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Summary (Continued) 2

Results: The team's findings indicated generally good performance with posi-
tive findings regarding the performance of operators, safety overview provided
by the onsite and offsite safety review committees, management initiatives to under-
stand and improve performance and the amount of detail in completed maintenance
work packages. One violation was identified in the Surveillance area concern-
ing temporary procedure changes and their review and approval (Detail 5.e).

One unresolved items was identified in the Engineering area concerning the
precision of the inservice testing of the Salt Water Pumps (Detail 4.b). Weak-
nesses were identified in housekeeping in selected areas of the plant (Detail
2.b) and inadequate control and coordination of troubleshooting activities
(Detail 3.d).
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DETAILS
Overyiew

As a result of Calvert Cliffs performance over the past 2-3 years, the
recent Systematic Assessment of Licensee Performance (SALP) Board recom-
mended an Integrated Performance Assessment (IPA) inspection be conducted
to better understand licensee performance. The IPA focused on a number of
functional areas with primary emphasis on interfaces between Operations,
Maintenance and Engineering. Additionally, the team reviewed the effec-
tiveness of available tools (i.e., trending/tracking mechanisms, manage-
ment oversight activities) in identifying emerging plant problems, ade-
quacy of resources in maintenance and engineering, effectiveness of sur-
veillance testing program in assuring equipment reliability and procedural
use and adherence.

Plant Operations

This area was reviewed during routine inspection by the team throughout
the period and included around-the-clock shift observations by team mem-
bers during the pericd January 20 through 25, 1988. Many of the inspec=
tion and monitoring activities were performed during windows of oppor-
tunity (e.g., shift turnovers, plant evolution, ongoing maintenance and
surveillance, followup to events, etc.) as well as the normal daily
activities performed by the on duty shift.

a. Plant Status

Units 1 and 2 were operating at 100 percent when the team arrived on-
site. On January 21, 1988 Unit 1 power was reduced to 97 percent in
order to remove the second stage Main Steam Kkeheater from service.
Plant maneuvering was performed in a smooth, deliberate manner. Unit
1 remained at 97 percent power for the remainder of the inspection.

At 9:58 a.m. on January 22, 1983, Unit 2 tripped from 100% power due
to low steam generator level. The initiator of the low level condi-
tion was a loss of power to both main feedwater pump and the moisture
separator reheater (MSR) shell and MSR first and second stage drain
tank level control systems. This caused the main feedwater pumps to
hold at a constant speed. It also caused the MSR shell and drain
tank inventories to dump to the main condenser instead of ultimately
flowing to the heater drain tanks. Heater drain tank (HDT) levels
lowered, resulting in HDT level control valves shutting, reducing
flow to the main feedwater pump suctions. Less feedwater was then
pumped to the steam generators (SG) and SG levels fell. Electrical



and Controls personnel performing a troubleshooting operation on the
Unit 2 computer inverter introduced a phase-to-phase short on 120 VAC
fnstrument power bus 2Y10 which caused two inverter supply fuses to
blow and the feeder breaker for 2Y10 to open. The plant was quickly
stabilized and plant systems performed as designed. The plant was
returned to power operation at 11:15 p.m. on January 22, 1988 with
the affected inverter disconnected from 2Y10.

Immediately prior to the trip, technicians had attempted to remove
power factor correction capacitors from the circuit as a part of
their inverter troubleshooting effort. The inverter was being
powered from the AC backup power source (2Y10) at the time. Due to
a combination of unclear communications between technicians and the
vendor regarding the means of removal of the capacitors and an
unclear vendor print, technicians installed jumpers around the
capacitors which effectively created a short circuit path. More
information concerning this troubleshooting is contained in Section
3.d of this report. Plant operators reacted swiftly to the loss of
2Y10 and were ready to crossconnect this bus prior to the trip. How=
ever, concerns over crossconnecting a normal bus to a bus that had a
potential problem prevented taking this action. A manual trip was
initiated, however, the automatic low level +%rip occurred first.
Operator response to the plant trip was good in all areas reviewed.

