s0 required the NRC staff to develop a long-term plan that integrated and
expanded efforts in the writing, reviewing, and monitoring of plant procedures
(Item 1.C.9). NUREG-089%, "Guidelines for the Preparation of Emergency
Operating Procedures," represents the NRC staff's long-term program for
upgrading EOPs and describes the use of a procedurs generation package

to prepare EOPs,

The licensees formed four vendor owners' groups corresponding to the four maior
reactor types in the United States; Westinghouse, Genera) Electric (GE),
Babcock and Wilcox, and Combustion Engineering. Working with the vendor
company and the NRC, these owners' groups developed generic procedures that
set forth the desired accident mitigation strategy. For GE plants, the generic
uidelines are referred to as CMQP?QnCy procedure guidelines (EPG:5. These
PGs were to be used by licensees in developing their procedure generation
peckage (PGP), Submitta) of the PGP was made a requirement by Confirmatory
Orager dated June 1%, 1964, Generic Letter 82-33, "Supplement 1 to NURLZ 0737 -
Requirements for Emergency Response Capability," required each licensee to
submit to the NRC a PGP that included:

(1) Plant specific technical guidelines (PSTus) with justi/ication for safety-
significant differences from the EPGs

(2) @ plant specific writer's guide PSWG)

(3) a description of the program to be used for the veritication and
validetion of the EOPs

(4) @& cdescription of the training proqrar for the upgraded EOPs,

The licensees were tu develop plant-specific ECOPs that would provide the operators
with directions for mitigating the consequences of a broad range of accidents and
multiple-equipment failures. -

For various reasons, there were long delays in obtaining NRC approval of man{
of the PGPs, Nevertheless, the licensees have all implemented their EOPs, To
determine the success of this implementation, a series of NRC inspections are
being performed to examine the final product of the program: the EOPs, A
representative sample of each of the four vendor types has been selected for
review by four inspection teams from Regions I, 11, IIl, and IV,

An additiona) 13 inspections, including this ore at CNS, aré being performed at
facriitiec with Genera)l Electric Mark ?-type containments., The latter inspec-
tions are being conducted by the Office of Nuclear Reactor Re ulatiom and include
a detailed review of the containment venting provisions of the EOPs, -



3.0 DETAILED INSPECTION FINDINGS

o.i Prigram and Procedure Review -

Documents reviewed during the inspection are listed in Attachment B, -

3.1.1 gggogggson of Owners' Group (0G) Smergency Procedure Guideline With
's

The inspection team reviewed the owners' group emergency procedure guidelines
(06 EFGs) and compared them with the CNS plant-specific technical guidelires
(PSTGs). The PSTGs at CNS were identified as the CNS EPGs. The review was
conducted to identify any tichnical deviations between the 0G EPGs and CNS EPGs
and to determine the adequacy of the licensee's documentation and justification
forlcny technical deviations, Observations made by the team during the revies
included:

(1) The licensee did not submit the PSTGs as part of the procedures generation
package to the NRC for review as required by NUREG-0737, Supplement 1,
Ttem 7.2.b. This omission appeared to be sfgnificant because the licensee
in developing the emergency operating procedures (EOPs) deviated in severa)
instances from the NRC-approved 0G EPGs without providing adequate documented
Justification., This led to the implementation of the CNS EOPs without 2
forma] safety evaluation,

Pevision 3 of the 0G EPGs had been approved in an NRL safety evaluation
report anc was intenged by the NRC to form the besis for the developmert of
the PSTas. Documentation provided by the lic nsee indicated that the N°(
safety evaluation report would have been sufficient hac¢ the 0G EPGs.
Revision %, beer used exclusively for developing the CNS EOPs., Mrqever,
the licensee used draft 06 EPGs, Revision 3!, to develop the - .ant-
specific procedures. Revision 31 contained technical diffzrences trom
Revision 3, which, as a minimum, sheclo have been sub ected to a site
specific safety evaluation., Examples of L.ese ter":ical differences
included:

- In EOP-1, Contingency 6, Step CE-2.., & phrase was added to madntain
the pressure of the reactor pref.ure vesse) as low as practical by

throttling injection due to n*i ductility transition temperature
considerations,

. Reactor flow stagnatior power was deleted from the CNS EPGs,

- The CKNS EPGs included flow stagnation water level resulting from
deletion of the rezctor flow stagnation power,

. The step on filling reference legs was deleted from the CNS EPCs.

- The (NS EPGs allowed intermittent yse of residual heat removal
pumps for purposes other thar low pressura coolant injecticdn mude

operation,




(2)

The licensee tola the team that 1t had atked the NRC staff how 1t was

to justify a plant-specific safety evaluation in that some of the
operations required by the EOPs placed the plant outside technical speci-
tication requirements, The licensee provided a telephone Gonversation
record memorandum thet documen.ed an informal NRC staff positfdn indicating
thet a forme) licensee safety evaluation was not required because the Nit
staff had performed and documented & generic safety evaluation of the OC
EFG, Revision 3.

The team concluded that a plant-specific safety evaluation shoule have
been performed on the plant-specific data used for the ECPs and for future
revisions to the plant-specific procedures generation packege and EOPs,
The l1icensee stated that the need for adaitional evaluetion anc justifica-
tion of the deviations from the OG EPGs, Revision 3, was under reviow,
Pending further NRC review of the licensee's review of adoitional
evaluation anc justification, this 1s an unre 0lved ftem (298/88200-01).

The team deternined that the licensee's method of calculating drywel)
temperature useo as the entry conditiun (drywe)l) temperature contro)
(OW/T)) for EOP-Z @id not strictly adhere to the method recommended in
the OC EPGs. The licensee developed the value for the entry-conaition
temperature by selecting temperature monitors (TE-505 series instruments)
in the vicinity of the reactor pressure vesse! level instrument refererce
‘ecs and safety relief valves as recommended by the EPGs., The tempers-
ture va.2 for the instruments for the past four years were then reviewea,
the highest value observead (171°F) was selected, a 10-percent margin was
addec, and & rounded value of 1B5°F was assigned as the EQP-2 entry
conaition,

The 0G EPGs recommendec using the meximym norma) oporct1n? temperature, 1f
there was no drywell temperature techrnical specification limiting condi-
tiun for operation, as the entry c~ndftion, not the highest observed
temperature, 45 was epparently done. The team cbserved the entry-condi-
tion instrynents during near-peak summer-heat conditions and found that
the nominal average temperatures were in the 155°-160°F range. The

teanm noted that the licensee's method of determining the entry-leve!
temperature resyltec in @ hi?hor than warranted entry-condition tempers-
ture, Discussions with the licensee indicatec that 1t belfeved that its
method was 1n accordance with the 0G EPGs; therefore, it had not developec
& technical justification for the apparent Jeviation from the recommends-
tion 1n the OG EPG to Justify the method u!ed.

The team further noteo that in the CNS Updatea Safety Analysic Report
Chapters 7 and 14, & bulk (volumetric) average containment temperature

of 135°F was used as the wnitie) condition for various accident analyses
and thet the same temperature was used as an input for the calculation of
various EOP limits an¢ curves. The licensee had not determined actua)

bulh average temperature fyur comparison with this temperature. The lirensee
performed ¢ special calculation during the 1nspection that shgwed that the
actual bulk average temperature was acceptable, .

The EOF entry-conoition temperature of 185°F, however, implied that
containment temperature would Incresse by adbout 30 cegrees over that
observed guring this inspection before emergency actions would be imple-
mented. The licensee was ashed to correlate the change in "nomingl”

.‘-



(3)

bulk average containment temperature with the EOP entry condition to
gerirstrate that the rise in containment temperature before emergency

actions were implemented would not adversely affect either the contain-

ment response to analyzed accidents or the EOP limits, Section.3.1.3
gf ::islggport discusses this entry-condition temperature as 1t relates
o the 5.