Inspectors reviewed the preparations for plant restart. Unit 2 was
taken critical at 11:10 p.m. on January 22, 1988 and returned to full
power. Unit 2 remained at full power for the remainder of the
inspection,

Plant Tours and Housekeeping

During the inspection period and specifically while observing shift
crew activities from January 21 through 25, the inspectors conducted
tours of all accessible plant areas. Several tours were taken with
auxiliary operators. During the tours the inspectors evaluated rou-
tine activities conducted by auxiliary operators, general housekeep=
ing and radiological controls and pra-tices.

Auxilifary building operators were found to have a detailed under-
standing of the plant and were knowledgeable of existing plant condi-
tions. Throughout their tours they generally maintained close com-
munications with the control room, and responded to the reactor
operators' requests.



Plant housekeeping appeared to be inconsistent with conditions rang-
ing from very good in areas such as the ventilation equipment rooms
to poor in areas such as the five foot elevation east penetration
room for Unit 2. The following observations were made by the
inspectors in the area of housekeeping:

. Switchgear rooms and cable spreading rooms located on the 27
foot elevation and switchgear rooms located on the 45 foot ele-
vation of both units contained loose tool/test equipment carts
and portable wrrk benches on wheels, rolling lifting rig movable
cabinets, and loose ladders. The extraneous egquipment exposed
both safety and non-safety related switchgear and electrical
cabinets to potential hazards during a seismic event of being
impacted by the movable equipment and causing damage.

- The Unit 2, 5 foot elevation east penetration area contained
loose lagging materials, tools and debris. The area was also
being used for storage of scaffolding materials randomly piled
in open floor areas.

- The intake structure was also poorly maintained with debris
stuffed into cable trays and in junction boxes and scaffolding
placed in the _.rculating water pit.

The inspectors noted that metal scaffolding erected to facilitate
maintunance and/or equipment operation is routinely left in place
long after the conclusion of the maintenance activity. Scaffolding
in the Emergency Core Cooling System (SCCS) pump room, charging pump
room, ECCS ventilation rooms and the component cooling water pump
room was erected between September and December 1987. According to
the operators, scaffolding in the Unit 2 waste gas decay tanks area
has been in place for several years. In all instances the scaffold-
fng is next to or straddles safety related equipment. The inspector
reviewed )licensee procedures governing maintenance activities:

- CCI 2000, Nuclear Maintenance System
- CCI 200E, Maintenance Procedures

These procedures were found not to address the removal of scaffolding
from work areas.

The inspector discussed the scaffolding-related problem with 2 civi)
engineer responsible for assessing seismic impact on plant equipment.
The engineer stated that scaffolding is assumed to be removed immedi=-
ateiy following maintenance, generally completed during plant out-
ages. Therefore, seismic impact on safety related equipment located
adjacent to scaffolding is nct routinely evaluated by the licensee.

A1l of the above items were discusced with licensee management. While
some corrective actfons in the area of housekeeping have been initi-
ated, long term programmatic improvements in all areas are needed.



The licensee's decontamination efforts appear to be minimal in the
areas of the ECCS pumps. Thus routine access to the pumps is
curtailed by roped off areas and requires the use of protective
clothing. Since the pumps are inspected several times per shift,
each inspection generates additional radioactive waste. Due to the
lack of prompt removal, the trash was observed overflowing onto the
floor around receptacles located at stepoff pads. Additional
lTicensee attention appears warranted.

The unsatisfactory housekeeping and material conditions noted in
several arezs as discussed above are considered collectively to be
indicative of a licensee weakness (50-317/88-01-01; 50-318/88-01-01).

Operator Performance

The day to day performance of the operators, both in the control room
and in the plant, was very good. Shift turnovers appeared thorough.
System knowledge level of the operators was good and the operating
crews have a high level of experience at the plant. Contributing to
the strong performance of on-shift personnel was the use of licen-
sed and non-licensed operators in support functions including
Operations Maintenance Coordinator, Surveillance Coordinators, Pro-
cedure Reviewers and tagging activities. The overal)l effect has been
the minimizing of the number of control room interruptions and pro-
viding for communication flow to the operators. Additionally, admin-
istrative controls used to control the personnel who must enter the
control room for approval of work packages appeared effective and
resulted in minimizing the distraction of the operators' attention.