At toe close of the inspection, the licensee was continuing to evaluate tne
above, At the exit meeting for this inspection on July 12, 1988, the
licensee told the team that preliminary information from the nuclear stean
supply system vendor indicated that the effect on containment response to
accidents appeared negligible (GE letter from J, Torbeck to K, Walder,

July 11, 1888). This letter, however, noted only that an increase in
containment temperature from 135° to 150°F would have a negligible effect
on the maximum pressure and temperature and the dynamic loads calculatec
during & loss-of-coolant accident and did not address the other correlation
concerns discussed above,

The licensee was performing additional analyses to justify increasing the
average design temperature from 135° to 150°F and had initiated & work
request to establish a method for periodically dctorminin? actue)

bu'k average temperature. The licensee planned additional analyses to
correlate the rise in uverage design temperature with the 185°F entry
condition, Pending licensee resolution of the adequacy of the method
used to determine the entry level temperature of 1B5°F, this 1s an
unrescived item (298/88200-02).

The 0G EPGs 1isted seven systems that could be used as alternative means
for injecting boron into the reactor shoulc the standby liquid contro!
system fail, The plant-specific “step deviation documentation,” which
Justified deviations between tie OC EPGs and the CNS EPGs, did not fdentify
a deviation, although the licensee elected to use only one alternate flow
path via the reactor water cleanup (RWCU) system,

The team quetigned the availability of the RWCU system dur'ns 8 loss of
offsite puwer in that the system components were not powered from the
critical (vital) buses during a loss of offsite power, The licensee
stated that the use of the reactor core isolation rooling system (as
recommended by the BWRJIG EPGs) was under review to determine an additiona)
boron injection method, The licensee planned to document the reasons fcr
not using the other injection flow paths reconmended by the 06 EPGs,
Pending the completion of this documentation, this 1s an unresolved iten
(298 '88200-03).

GE Drawing No, 76-950, "EOP Flow Disgram," was referred to in the EOPs but
was not available for use at the <ime of this inspection because 1t was
being revised to reflect the changes made by Revision &4 to the EOPs
(Yssued June 2, 1988),

Section 11.B of Emergency Procedure (EP; 5.8, “Emergency Operating Proce-
dures,” Revision 4, stated that tne flow charts provided a quick overa!l!
view 0f the sctions the operator was expected to teke and could be used

by the station shift technical advisor or management to follow the EOPs



and that the flow charts showed the interrelationships between the
procedures, o the EOPs addressed the entire plant

The tear felt that the flow charts could be a vaiuable too) to belp with
placekeeping and that not having them available for the use indicated in
EP 5.8 could detract from the response to an event. The licensee statec
that work on the revisions to the flow charts had been expedited and was
expected to be completed within abcut a month,

3.1.2 Quality Assurance for the Plant-Specific Emergency Procedure Guidelines

NUREG-0899, "Guidelines for the Preparation of Emergency Operating Procedures,”
Section 4.4, "Qurlity Assurance,” states that the plant-specific technica)
Juigelines (emergency procedure guidelines, EPGs) should be subject to examina-
tion under the plant's overa)] quality assurance (QA) program to ensure that
they are accurate and up to dete.

The initial CNS EPGs and associated calculations were not controlled und r the
Ticensee's QA program, although the EOPs themselves were. The licensee stated
that the CNS EFGs and associated calculations and bases were developed abuut
196084 and were not subject to the QA program that existed at thet time,

The tear reviewed the current administrative and QA program procedures for
app11cabilit{ of the Q& program provisions to the EOP program. Procedures
reviewed included:

. "KPPD QA Program for Operation Policy Document,® Revision &

- Administrative Procedure 0.4.1, "Controllec Documents Other Than (NS
Procedures and Yendor Manuals," Revision 0

. Administrative Procedure 0,22, "Preparation, Review, and Approval of
Emergency Operating Procedure Changes," Revisiun 2.

These documents did not include QA requirements for the following:

. configuration control and design verification of the plant-specific-
EPGs and associated calculations and input data -

- forma! document control provisions for plam -specific EPG elements
- contro) of EPG documents as QA records,

Except for fina) calculations performed by the nuclear steam sypply system
(KNESS) venaor ynder the vendor's QA program, no formal controls were described
in the Ticensee's procedures., The licensee had applied informal controls to
the program that included independent verification by the licensee of NSSS
vendor calculations, informal peer review and supervisory approval, and orderly
maintenance of origina) zopy records, These activities provided some assurance
of program integrity. .

The 1rcens & acknow ledgec the above and indicatec that QA requirements woulo
be evaluated and auplied as appropriate to the next revision uf the procedures
generation package.




3.1.3 EOP Calculations

The owners' group emergency procedure guidelines (0G EPGs) included & number of
plant-specific limits, setpoints, and action levels that required.calculation
of plant-unique values., Appendix C of the EPGs provided detailed dirgections
for developing input data and performing these calzulations., The team reviewes
@ sample of the input data development and final calculations for CNS,

EPG, Appendix C, Table C1-T4, "Plant-Data," requirec separate development anc
calculation of plant-specific values for use as input data for the emergency
operating procedure (EOP) limit, setpoint, and action-leve)l calculations and
curves. The licensee had contracted with the NSSS vendor to perform these
calculations, The team reviewed the calculations and source data for Table
C1-T4 developed by the vendor in 1983-84. Specific calculations reviewed in
part or in whole included:

reactor pressure vessel water volumes

reactor pressure vessel water masses

arywell volumes, pressures, and equipment elevations
suppression poo! volumes, prossures and equipment elevations
downcomer volumes, pressures, and equipment elevations,

In genere), these calculations were very informal, They were performed on
plain paper with no 1dentification of the performer and no evidence of review
b‘ the performing organization. Typically, the calculations d1d not include
the purpose, date of performance, output requirements, source of the calcula-
tion methodolocy, or documertation of calculation checking and contained only a
limited description of input assumptions and input data sources.

The Table C1-T4 calculations and results had been independently verified by the
Ticensee, and verification was documented by initials or signatures on the
individua) calculations. The licensee had identified anc resolved a number of
giscrepancies in the vendor calculations. The team interviewed personnel
tnvolved in this verification and found that, notwithstanding the lack of
engineering discipline in the presentation of the calculations by the vendor,
the lizensee's review was effective in verifying their validity and igentify-
ing and resolving discrepancies. -

The Yicensee acknowledoed the above and stated that the calculations had been
performed before the implementation of current, more rigorous, QA controls for
such activities, The licensee was preparing for implementation of Revision &
of the 0G EPGs and stated that this effort would be tubject to more rigorous

controls,

The team also .eviewed a sample of calculations, design verification and
discrepancy resolution documentation, and related correspondence for the fina)
Appendix C calculations listed below,

B EOP Figures 1-! and 1-2, low pressure coclant injection (LPCI) ena core
spray net positive suction head curves .

- conversion of suppression poo) prassure to drywell pressure

. EGP Figure 2-3, "Drywell Spray Initiatior Pressure Limit"

el



- t0P Figure 2-4, "Pressure Supyression Pressure"”

- EOP Figure 2-5, “Primary Containment Design Pressure” -
- EOF Figure 2-6, "Primary Containment Press.re Limit"

- drywel) spray flow rate

- suppression pool cooling spray initiation pressure (SPCSIP).

The team verified the correlation of input data from Table C1-T4, performed
checking calculations, and confirmed to the extent possible that the calcule-
tions had been performed in accordance with the Appendix C procedures. The
team noted that these vendor-performed calculations included ifnput assumptions,
bases, and the identification of the perfurmer and checker,

As discussed in Section 3.1.1 of this report, the team identified ¢ concern
regerding the eosign-bcsis. average drywel) temperature of 135°F, which was
used as the basis for the accident analysis in the CNS Updated Safety Analysis
Report and as an input to the EOP calculations for drywel)l spray flow rate,
SPCSIP, and EOP Figure 2-4 (above), EO0P-2, "Primary Containment Control,”
specified an entry condition of 185°F drywel] temperature. The licensee was
unable to correlate this entry condition temperature with the actual drywell
to:pora:u;;so: the beginning of the accident and the averaje design temperature
value © °F.

The licensee had not evaluated the effects that the elevated drywell temperatures
might have on plant performance at the time of EOP entry., As part of tne
evaluation of this latter issue, the team performed sensitivity calculations
for SPCSIP and EOP Figure 2-4, using al)l original vendor input data except that
drywel] temperature was varied over the range of 135° to 165°F, These calcula-
tions showed that the effect of drywel) temperature on SPCSIP was probably
regligible but that the effect on the pressure suppression pressure curve

of Figure Z-4 was potentially significant (2- to 4-percent nonconservative) in
the range of normal suppression pool levels. This was discussed with the
1icensee who stated that the containment temper2ture considerations were under
evaluation and their effect on EOP 1imits and curves would also be considered,
The licensee further stated that a revision to the existing EOPs was bed
developed in accordance with Revision 4 to the OG EPGs and that Revision
appeared to address this concern by specifying the use of either maximum or
minimun drywell temperature (DW/T) values based on which was most conservative
for the specific calculation rather than an average.

3.2 Cuntainment Venting

The team reviewed the provisiors in EOP-2 and Emergency Procedure (EP) 5.3.7,
"Post Accident Venting of Primary Containment," Revision 2, for conformance
with the owners' croup emergency procedure guidelines (0G EPGs), acceptability
of the engines~'r  bases for the procedures, and the ability of the vperators
to implement + . proc.uvrvs during walkthrough scenarios., EOP-2 required
initia) venting of (he containment (within technical specification radicactive
release limits) when drywe)) pressure reached 2 psig. Emergency venting was
required, without consideration of containment temperature or radiation




releases, when containment pressure approached the primary containment design
pressure

EF 5.3.7 was issued in July 1987 and provided instructions for the use of a single
vent path from the containment drywel) through smgil-bore (1-inch) vadves and

piping to the standby gas treatment system. The procedure did not provide for

other backup or prioritized flow paths, nor did 1t 1nclude specific instructiors

for monitoring radiation release concentrations or assessing offsite doses. Racdic-
active discharge and dose assessment considerations were, however, briefly addressed
in the discussion section of the procedure.

The licensee had been studying other venting options since July 1987, A draft
revision to EP §,3.7 prepared at that time was evaluated by the licensee's
engineering personnel (memorandum from G, McClure to E. Mace, "Post Accident
Venting of Primary Containment Evaluation", dated May 4, 1988). This revision
of the procedure, which had not been 1ssued at the time of this inspection,
provided for vontin? through both small-bore (1-to Z-inch) and large-bore

(20« to 24-inch) valves and piping from both the drywell and suppression poo!,
provided prioritization logic for use of the gaths. and addressed the radiation
release and dose assessment considerations, The operatiors support staff
supervisor stated that the draft procedure nad not been i1ssued pending addi-
tional information from the owners' group on decay heat removal and ngc
approval of the 0G EPGs, Revision 4, The licensee was also conducting a study
of potential overpressurization and failure of the vent path and the qualifica-
tion of the containment hydrogen control nitrogen supply piping.

The team had the following observacions and concerns regarding the licensee's
program provisions for containment venting:

(1) The 1ssved version of EP 5.7.3 did not include a number of the specific
provistons included in the draft as indicated above. The team considered
the issued version to be deficient 1n areas such as prioritized, multiple
vent paths, and release and dose assessment 1inkage with the emergency
plan implementing procedures. The licensee should consider fssuing a
revised procedure based on the draft that omits tre use of equipment
and flow paths deemed inappropriate by the on?incoring evaluation, The
team acknowleaged the licensee's necd to resolve fssues involving the
use of the large-bore vent paths before issuing procedures for their
use as discussed further below.

(2) The engineering evaluation above noted that the valves used for venting
nad been evaluated in conjunction with the manufacturers' specifications
and found acceptable for operation at the differential pressures expected
at containment design pressure. Teleconference memoranda documenting
these discussions for the smali-bore valves (MOV-308, -30€, -1308, and
«1310) adoressed only the valves and not the capability of the actuators,
The team requested that the licensee substantiate that the actuators and
the actual actuator torque switch settings were capable of operating the
valves as required. The licensee told a team member on July 14y 1987,
that 1t had been confirmed that the valves were capable of withstanding
up to 150 psid, although documentation was not yet available at the
site. At the close of the inspection, the licensee was researching the
above,




(3)

(4)

The enginecering evaluation included analysis of the standby gas treatment
(SECT) system design pressure versus expected venting pressures. The
evaluation found that the SBGT duct work, fabricated of 14 gauge weldec
stefnless steel, would not sustain the full containment design pressure of
65 psig but could be expected to rupture at approximately 63 psig.
Additicnally, the evaluation found that the SBGT filter iousings were
designed for a “leaktight" pressure of 2 psig; no desigrn maximum pressure
wat specified. Considering the above conditions, the SBGY could not
sustain the pressures encountered when venting through the large-bore
valves, but the evaluation found that venting through the small-bore
valves and piping would not threaten the duct and filters oecause of the
low flow rates calculated.

Kowever, neither the issued nor the draft procedures nor the on?incorsng
evéluation considered the case uf inadvertent downstream fsclation of

the SBGT system when aligned to vent the containment, resulting in an
equalization nf containment pressure with the SBGT system, Such down-
stream isolation could occur 1f SBGT fan ctoppege resulted in the closing
of interlocked outlet valves. A simple precaution for the cperator ir
the venting procedure appeared to be warranted,

The 1icensee ecinowledged the above concern and 1ts evaluation was in
progress at the close of the inspectica,

EOP-2 initially 1imited venting temnerature to 212°F (Step PC/P-2.b)

on the basis of containment cooling considerations., However, if contain-
ment pressure exceeded the primary containment pressure limit, Figure 2.6,
Step PL/P-B instructed the operator to vent the containment irrespective
of containment temperature.

The tear's walkdown of the SEGT system found that some components (e.g.,
gduct expansion joints) were made of plastic materials that may not have
tolerated high temperatures and cou'o warrant additional compensatory
actions 1f high-temperature venting was necessary.

The licensee acknowledged the above concern and was evaluating 1t at the
close c¢f this inspection, -

Neither the issued nor the draft procedures addressed contingencies
pertaining to ventirq such as loss of offsite power (diesel generators
ovailob\o? or station blackout (luss of all ac power) with respect to the
need for access to the reactor building for local operation of the vent
valves, Adaitionally, as ciscussed in Section 3.5 of this report, the
licensee had not mace any plans in regard to the need for access to perform
such loca) operations with respect to accident radiation levels in the
reactor builaing.

In response to the team's inguiry on this matter, the licensee stated that
211 valves in the flow path were ¢c battery powered and would be® available
during either scenario until the batteries failed except for valve MOV-306,
the small-bore drywell vent isolatiorn. The licensee also indicated that
this matter would be given further consideration tor future revisions of
the procedures.
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3.3 EOF walkdown Findings

To ersure that the EOPs could be successfully carried out, the team performed
wa ikdown evaluations of all the EOPs and supplementa) procedures referenced in
the EOPs. The team verified that EOP instrumert and control desfgnations were
consistent with the installed equipment and that indicators, annunciators, and
controls referenced in the EOPs were available to the cperators, It also
verified the location and control of EOPs in the contro) room. The team
physically verified that activities which could be required outside the contro)
room durinc an accident could be physically performed and that tools, jumpers,
and test equipment were available to the operators. It alsc reviewed
post-accident radiation and environmental considerations made by the licensee
in regard to loca) operations in the reactor buflding.