Operator's response to the initiating event and subsequent recovery
activities for the Unit 2 trip on January 22, 1988 were very good.
Operators responded to the initial loss of bus 2Y10 and were ready
to crossconnect this bus and restore power. However, since the oper-
ators did not know the cause of the fault on bus 2Y10, they did not
want to connect it to a different power supply. The plant tripped
about one minute before the nature of the fault was identified.
immediate actiuns and recovery from the plant trip were good.

Procedure use and adherence by operators was observed to be good.
During surveillance and routine watch activities, the operators used
plant procedures. When questioned, operators were familiar with
plant equipment and the intent of the procedures. Day to day per=
formance of the operations staff was considered to be a strength.



Operations Interfaces

Routine maintenance is planned through the planners and results in a
computer printout which includes major maintenance and surveillance
items from outside the operations area. (Operations surveillances
are scheduled through the Operations Surveillance Coordinator and a
separate schedule is generated for control room use). Shop Planners
and the Operations Maintenance Coordinator meet at 6:30 a.m. each
morning to discuss possible schedule conflicts and prioritize main-
tenance and surveillance activities. At 8:00 a.m. the General Super-
visors meet to discuss major job status. The General Supervisor of
Operations leads this meeting and can focus additional attention when
needed. At the end of each day the tagging group receives the tag-
ging requests for the next day and the time when work will be ready
to commence. Using this information, the tagging group prepares
tagouts for the next day. Once the job is approved by the control
room, the taggers will remove a system or component from service and
tag out the equipment. Plant operators are generally not used to tag
equipment out of service.

Summary

The Operations Department has a well qualified and knowledgeable
staff. Support functions help reduce the interruptions in the con-
trol room to a minimum. Interface activities with other departments
allow the General Supervisor of Operations to adjust the priority of
other departments in support of operations activities as well as
coordinate plant conditions for other departments. However, house-
keeping and some radiologically contaminated areas need licensee
attention,

Maintenance

The inspection team reviewed the maintenance program, associated proceg-
ures, work controls and equipment history, as well as the material condi-
tion for various areas in the plant.

The licensee preventive and corrective maintenance efforts for maintaining
the reliability of plant equipment were reviewed with special emphasis on
the interfaces between the maintenance organization and cther departments.

a.

Maintenance Program

Revision J to Calvert Cliffs procedure CCI-200 provides an overview
of the actions necessary to implement and complete maintenance work
using the "nuclear maintenance system". This system collects a
detailed data base of active maintenance activities such as Mainten~
ance Reguests (MR's) and Maintenance Orders (M0's). Detailed infor-
mation is retained for a period of two years, but for permanent



record retention, only abbreviated history data extracted from the
Nuclear Information System (NIS), are retained for plant history.
The data are recorded on reels and tapes and are retrievable by using
the appropriate Record Set Identifier (RSI) numbers.

The inspector had <the following observations during the review of the
licensee cverall work flow and work control:

(1)

(2)

(3)

The licensee had no written detailed guidance for maintenance
planners for post maintenance testing in CCI-200 J. As a
result, post maintenance testing requirements are determined by
individual planners based on their knowledge of the eguipment or
system, A procedure called "Operations Unit Administrative
Policy 85-4 dated September 23, 1985" was used to provide
further detail. However, their determination may be inconsis-
tent as a result of the lack of guidance in this area. For
major tasks such as equipment replacements, major refurbishments
or overhauls, the design bases for such equipment might not be
demenstrated and analyzed. This could diminish the capability
or reliability of plant equipment, however, no instances were
identified where th‘. had occurred

The Operations Department makes the final determination as to
which maintenance orders (MO's) will require operations testing
(OPTEST). The inspectors reviewed a number of completed MO
packages and noticed that post maintenance testing, as recom-
meded by Maintenance, was sometimes waived by Operations without
any documented justifications or analyses. Most OPTESTS were
satisfied by using all or parts of certair Surveillance Test
Procedures (STP's) and test results were sent to appropriate
system engineers whereas OPTEST forms were forwarded to the
Nuclear Plant Documentations Group for recordkeeping. Procedure
CCI-200J does not specifically differentiate bet.se2n post main-
tenance testing requirements and operations tests. The inspec-
tor further observed that the responsible system engineer was
not involved in the review of the MO packages during planning,
and therefore was not a party to the determination of what post
maintenance activities were required. Currently, maintenance QC
staffs are reviewing the MO packages in the mechanical area for
information and if required, for additional hold points. How-
ever, QC was not invoived in the reviewing of electrical or I/C
packages for hold points.

The inspector had the following additional observations in the
1/C area:



(4)

. Licensee management irdicated that the turnover rate in the
[/C area was high during the past few years. This was due
to a number of craft personnel that had left the company,
or were moving to other positions in the plant for cross
training or to secure a more stable .on-shift working
schedule.

. Interviews with operations staff and QC management indi-
cated that the current QC inspectors have little or no
prior plant I/C experience which would help assure meaning=
ful QC coverage.

. Current craft supervisors (General and Assistant General
Supervisor levels) were new in their positions and had
little or no previous I/C experience.

. The inspection team noted a total of more than 150 defici~
ency tags posted in the two unit control room.

. Interviews with operations staff personnel revealed that a
number of instruments in the control room had to be
reworked in the recent past.

The inspection team noted that these concerns individually might
not be significant. They indicate past problems with turnover
and experience levels in the I/C department which appears to
have affected performance. Collectively, the last two findings
listed above might hinder the operators' ability to cope with
plant transient conditions or other design basis events.

The inspectors reviewed several completed Maintenance Order
Packages (MOP's) and noted the following observed strength:

- The packages contained good work descriptions of what was
completed in the field. The team concluded that this
information should facilitate turnover between shifts, pro-
vide better communication among organizations that review
the packages, and serve as good references for future work
or equipment machinery history.

- The packages provided the inspection team with evidenc: of
active QC involvement in establishing hold points and
imposing stop work orders. The team reviewed QC iaspection
records and noted that NCR's were written as required. The
inspector noted NCR-7296, Class A, which was used to docu-
ment any observations where plant as built does not agree
with the design. The licensee was in the process of
development and {.plementation of a comprehensive plan to
improve plant configuration management. This NCR was beir
used as the vehicle to resolve configuration discrepancies.
This area will be monitored in future inspections.



Communications

The inspection team observed that the licensee had established a num-
ber of meetings to facilitate communications and work awareness among
involved plant personnel. The following are descriptions of various
meetings that were taking place during the time that the inspection
team was onsite:

(1)

(2)

(3)

The 6:30 a.«. daily meeting: the purpose of this meeting was
to distrib.te MR's to the appropriate shops with the emphasis
on priorit.es. This meeting was attended by the following plant
staff:

- Ass stant General Supervisors (AGS)

- Sen or planners in different areas (disciplines)
- Supervisors from Radiation and Safety Protection
- Senicr QC inspectors

- Operati~ns Maintenance Coordinator (OMC)

The 8 a.m. daily meeting: the purpose of this meeting was to
provide briefings t) craft General Supervisors (GS) and Depart-
ment Managers on everyday problems. The following managers and
their representatives attended this meeting:

- GS for Mechanical

- GS for Electricel/Instrumentation

- Lead Engineer - systems

- GS for Operations

- OMC Supervisor

- QC Supervisor

- Radiation and Safety Protection Supervisors
- Chemistry Supervisor

- A1l Department Managers

The 11 a.m. (Project 2) scheduling meeting (M/W/F) this meet-
ing was attended by planners to coordinate and schedule upcoming
work planned for the next two weeks. It covered Preventive
Maintenance, Corrective Maintenance, Surveillance Tests,
Facilities Change Requests and other non-routine work that was
needed. The following staffs attended this meeting:

- Qc

- Radiation and Safety Protection
- Chemistry

- Water Treatment

- Safety Tagging



(4) The Forced Outage Work List (FOWL) meeting: this meeting was
held every Thursday at 1 p.m. to develop and maintain a list of
tasks that could be performed in the event of a forced outage.
Personnel attending this meeting were mostly outage planners,
senior planners of respective crafts and the Operations Mainten-
ance Coordinator (OMC).

These meetings appeared to be effective in providing proper prior.t-
ization of activities and in resolving emerging plant problems.