During the plant walkdowns, the tearm fdentified the following discrepancies:

(1) EOP-3, Section SC/T, “Secondary Containment Temperature Contro),* Table 3]
specified the entry conditions and action levels for elevated temperatures
in about 30 rooms and areas of the secondary containment, The table
fncluded the maximum normal operating temperature, maximum safe operating
temperature, anc @ temperature monftor alarm setpeint (corresponding to
the maximum normal operating temperature) tor each area,

During the walkdown on July €, 1988, the team observed that the actua,
(as-found) setpoints for the temperature monitor alarms on control room
panel 9-2]1 were about 10-15°F lower than those specified in EQOP-3 and dic
not correspond to the entry and action-level temperatures; for example,
the as-found setpuints for eight residual heet removal loop A and B ares
temperatyre channels ranged between 145°F anc 14E°F instead of being at
160°F as required,

The licensee stated that the above condition had been identified by its
staff and was a result of instrument drift. The fnstruments were not
pericdically calibrated but were recalibrated only for corrective main-.
tenance. The most recent calidration had been performed during August
1967. The licensee had determined that part of the drift problem was
attributable to & new digital indicator installed in June 1988 and qtated
that 1t was trying to solve the problem. The licensee also stated that
the frequency of monitoring this instrument drift was going to be increased
until the drift problem was finally solved. The licensee had recalibratec
the instruments successfully on Ju{y 7, 1968, and was preparing a new
calibration procedure that would zccommodate the instruments' drift
characteristics. The licensee was ?oing to perform this calibration
procedure at & frequency that was also based on the instruments' drift
characteristics,

The licensee stated that two sets of instruments (four steam tunne)
temperatyre monitors and eight residual heat remova! (RWR) area monitors)
had not had their setpoints controlled as part of the engineering configu-
ration management setpoint log program. These setpoints were being
fncorporated into the program at the close of this inspection, The
Yicensee alsc stated that & review of al) instryments and controls used
for implemerting the EOPs and referenced procedures was 1n progress to
ersure that no other similar instances existed,
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(2)

(3)

Operating Procedure OP 2.2.68 3, “RHR Suppression Pool Cooling and

Containment Spray," Revision 1, was invoked by various sections of EOP.2,

“Primary Containment Contrel." Yhe following two discrepancies were noted

in this procedure: ;.

(¢) Section VII.A, Step 1.7 note, cautions that RMR pump capabilities may
be exceeded when the cuppression pool cooling throttle valve was
opened and specified a minimum pump differential pressure and &
maximym pump motor current,

These patameters were not displayed in the control room, [ifferentia)
pressure was indicated only on pump suction and discharge gages at

the pump. Motor current was indicated only at the motor contro)
center,

The licensee stated that the operators were trained to monitor
avieilable control room flow indications for stable pump Ycrfor-nnco
&nd to dispatch operators to the above loca) indication locations
should any aberrant conditions be observed, Licensed personne)
generally confirmed the above but also indicated that their percep-
tions of stable flow and conditions that would require local monitor-
ing were not consistent, Further, v\.e locations where loca) pump
pressure indications could be obtained would probably be inaccessible
during accident scenarios involving core damage because of the levels
of radiation from the RKR pump and piping. Postaccident plant access
is discussed in Section 3.5 of this report., The licensee stated that
the procedure intent would be evaluated by the task analysis of EOF
referenced procedures being performed as part of the detailed contro!
room design review,

b. Sactior ¥I[ A, Steps h.2.c.] through 3, provided instructions for
Jverriding the containment cooling 2/3 core coverage valve contro)
poroissive, The valve, switch, and indication nomenclature used in
the ‘nstructichs was not consistent with that on the main control
hogre¢ switenes and indications, For example, Step 1 required that
(Pt permissive keylock switch be nlaced in the “manval override”
positian, The switch was never removed from that position untd] Step
3 requ.red that the switch be again placed in the “"manual™ position,
Furthermore, the names in the procedure did not match those on the
main cont=o) board., The senior reactor operator accompanying the
team on the walkthrough was unable to interpret the procedure with
respect to the actua) controls to permit adequate performance of the
step.

The licensee stated that the procedure and main control boarc labels
had beer reviewed, confirmed to be discrepant, and would be corrected,

Resctor pressure vesse! level indicator L1-90 (steam noz2le range level)
(used in EQP.., Table 2-1) was equipped with a dual-indicator scale., One
scale was based on the “instrument zero" scaling that had been trac:-
tiorally used &t CXS. The second scale was base! on top-of-active-fue)
(TAF) scaling tn which the licensee was changing as a human factors
improvement, Both scales were displayed a5 an interim measure by the
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Ticensee unti) the personne! became accustomed to the TAF scale, at which
time the instrument 2ero scale would be removed,

The instrument was intended to measure leve! in the range at which the
main steam)ine nozzles would flood and was equipped with a placard
intended to correlate the two scales with the scale elevation of the
steamline nozzles. However, the placard was so cryptic that only one of
$ix licensed operators polled was able to interpret the information,

The licensee stated that fts review confirmed the above discrepancy and
the placard was changed.

(4) EOP-3, Attachment 1, provided instructions for installing jumpers in relay
panels §-4]1 and 9-42 to bypass the high drywe)) pressure and low reactor
vessel leve) ?roup 6 1solation signal to permit operation of the reactor
building heating, ventilation, and air condit1onins system, The licensee's
prestag .ng of these and other jumpers and the placing of required authori-
zation ‘rcuments in a specially desigrated box in the contro) room were
conside ed to be good practice, The licensee had twice successfully
demonstrated the actual installation of the jumpers and had performed 2
functional test of the ‘nstalied jumpers in accordance with Special Test
Procedure No. 85-22, "RE MWYAC Interlock and Containment Level Recorder
Testing," in 1985,

The physica)l location of the jumper insta)llations however, presented
hazards from both eguipment doma?o and personnel shock, The jumpers had
to be installed using & screw driver and spaded wire lugs in a narrow
terminal strip area about head high and two feet inside a vertical relay
cabinet., Installation under stress conditions would be difficult., The
licensee hao recognized this and had initiated Design Change Request

No, BR.196 on June 14, 1988, to install front pane) jJacks that would
permit bypassing of the fsolation signa) without the need to enter the
cabinet, On June 29, 1988, the plant staff had requested that this
mocification be given immeciate priority for installation at the next
outage of sufficient duration.

(§) Step RC/Q-9 of EOP-1 recuired that tnicction of boron into the reacdor
vesse) via the reactor water cleanup (RWCU) system be discontinued when
275 pounds of boric acid and 275 pounds of borax had been added. A
simylated walkdown of the procedure determined that no procedure or
method was provided for determining the weights of the substances
added, The licensee had i1dentified this concern during the verificatior
and validetion program in 1984 and had dealt with 1t by stating that
a procedure would be developed to determine the weights,

The licensee advised the tear that the reference to weight in the proce-
gure would Yikely be deleted because the current prectice was to use &
temporary transfer hose from the standdy liguid contro) (SLC) tank to RalU
system, precludirg the need to mix boric acte solution in the RWCU systen,
ard the level in the SLC tank would be used as a basis for boromaddition,

(6) Emergency Procedure EP §.2.14, "Alternate Means To Inject Boron to RPV,'

Revision 2, which had becn developed to support the EOPs, required filling
the RWCU precoat tank from the L0 tank and then f111ing the RWCU
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demineralizer from the precc t tank, The level to which the precoat tank
was to be filled was not specified, and the point at which the precoat
pump was started was vague. In addition, the procedure required pumping
down the precoat tank to the "low leve) mark;" however, two station
operators could not find the low leve! mark, =

The procedure further required that certain switches be operated to
prepare the RWCU systen for boron injection, The nomenclature in the
procedure was sufficiently different from the actue) switch positions so
that the operators were confused about the correct operation of the
switches, For example, the procedure called for operating RWCU-AD-174A,
yet the valve 15 labeled 12-4-17A, The licensee stated that 1t has
committed to perform & task analysis for these EOP-related procedures &3
part of the resolution of & human engineering discrepancy identified unaer
the cetailed control room design review program,

—
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Ir the CNS emergency procedure guidelines (EPGs) the following sequence
for opening the safety relief valves was given: G, A, E, K, C, F, B,

AND U; however, on the main control board the following sequence was
specified: D, G, A, E, N, C, F, AND B, The justification for this
deviation from the CNS EPGs was not documented, The licensee stated that
the step deviation documentation would be corrected.

(8) EOP-1, Step KC/L-7, referenced Operating Procedure (OP) 2.2.74, Section
ViI.1, for Yining up alternate injection subsystems. The correct refer-
ence was 0P 2.2.74, Section VII. K, The licensee advised the team that the
correct reference will be incorporated.