Maintenance Work Order Backlog

The inspector reviewed the licensee monthly work that was completed
and other irformation from the licensee's performance indicators. As
of the end of the 4th quarter in 1987, the licensee had the following
backlog of work (both PM and CM):

Mechanical Maintenance 5 weeks without delay
6 weeks with delay

Eiectrical Maintenance 2 weeks without delay
3 weeks with delay

1/C Maintenance 2 weeks without delay
5 weeks with delay

Delays were typically due to t'.e awaiting of engineering resolution
or to material unavailability because of required lead and processing
time. Interviews with planners indicated that the final processing
orginizatien for material procurement is located at the licensee
corporate headquarters in Baltimore. Th:is office may not be cog-
nizant of the plant priorities possibly due to the lack of a formal
feedback mechanism in the procurement process (See Attachment 2,
Pages 8-10).

Troubleshooting Process and Management Control

At the time of this inspection, the licensee had ro formalized pro-
cedure to provide detailed guidance for craft personnel to perform
troubleshooting. Craft management indizated to the inspector that if
maintenance problems were identified, they would use the FAS Teams
(Find Answers and Solutions) for gquick response to problems. The
licensee also used the "System Quality Circle Experts" team concept
to sclve difficult maintenance problems. In these cases, technical
experts from Nuclear Engineering Services Division (NESD), Nuclear
Maintenance Division (NMD) and Nuclear Operations Division (NOD)
staffs and the appropriate system engineer would form a team Lo fiad
solutions and provide sclutions to the Maintenance Department for
implementation.
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Because there were no formalized troubleshooting procedures, craft
personnel were left with 1ittle guidance in tne field. On January 22,
while the team was onsite, the Unit 2 reactor tripped as a result of
troubleshooting activities ‘or a non-safety-related electrical inver-
ter that powered the Unit 2 plant computer. Subsequent to this trip,
the inspection team interviewed the involved craft personnel, their
supervisors, and the responsible engineer. The team noted the fol-
lowing weakness (50-317/88-01-02; 50-318/88-01-02) with the licen-
see's troubleshooting practices:

. Craft workers were provided with a General Maintenance Order
(MO) and Tittle other guidance.

. No precautions or specific control of parameters and bounds dur-
ing troubleshooting were specified in the MO's.

. The licensee did not appear to have performed a detailed inves-
tigation of the job documented in the MO as required by CCI-117
prior to work.

. Conservative steps such as checking for grounds or sneak zir-
cuits were not used.

. There were communication and interface prob’ems with the vendor
in the interpretation of vendor supplied information.

. There were communication problems batween Operations and Main-
tenance personnel (Operations indicated that they did not know
much about the nature of the tr ubleshooting efforts being
pursued on the morning of January 2¢).

In addition to the above weaknes., the inspector also noted that
schematic wiring diagram (Dwg 82-871-E) for inverters 2Y05 A, B and C
(used by the electrician during troubleshooting) was not in agreement
with th> actual wiring in the inverter cubicle.

The insp.ctors also noted the licensee fusing and fuse replacement
practices. The licensee investigation of the January 22 Unit 2 trip
showed that out of the three fuses (A, B and C) on the inverters,
only two of the fuses (B and C) were blown. It was later determined
that the B and C fuses were of type fusetron, dual element time
delay, Class K5 fuse type FRN-100, whereas the A fuse was of type
NON-100, a one time fuse. It was not clear how and when the fuses
were replaced. It appears that the licensee had no procedures or
formal documents to administratively control the replacement of fuses
by type (only by rating) at Calvert Cliffs for this type of
application.
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Preventive Maintenance Program

Procedure CCI-211E described the administrative requirements for the
Preventive Maintenance (PM) program. This procedure was revised on
January 26, 1988 during the course of this inspection. The inspector
reviewed the procedure and interviewed licensee maintenance staff
involved with the PM program. The inspector had the following obser-
vations based on previous implementation of the PM program:

(1) Trending Analysis

Section V.E of the procedure specified that "Supervisors should
be alert for indications of conditions which may be detrimental
to equipment performanse..." However, no other detailed
descriptions were given on how the PM data were to be evaluated
and what feedback mechanisms were utilized to inform the super-
visors of the evaluation results. From interviews with mainten-
ance stafr involved with the PM prograin and the document control
staff, the inspector determined that:

¢ Section C of tue procedure addresses evaluation and trend-
ing of data. The senior engineer responsible for the
trending program demonstrated to the inspector the computer
software utilized to store and analyze data. The current
equipment monitoring program is based on the correlation of
vibration data and oil sample aralysis results taken from
all ASME rotating equipment in the plant. A weekly summary
of equipment with suspect mechanical condition is submitted
to the General Supervisor of Operations, General Supervisor
of Maintenance and the System Engineer. The System Engi-
neer has the responsibility for the followup and the reso-
lution of all abnormal equipment conditions.

The inspector noted that while all vibration data are
analyzed onsite, ofl sample analyses are conducted by a
local laboratory. The laboratory's responsibility for con-
ducting the analyses in a timely manner was not formalized,
Prompt notification by the laboratory upon identifying a
potentially serious abnormal condition was left to the
inftiative of the laboratory. It was noted that the licen~
see needs to develon time requirements for conducting oil
sample analyses and instructions for prompt notification
upon the identification of abnormal findings.



(2)

(3)

. Other PM data were collected, but there was no systematic
method of storing such data and therefore only minimum PM
data were evaluated. The licensee was in the process of
loading PM data in a PC computer, however, a systematic
trending of these data was not evident at the time of the
inspection. ;

. Completed MOs, however, are kept on reels and tapes. Data
can only be retrieved by MO numbers, and not by equipment
and system identification numbers. This recordkeeping
csystem did not provide the licensee maintenance staff with
a readily accessible path to obtain past maintenance his-
tory for trending purposes.

Scheduling and Performance Evaluation

There was no dedicated staff assigned to oversee and integ:ate
the PM program. Scheduling was manually tracked quarterly. The
inspector observed that certain PM tasks were missed and others
were deferred, however, there were no records to document that
evaluations were performed for those missed and d«ferred PMs to
include operability of the equipment involved (if appropriate).

Preventive Maintenance for Manual Valves

The inspector reviewed procedures for maintenance of manual
valves and found that the licensee had established PM procedures
for general valves located in the following buildings.

Turbine building (PM 1, 2-102-M-A-2, R-1)
Auxiliarv building (PM 1, 2-102-M-A2)
Containment building (PM 1, 2-102-M-R2)

The following generic steps were required for PM tasks on these
valves:

== Grease all valves equipped with grease fittings
== Check and adjust packing as necessary

== Visually inspect valves and note problems

== (Grease all sway struts.

The inspector expressed the concerns that the procedures con-
tained no detailed 1list(s) of valves to keep track of job
progress., As a result:
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Personnel performing PM activities might do PM on the wrong
valves or miss the PM requirements on certain v lves.

The use of a general PM procedure may provide the potential
for overgreasing of the valves or the use of incompatible
material.

Also, the general procedure would not control the exercis-
ing of valves or the maintenance of required valve posi-
tions. Valves might be exercised or required valve posi-
tions might be altered.

The licensee needs to review other PM procedures that might be
too general in this respect.

PM Program Redirection

On January 26, 1988, the licens2e issued a new PM procedure
CCI-211F, which incorporated the following major changes:

Overall responsibility of the PM program was assigned to
the Manager of tne Nuclear Engineering Services Department.

A defined process for evaluating, trending an’ reporting
PM program results was stated and responsibility for this
process was assigned to the Performance Engineering Unit.

A requirement for System Engineers to be notified of PM
tasks that will not be completed as scheduled.

The inspector reviewed the above revised procedure CCI-221F and
had the following observations:

The procedure states that: "The General Supervisor (GS)
of the responsitle craft group reviews and determines the
reason for the missed PM tasks", however, there was no
requirement that the GS evaluate and document the opera=-
bility and reliability of equipment that had missed or
deferred PM tasks.

PM tasks are currently processed as low priority work and
therefore may not receive adequate management attention.
Future achievement of good completion rates may be
difficult.

There was no defined process to correlate the PM data and
CM data for PM program optimization and re-adjustment.
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(5) Summary

The licensee's preventive maintenance program was generally not
systematic and lacked formality. Trending was being performed,
but data were difficult to use as information was not readily
accessible. Although PM was scheduled and tracked, the impact
of missed and deferred PMs on equipment operability was not
being evaluated. Some PM procedures needed additional detail or
clarification. The licensee appeared to be aware of the need to
strengthen this program and was {in the process of program
redirection at the time of the inspection.