(9) Step RC/P«15 of EOP-] required the operator to verify that suppression
pool water leve) was at or above five feet six inches on panel 9.3 or 8.4,
The level instruments on these panels read only in feet and not in inches,
The licensee advised the tear that the procedure would be corrected to
resd 5 1/2+feet,

(10) Step RC/Q-10.0(2) of EOP«] required venting of the scram air header by the
rencva) of a pipe cap and the operation of instrument air (IA) valve
1A<1601, This valve was not shown on the controi rod drive (CRD) systen
piping and instryment diagrams, although the piping section in which the
valve was located was shown, The valve 8150 was not included on efther
the CRD or 1A valve lineup checklists, The licensee stated that the valve
was part of an open design change package and that the drawings and valve
1ists will be revised to reflect 1ts installation,

(11) Step RC/P-15 of EOb-) stated, “If defeating 1sclation interiocks is required,
refer to Gf Drawing 7816266, Primary Containment Isolation Systee (and
applicadle system drawings 1f necessary).” The referenced GE drawing
contained 13 pages of electrical schemetic and logic drawings, The
adsence of specific jumper and 1i1fted lead instructions and prestaged
materials appearec inappropriate., The tear guestioned the avatdadiliey
of staff, time, and materials Quring an emergency to research, ewaluate,
and implement interloch defeats, The Vicensee was reviewing the need for
gdediceted, preplanned jumpers and will attenpt to simplify the proce-
dure accerdingly.



(12) Emergency lighting in the contro) room appeared insufficient to support
FOP implementation during & loss of normal control room lighting, Speci-
fically, Yighting fixtures available for the control room supervisor's
scn:) desx and other aress where procedures were used appecred Lo be

nadeguate. -

The 1icensee advised the team that additional emergency 1ighting was
planned for installation during the next (1989) annua) outage and that
decicated battery-powered lanterns hao been placed in the contro)l room
emergenty lockers on July 12, 1988,

3.3.1 Specia) Equipment and Tools

At various points the EOPs required special equipment (e.g., tools, hoses) for
the successfull completion of a task, The team reviewed the prestaging of
these items with regard to their availability during walkdowns and their
avatlability for use during accident conditions. The team found that most of
the equipment needec in the control room was prestaged with the appropriate
paper work to support 1ts use, In addition, the team found that the contro)
room special equipment was stored in a specially marked box identified for FOP
use,

The equipmert needed for plant evolutions did not receive the same control,
Typically, the equipment was not fdentified as "EOP equipment,* was not segre-
ated from equipment used for normal plant operation and was not controlled or
nventoried to ensure availability when needed. The licensee had no procedures
or practices in this regard., Specific examples included the following:

(1) Suppression poo! temperature control in EOP-2 regquired operator action
in accordance with Abnorra) Procedure (AP) 2.4.2.3.1, "Relief Valve Stuck
Oper," 11 safety relief valves (SRYs) were stuck open. AP 2.4,2.3.1,
Section IV.F, required tnat the SRV nitrogen supply regulator setting be
verified or adjusted, 1 other attempts to close the valves hao failed,
The regulator was located on an elevated catwalk in a contaminated ares
above the control rod drive (CRD) hydraulic control units (WCUs) and
required & wrench for adjustment, ‘o tool was staged in the immediate
vicinity or specifically fdentified for this operation. Severa! licensed
personnel could not state with certainty (without entering the ares)
whether 2 wrench was needed to operate the regulator,

(&) EOP<1, Step RC/Q-20a, required the operator to connect a vent rig to valve
CRO-187 for each rod, Specia) vent rigs and wrenches needed to perfom
this evolution were located adjacent to the north HWCUs only, None were
Tocated at the south MCUs, In addition, the tools located near the north
hCUs were 2150 used for periodic venting of the units following refueling
outages and were not specifically stagea or 1gentified for EQP yse.

The team expressed concern about the availadbility of these tools during an
emergency. In addition, the lack of tools at the south NCUs could resylt
in unnecessary 6010{5 because of the requirements to dress and wndress \n
anticontamination clothing to transfer the tools from the north MCUs,
since the WCUs were located in differen' reciclogicelly controlled areas.



Agditionally, the normal operating ambient temperature in the HCU overhead
area weas more than 100°F, The licensee had not contidered the temperature
effects on personnel resulting from loss of ventilation in the ares during
an accident, Nor had the temperature rise in this area coused by venting
the CRD water-steam mixture been considered in regard to such nemds as
temporary emergency ventilation and high-temperature gloves. Further,
emergency 1ighting was not evailable in the area to permit performance
during a loss of norma) lighting,

(3) EOF-1 required the connection of a hose from the standby liguic contro)
tank to the reactor water cleanup precoat tank, The hoses and tools were
staged byt were not fdentified for EOF use only. In addition, they were
stored with other equipment used durirg routine plant operation,

(&) EOF.1, Step RC/Q-10.b, reauired the removal of & pipe cap to depressurize
the scram air header 1n an attenpt to insert control rods, A wrench wis
needed to remove the pipe cap. A wrench was located in the fmmediste
vicinity, however, the wrench was not specifically designated for EOP use
SO 1ts availability for emergency use was not ensured.

The Yicensee advised the team that a program for the dedication and control of
EOP material anc equipment woule be developed to 4ddress the above concerns and
that the specific geficiencies 1dentified would be corrected.

2.4 Validation and Verification Program

The team reviewed the valication anc verification program established by the
licensee to support the implementation of anc revisions to the EOPs. This
prograr was modeled after Institute of Nuclear Power Operations 83-0045,
“Emergency Operating Procedures Validation Guidelines.” In 1ts review cf this
program, the tear found that CNS met the intent and requirements of this guide,
The program included 2 review of associated documentation and personne)
qualifications, Because the lirensee di¢ not have & simylator, the program
fncluded verification of the plant-specific procedures at the Dresden simylator,

The tean reviewed the discrepancy sheets from the program to ensure that the
fdentified discrepancies were properly dispositioned, Although the dispesition
process appeared generally satisfactory, the disposition of the following
giscrepancies appeared to be improper Or inadequate:

(1) Discrepancy B4 recommended that jumpers be prestaged., The licensee's
response to the discrepancy stated that all jumpers would be prestaged.
Wowever, the team found that jumpers required by EOP-]1, Step RC/P-16
(discussed 1n Section 3.3(11) above), had not been prestaged, nor had the
epecific installation locations been identified, The i1icensee was
reviewing the need for presteging ECP-related material at the conclusior
of this irspection,

I) Ciscrepency 3 stated thet @ method was needed to determine the weight of

borcn to be added vie the alternate injection method (previously aAiscussed
in Section 3.3(5) above). The discrepancy ¢isposition stated that &
procedure would be developed to provide & method, As discussed in Sectior
3.3(8) of this report, no procrdure was ever developed,



In gere~al, the validation and verification program implemented at CNS
anpesred r0 be acceptable.

3.5 Fostaccident Reactor Building Habitability and Reentry Con!{!!reitgn!

The CAS EOPs required entry fnto the rzactor building during and after an
sccidert to perform local operations, In some cases, these loca) operations
were bDackup actions due to other fatlures, (e.g., alternate boron injection or
standby 1iquic control system fatlure and emergency control ro¢ insertion on
scram faidures). In other cases, the actions were first-order emergency actions
required for basic accident mitigation (e.g., closure of fatled-open safet)
relief valves or condensate storage tank makeup to the suppression poo! vis

the core spray system),

The tear reviewed Emergency Plan Implementing Procedure 5.7.15, “Rescue and
keentry," Reviston €, which provided the instructions for personnel reentry
into the reactor builaing, And detemnined that 1t included only very basic
information on maximum dose 1imits and precautions for reentry., The procedure
@1d not include specific reuntry routes for expected EOP cperations nor any
ifnfermation on anticipated dose rates.

NUREG-0737, "Clarification of TM] Action Plan Requirements,” Item 11.B.2,
“Design Review of Plant Snielding and Environmenta) Gualification of Equipment
for Spaces/Systems Which May Be Used in Post Accident Operations,” required
each licensee to provice for adequate access to plant areas to permit an
operator to ai¢ in the mitigation of or recovery from an accident, This {tem
required the licensee to identify the plant areas requ1r1n? such access and to
ano1(ze the adequacy of raciation protection based on specific source terms,
The 'icensee’'s evaluatior. and status were provided to the NRC in letters dated
November 20, 1978, Janvary 11, 1960, December 30, 1980, and Apri) 16, 1982,

NRC response and acceptance of the licensee's position was documented 1n an NRC
safety evaluation report dated March 11, 1983, which was based, in part, on NRC
legion IV Inspection No, 50-298/82-37 of November-December 1982, Using the
NRC-specified source terms, the licensee had concludec that the postaccident
radiation levels within the reactor Swilding would preclude personnel reentry
ard stipulated that the plant design would support all accident operations
without recuiring reentry. These analyses and conclusions predated the evail-
ability of the current EOFs and apparently d1¢ not consider the EOP reentry
reguirements,

Discussions with the licensee's plant licensing and support staff personne)
indicated that the reactor building radiation environment was informell,
considered during the preparation of the EOPs; however, correlation with
NUREG-0737, Item 11.B.7 date had not been made, The licensee stated to the
team that the reentry requiremert, reactor bytlding radiation levels, and
operator protective actions would be reevaluated,

3.6 EOP Simulation Using Classroom Walkthroughs

To ensure that the EOPs could be correct)y implemented during emergency
conditions, four accident scenarios were developed and conducted in which three
licensec senior reactor operators (SROs, and one shift technica) advisor
participated, FEach SRO was given the opportunity to function as the contro!
room supervisor and to direct simulated plant operations using the EOPs. The
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scenarios were conducted to: (1) determine 1f the EOPs provided the operators
with sufficient guidance so that their required actions dusing an emergincy
were clearly outlined, (2) verify that operator actiuns were not <uplicated

in the procedures unless required, (3) verify that the transition between EOPs
and other supplementa) procedures could be accomplished satisfactorily, and (4)
verify that procedures in different EOP sections could be executed concurrently,

Because (NS did not have ¢ site-specific simulator and the plant was operating
et full power, 1t was necessary to conduct tadble-tup scenarios in the clessroom
to evaluate the EOPs,

Realistic scenarius with an accurate time line “re developed by the NRC
operdtor examiner team member, The operators were given the in.tia) plant
conditions, major equipment out of service, and the inftiating event, The
contro) room supervisor directed the reactor operator and balance-of-plant
operator to perform the actions as required by the EOFs, The NRC operator
cxaminer fynctioned as the controller. The controller provided plant status,
equipment status, and plant parameters to the operators, The plant pa- .meters
were periodically updated or o calculated time base as the accident scenario
progressed. The licensed SROs were directed to simuiate actions and responses
based on this input from the controller. Twe eam members monitored the
contgg; roum supervisor's ability to direct pl at operations in accordance with
the $.

3.6.1 Scenario Descriptions

The first scenario was designed to be a simple introduction to familiarize the
1icensed operators and the NRC team with the expected respunse of the plant
operators and the controller, This scenario involved a tota) loss of feedwater
with the resultant reactor scram occurring on low reactor pressure vessel (RPY)
weter level, A1l safety systems were allowed to function as designed to
restore level, EOP-] was entered on low RPY water level, which required the
contro) room sypervisor to execute the sections entitled “RPV wWater Leve)
Control (RC/L).," "RPV Pressure Control (RC/P)," and “RPY Power Control (RC/C),"
concurrently, The heat addition %o the suppression pool from the high pressure
coolant infection system and the reactor core fsolation cooling syster exhaust
steam required entry into EOP-2 when the suprression pool temperature exteeded
95°F. EOP2 reguired the contro) room supervisnr to execute sections entitled
*Suppression Puo) Temperature Contro) (SP/T)," “Drywel! Temperature Control
(Ow/7)," “Frimary Conteinment Pressure Control (PC/P)," and “Suppression Poo)
Leve) (SP/L)," concurrently, The scenario was terminated when RPY level was
restored to the range of «18 to +55 inches and suppression pool cooling had
reduced the suppress’on poo)l temperature to less than §5°F,

The second scenario Included & fatlure of the traversing incore probe (TIP'
drive mechanism withdraw 1imit switch which allowed the TIP p 'be to be withe
grawn 1nto the drive mechenism, Ared reciation leve!s exceeding the mavimyr
safe operating value required entry into EOP-3, EOQP-3 required the control
rOOMm SUPErVISOr to execute the sectiuns entitled “Secondary Contatinment
Temperature Control (SC/7),* *Secondary Containment Racration Control (SC/R),
and “Secondary Contairment Level Contro) (SC/L)," concurrently. The scenaric
wes terminated when the required actions ¢ EOF-3 and temporary shielding
installation had been sinylated,
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The third scenariv fnvolved a loss of ull high pressure injection systems. The
initial conditions given the operators included high pressure coclant fnjection
system and B control rod drivs pumps out of service, 100-percent rated power,
and end of core 1ife with all rods out. The initiating event was.a rupture of
the comm-n suction line between the condenser hotwell and the condensa ® pumps,
This fail -e resulted in a total loss of condensate and feedw:ter pumps result-
in¢ in a reactor scram on RPY low level and a Group 1 isolation on low
corcenser vacuum, The reactor core isolation cooling (RCIC) system received an
initiation signal but was immediately tripped and isolated be:ause of a steam
leak in the RCIC room., The contro)l room supervisor entered EOP-1 on low RPY
level and high RPV pressure. EOP-2 was entered on high suppression pool
temperature. EOP-3 was entered on a high RCIC are« temperature. RPV pressure
was controlled by the use of safety relief valver with low-low set logic in
control. With only one control rod drive pump available, RPYV leve)! decreased
to top of active fuel (TAF), When RPV level reached TAF, the control room
supervisor nrcered RPY emercency depressurization, which allowed the low
pressure coolant injection and core spray systems to inject and restore leve),
EOP-2 was exited when the suppression pool temperature was reduced to less than
95°F., EOP-3 was exited when the RCIC system steam leak was isolated and the
RCIC area temperature decreased below its maximum norma’ operating value.

The fourth scenario involved a pip* rupture in the turbine digital electro-
hydraulic (DEM) contro) system with . failure to scram, The DEK failure
resulted in a turvine trip and bypas., valve failure; the RCIC system functioned
normally on low RPY level. The control room supervisor was required to execute
concurrent.y RC/L, RC/Q, RC/P, and leve)! power control from EOP-1, EOP-2 was
entered on high suppression poc) temperature, RPY level was lowered to TAF in
accordance with level power control, The residua: heat removal system automa-
tically realigned from suppression pool cooling to low pressure coolant injec-
tion at -145.5 inches, at which time both suppression pool cooling discharge
valves failed closed., The suppression poo) temperature exceeded the heat
capacity temperature limit of EOP Figure 2-1, which required emergency RPY
oepressurization, This scenaric was terminated when the hot-shutdown weigkt of
bornn was injected ind RPY leve)l wzs maintaincd between +15 and +55 inches,

3.5.2 Scenavio Ooservatiors

Placekcening (finding and keepiny the correct place in the EOPs) was a major
preblem for the operators while performing the table-top scenarfos. The tearm
also determined from discussicrs with the operators that placekeeping wis 2
problem when performing the EOPs on the simulator.

I\ appuared to the team thiut the EOPs were cumbersone to use because of the
nJMEroLs concurrent actions that must be performed and the large volum? of
text trat bad 1o be read. During the execution of the classroom scensrios,
the cortry) room supervisor freguently lost his place while attempting to
execute the required EOP and contingency actions, The supervisor and other
operators appeared to know what action had to be taken, but the supervisor had
a problem locating the correct steps in the EOPs, °

Mechanisms implemented by the licensee to aid in placekeeping included: divi-

ding the EOPs into separate binders with EOP-] in one binder, EOP-2 in a second
binder, and EOP-3 and ELP-4 in a third binder; attaching colored ribbons tc
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each binder for marking pages; and placing a blank line at each action to checs
off completion of the actioun.

However, in practice it did not appear that the ribbons were effectixely used
or that the blank lines were checked off to assist in tracking. A captributing
factur to the placekeeping problem appeared to be the lack of training given
the operators in this area.

Another problem cbserved during execution of the classroom scenarios was that
the control room supervisor did not have time to read the cautions, notes and
special operator instructions (SOls) that were &n essential part of the EOPs.
In gereral, these items were wel) marked and were inserted in line with the
Togic flow. However, when the EOP logic directed a jump to a specific step,
the tendency was to ignore any cautions, notes, or SOls procedin? the step
and proceed directly to the instructions following the step label,

The team felt that the dual-coiumn format as implemented in the CNS EOPs could
be contributing to the placekeeping problem. The usual dual-column format has
the conditions (1Fs) in the left ~olumn and the actions (THENs) in the right
column, 1In the implementation at CNS, the left column (of right-hand pages)
contiined primary actions (both conditions and actions), and the right column
contained contingency actions (both conditions and actions), which were alter-
natives 1f the conditions of the primary action were not met, This was
intended to save reading the right column {f the primary action worked. The
writers' guide also allowed supplementary information to be put in the right
column, 1f 1t was brief;, otherwise it was to be placed on the left (facing)

page,

During the review, the team noted the following deviations from the above
concept:

(1) Some of the action steps in the right column were not "contingency" but
rather "Row to do it" actions for the primary action (e.q., Step R(C-3),

(2) Sumetimes 1t was not cle’ whether  paragraph in the right column was
part ¢f an action step o Just supplemental information, (e.g., Step
RC/L+3, riaht column, last paragrapn). -

(3] The operators appeared Lo save no time, since both coluis hag o be read
L0 tee what was 1n thenm,

(<) In some cases the contingercy astions alpeared to ve more 1i1ke a primary
action, (e.g., Steps RC-4, RC/L-2).

(§) 1In some casss there d1d not seem %o be a logic path to & rignt-column
step, (e.y., Step RC/L-E, which perhaps should be a special operating
fnstruction).

(6) In numerous cases action steps did not have the checkoff 1ine and sone
supplemental information items @id. .

The team had a concern that the cumbersome EOPs could encourage operators to
take action in response to plant parameters, based on memory, rather than
following a step-by-step progression through the EOPs. 1f (his happened, the
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operators could be making assumptions and taking action without benefit of the
accident mitigation strategy and supplemental information (e.g., cautions,
notes, and special operating instructions) contained in the EOPs which were
developed on the basis of operation of the entire plant and its interrelated
systems, -

Overall, the operators felt and appeared confident that they could navigate
through the logic, and this format was acceptable to them,

3.7 EOP Training
3.7.1 Initial Training

The team reviewed the initial training conducted to implement the CNS EOPs.
This training consisted of five days of classroom ** -ir~. three days of
simulator training on the CNS EOPs at the Uresden wwuf, and a d4-rour
in-plant walkthrough conducted by the CNS training “teff,

3.7.2 Regualification Training

EGP-related requalification training was conducted during each annual training
period. (lassroom adiscussions of the EOPs were conducted with the primary
emphasis being on explanation and ur .erstanding of the steps ard cautions
contained in the Eufs. To improve operator performance with the EOPs, the
iicensee had recently imp).mented training with classroom scenarios using an
instructor as a controller. Training was also provided on all revisions to
the EOPs. The CNS shift technical advisors were included in the EOP training
sessions,

In-plant training walkthroughs that emphasized familiarization with the
equipment and operations required outside the control room were cunducted on a
biannual basis. Nonlicensed station operators were included in the portion of
the walkthrougns conducted outside the control room,

CNS operators attended vive days of :anual requsiification tiraining at the
Dresden simulator, This training consistad of classroom discussions and
simylato= scenarios that emphasized ENP-1 and EOP-2, The Dresden simulador
wodeiing would not support the performance of EQP-1, Attachment 3, "Alternate
Shutdown Cooling." Howaver, all other contingency procedures of EOP-] and
EOP-2 were performed., Simulater modeling wculd rot cupport training on £0P.3
and £0°-4, Classroor scenarios were used tu train the operators on the use of
e0P-3 anc EOP.4, and trese two EOFs were nurma’ly parformed during the annual
emergency plan arill,

3.7.5 Cbservations

The team concluded that the CNS EOP initial and requalification training for
the licensed operators and shift technical advisors (STAs) was adequate, with
the exception of the demonstrated weaknesses in placekeeping methods* discussed
above, .

Implementation of EOP table-top classroom scenarios that required the cperators

to perform more than one EOP concurrently could improve the operators' place-
keeping abilities. The licensee stated that possible alternatives to the
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existing placekeeping method using ribbons attached to each binder would be

r< iewed and more emphasis would be given to placekeeping in future EOP
training sessions, B

The team expressed concern regarding the nonlicensed station operafor training,
The licensee stated that the station operators were included in the biennia)
plant walkthrough portion of the licensed operator and STA training. No
additional walkthroughs were conducted for those station operators who were
qualified ouring the period between the biennial licersed operator walkthroughs,
This concern was discussed with the operations training supervisor who, in response
to the team's inguiries, initiated a training work request to include EOP
training for in-plant evolutions and equipment in the station operator certifi-
cation program,

3.6 Human Factors Review

To evaluate the adequacy of the EOPs with respect to human factors principles,
the EOPs were compared with NUREG-0899, "Guidelines for the Preparation of
Emergency Upeiating Procedures,"” and the CNS EOP Writer's Guide, Revision 3.
Freguent reference was also made to the CNS EOP Training Manual (INT008~04-01
through 04-13), the (NS EPGs, Revision 2, anc the step documentation (ceviation
rationale) relating the CNS EPGs to the EOPs in order to determine the rationale
for the implementation of the EOPs. Human factors issues were also evaluated
ang adiscussed during the control room and plant walkaowns, the simulated
(classroom) event simulations, and interviews with CNS personnel.

3.8.1 Hardware/Procedure Interface

The control room panels had been recently redesigned ana, with minor excep-
tions, were well organizec, well marked, and accessible. References to the
displays and controls in the EOPs were generally very good., The CNS unique
safety parameter display system appeared to be effectively used and was appro-
priately veferenced in the EOPs. Communication within the contro! roor and
witr the plant station operators appeared to be good, although a formal repeat-
back method of oral comminication was generally not used, Radios were
avatlable and were sumetimes used, Normal lighting in the centro)l room was
goca, but emergency lighting 1n case of station blackout sppesrea to beg
ihadequate; stcps were being trken to improve the emergency lighting levels,
Space for jaytug out the EOP books during tmplemeriation was adequate: multiple
copirs of referenced rrocedures were available anc had been assembled into a
sinnle volume, In-plant equipment was well labeled (with minor exceptions ',
any the spaces were clean and accessibla,

3.8.7 Adherence to the Writer's Guide 2nd NUREG-0&4SG

The writer's ocuide incorporated the requiremnents of NUREG-0899 and aduitionall;
specified format and organizationa) requirements for the EOPs, General
agherence to the writer's guide was found to be very good, especially in
regards to page layout ano general organization, The team discussed a number
of specific deviations in detai)l with the CNS staff and founa that mone of the
deviations rendered the EOPs unusable,



3.86.3 Implementation of EOP Contingency Procedures

The owrer't croup emergency procedure guidelines (0G EPGs), Revision 31, and the
CNS EPGs, Revision 2, both fdentified seven contingency procedures. .The first
four of these procedures were implemented in the CNS EOPs by inserting them into
the normal logic flow of EOP-], not necessarily defined by name. The other
three were placed in separate sections as attachments to EOP-],

The justification for inserting the first four contingency procedures into the
logic flow but leaving the last three as separate attachments was unclear. The
step documentation stated that this had been done, but did not expiain why,

The treaining manual explained that the attachments were kept separate so they
could be referencec in all the EOPs, yet the attachments were not the cuntin-
gency procedures that were referenced the most. The procedure pertaining to
emergency depres.urization was referenced i8 times, in all EOP sect’ons, yet
was inserted. The procedure pertaining to level power contro)l was re/erenced
twice, in EOP-]1 only, but was separate. The training manua) also stated that
the inserted versions were reproduced fully wherever they were required in the
procedures. This was not done; all 18 references to emergency depressurization
referred to a single lucation (procedure teb €). There did not appear to be
any benefit to inserting the contingency procedures, especially since the
operators seemed to re?ard them (and identify them by name) as separate
groupings of procedural actions even when they were inserted.

The inconsistent treatment of the contingency procedures did not appear to help
the operators and could contribute to the complexity of the logic flow. Inser-
tior blurred the distinction between the normal conditions requiring the use of
the EOPs and the morn degraded conditions requiring the use of the contingency
procedures, and createc a disconnect hetween the need to identify these situa-
tions in training ana the effort to hide the distinction by insertion of the
procedures.

3.8.4 Suppiemertal Inforuation

A yreai deal of supplemental in’~rmation was incorporated in the ECFs to support
the actiun steps. The team found that the leve! of detai] was appropriaie and
that the repetition of informmation wherever necded reduced referenciny sad the
turning of paces. Further supplemental information appeared warranied as
follows:

(i) Page 284, 1.2 Use values rather than "high,” *medivrm, 274 “1m.’
(2) RC/L-12.d Sugoest 1ist of potsibitities,

(3) RC/Q-%a Identify Key No. 54-55,

(&) RC/Q-12¢ Specify expected indication,

(5) RC/P-19 Supply references fur main condenser and heog vent,

(6) EOP-1, Page A2-10 Cooldown rate - include method of observation.

(77 EOP-1, Page A2-9b Supply procedure to restore automatic depressurizatior
system to standby.
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(8) RC/P-19 Reference to GE Drawing 791E266 is impractical;
provide procedure.

(9) Calculations Provide extra sheets for repeat calcu!ations.

-

3.9 Ongoing Evaluation of EOPs

Paragraph 6.2.3 of NUREG-0899 states that licensees should consider estab-
1i¢%.ing @ program for the ongoing evaluation of the EOPs., The licensee had not
implemented a formal, proceduralized, ongoing EOP evaluetion pregram, However,
the team verified that cngoing evaluation had been performed by discussions with
cognizant licensee personnel; review of Procedure 0.22, “Preparation, Review,
and Approval of Emergency Operating Procedure Changes," Revision 2; and review
of the development of the current CNS EOPs.

Procedure 0.22 required that the EOPs and the EOP plaat da.a table be reviewed
annually, This procedure also required that the EOP; be reviewed within S0
days after the MNAC fssues a safety evaluation of th: Boiling Water Reactor
Owners' Group emergency procedure guidelines (BWROF EPGs), The licensee
stated that the EOPs would be updated in accordanc: with Revision 4 of the
BWROG EPGs when they are approved by the NRC,

Since their implementation in 1985, the CNS EOPs have been revised three times
(Revision 4 was in effect at the time of this iaspection). The need for these
revisions was primarily identified through feedback from operator recualifica-
tion and EOP simulator training. Licensee personnel stated thzt they were
considering adding an ECP feedbach report form to Procedure 0.22 to make it
easier for personnel to provide feedback on the EOPs,

4.0 POSTACCIDENT COMBUSTIBLE-GAS CONTROL

The CNS EOPs provided no postaccident combustible-gas control instructions in
the event the containment hydro?en and oxygen concentration limits were
exceeded. Unlike later BwR-4 plants, CNS did not have a nitrogen containment
atmosshere dilution (NCAD) system, The licensing basis for CNS called for such
a system to be installeu during the first refueling outage. MNowever, zn afir
Lort1inment atmosphere dilutior (ACAD) system was instailed incteacd. OSteff
review and approva) of the ACAD system was near’y complete at the time of the
accident at Three Mile Island (TMI). At that time the review was termisated to
concentrate on TMI-related work, The hydrogen/recomtiner ruie, 10 CFR 50,44,
was subsequently issued, and the review of the ACAD syster was never reésumed,
By letter dated July 1, 1986, the Nkc staff advised the licensee that it should
attempt to demonstrate thit the containment nitroscen fnerting system could be
successfully used under i staccident conditions as a nitrogen dilution system,
The licensex has prepares a draft response but was awaiting NRC staff guidan.e
before submitting it, Cys'er Creek, Millstone-l, Quad Cities 1 and 2, and
Dresden also did not have nCAD systems and were similarly affected.




5.0 EXIT MEETING/PERSONS CONTACTED

O 2U1, 10, 1988, the team and other NRC representatives met with licensee
personnel anc discussed the scope and findings of the inspection.” Persons
contactecd by the tean anc attendees at the exit meeting are identifiec in
Attachment A, Mr, J, J. Jaudon, Deputy Director, Division of Reactor Safety,
RIV, and Mr, L. J. Norrholm, Section Chief, Specia) Inspection Branch, NR®,
represented NkC management at the exit meeting. Ouring the inspection the
team alio contacted other members of the licensee's staff to discuss issues
and ongoing activities,
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ATTACHMENT A
PERSONS CONTACTEC
EXIT MEETING ATTENDEES

ORGANIZATION

TITLE

NPPD
NPPD
NPPD
NPPD
NPPD
NPPD
NPPD
NPPD
NPPD
NPPD
NPPD
hPPD
NPPD
NPPD
NPPD
NPPD
KPPD
NPPD
NPPD
NPPD
NPPD

Operation Engineering Supervisor
Regulation Compliance Specialist
Operations Support Group Supervisor
Operations Manager

Senior Reactor Operator

Consultant

Plant Engineering Supervisor
Managenent Trainee - Operations
Reactor Operator

Station Operator

Nuclear Operations Division Manager
Operations Support Group Engineer
Instrumeitation & Control Supervisor
Shift Lupervisor

Senisr Manager, Technical Support
Training Instructor

Shift Supervisor

Licensing Supervisor

Quality Assurance Manager

Assistant to Operations Manager
Control Room Supervisor

*Denotes those present at the exit meeting o. July 12, 1862,




ATTACHMENT B
LICENSEE'S DOCUMENTS REVIEWED

- .

NUMBR TITLE REVISION
ECP-1] Reactor Pressure Vessel Contro) 4
EOP.C Primary Containment Contry) 4
EOP-3 Secondary Containment Conirol 4
EOP-4 Radicactive Release Cuntro) 4
EOP-C Operator Precautions 4
EP 5.8 Emergency Operator Procedure Introduction 4
EP 5.2.14 Alternate Means To Inject Boron to RPY 2
EP 5.3.7 Post Accident Vent1ng c¢f Primary Containment 2
EP 5.8 Emergcncy Operating Procedures 4
oP 2.2.65.3 RHR Suppression Poo) Cooling and Containment 1
Spray
AP 2.4.2.3.) Relief valve Stuck Open 17
OF 2.2.73 Standby Gas Treatment System 17
op 2.2.40 HVAC Drywell Cooling S
SP 3.5 Reactcr Building HVAC Interlock and 0
Containment Leve) Recorder Testing
0.22 Preparation, Review, and Approval of Emergency 2
Operating Frocedure Changes
0.4.1 CNS Controlled Documants Other Than CNS 0
Procedures and Vendor Manuals
0.36 Industrial Safe Work Permit Draft
INTOE00 CNS Training Manual (EOPs) 0
-04-01
through
-04-13
.- BwR Owners' Group tmergency Procedure 34 3!
Guifelines, Including Appendice: A, B, and C
.- oNS Emergency Procedure Guidelines ?
.- CNS Step Deviation Cocumentation NA
- CN3 Procedyres Ganerstinn Package o
NPPL Q4% Program for Operation Policy 4
Document



ATTACHMENT C
ABBREVIATIONS AND ACRONYMS

air containment atmosphere dilution
abnormal procedure

Boiling Water Reactor Owners' Group
Cooper Nuclear Station

control rod drive

control room supervisor

digital electrohydraulic

Emergency Operating Procedure
Emergency Procedure

emergency procedure guidelines
General Electric

hydraulic control unit

instrument air

nitrogen containment atmosphere dilution
Nebraska Publy. Power District
nuclear steam supply system

owners' group

operating procedure

procedure generation package
plant-specific technical guidelines
plant specific writers guide
reactor core isolation cooling system
residual heat removal

reactor pressure vessel

reactor water cleanup

standby gas treatment

standby liquid cortro)

special ooerotin? instruction
safeiy relief valve

top of active fuel

teaporary instruction

traversing inccre probe

Three Mile lsiand

EOP Control Section Designations

RC/L
RC'P
RC/Q
Dw/T
PC/P
SP/T
SP/L
SC/L
SC/P
SC/T

reactor pressure vestel/level
reacter pressure vessel/pressure
reactor pressure vessel/power
drywell/temperture

primary containment/pressure
suppression pocl/temperature
suppression pool/level

secondary containment/leve)
secondary containment/radiazion
secondary containment/temperature

L)
.
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