Overall Maintenance Summary

The amount of detail contained in completed maintenance work packages
showed good recording of the mainteaance performed and good QC ovei-
sight. Coordination meetings provide the proper prioritization of
plant activities. However, troubleshooting and post maintenance
testing quidance needed improvement in order to prevent adverse im-
pact on plant operations and assure that retesting sufficiently
verifies operability of a component prior to returning it to seryice.
The PM program was comprehensive, however, its non-systematic, infor=
mal approach in some areas potentially limits its usefulness.

Engineering Support Activities

The inspectors performed a ieview of the engineering support provided by
the Nuclear Engineering Services Division (NESD) to the Nuclear Operations
Division (NOD) and to the Nuclear Maintenance Division (NMD) and of the
interfaces that exist between NESD and NOD and between NESD and NMD to
extend this engineering support and to garner any appropriate feedback
regarding this support.

Engineering Support

Ouring the December 1985 recrganization, the licensee established the
position of system engineer. The function of the system engineer was
to become the expert with regards to the system's design basis, func-
tion, operation, maintenance, modification, testing and regulatory
compliance.

The expertise was to be developed through a formalized train‘ng pro-
gram that was under development at the time of the inspection, and
through the system engineer's familiarization with the system. Part
of this familiarization process included obtaining a knowledge of
applicable surveillances, maintenance and modifications planned and
through documentation reviews., An overall familiarity with the
system's layout and current operating status was to be obtained
through system walkdowns.
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Discussions with several operators and system engineers indicated
that many o” the system engineers did not rcutinely walk down their
assigned systems. The walkdown frequency appeared to vary frow
wiekly to gquarterly, or longer. It was difficult to ascertain how
the system engineers maintain a current level of knowledge of the
condition of their assigned systems without routinely walking down
their entire systems. The inspectors found tnat apparently no guide-
Tines have been promulgated to the system engineers concerning system
walkdov~ requirements or periodicity,

Enginsering-Operations Interface

The inspectors examined the engineering support provided by NESD to
NCD :nd the feedback provided by NOD through discussions with several
operators and system engineers and through reviewing por.ions of the
operations surveillance procedures and test results, including peost
maintenance tests, that were applicable to the Units 1 and 2 salt
water systems in 1987. The surveillances reviewed included the
fallowira:

STP=0-56A-2, Revision 9, "ESFAS Equipment Response Time"

5TP-0-65-1, Revision 30, "Quarterly Valve Operability Verifica=-
tion - Operating”

STP-0-6%-2, Revisinn 30, "Quarterly Val.. Operabiltiy Verifica-
tion - Operating"

§TP-N=-6€-1, Revision 18, "Quarterly Valve Operability Verifica-
tion, Shutdown®

STP-0-66-2, Revisicon 23, "Quarterly Valv» Operability Ver’. .ca-
tion, Shutdown"

§TP-0-73-1, Revision 24, "“ESF Enuipment Performance Tlest."
The inspectcrs found that the NESD/NOD interrace with regard to the
developmant, revision, performance and review of operations surveil-
lances were generally minimal, though sometimes dependent upon the
system engineer involved.

Systam engir =< Co not directly revise or review operations surveil=

lance proc :s tha r“fect or test their systems. Rather, they
must resc- the pr+~’ s group of NOD to make any nece sary
changes svntem - 'rs do not review these modified proce-

du. 28 ~ uired changes were properly incorporated.
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An instance in which this methodology led to discrepancies in the
programmatic and the procedural changes required was the development
¢of the second 10-year inservice testing (IST) program for pumps and
valves including their associated surveillance procedures necessary
to conduct the IST program. The second 10-year IST interval started
on April 1, 1987 and June 30, 1987 for Units 1 and 2, respectively.
10 CFR 50.55a(g)(4) and (5) required the licensee to update the IST
program on April 1, 1987 to the 1983 Edition of the ASME Boiler and
Pressure Vessel Cnde and to submit to the NRC any IST programmatic
relief requests within twelve months of the end of the previous
10-year IST interval. The licensee submitted the second 1C-year IST
program with all requesied reliefs on February 26, 1987.

The second 10-year IST program was developed under contract fer NOD
by the General Physics Corporation. Thougnh NOD apparently has no
significant ASME Code expertise, this projram was not reviewed by
NESD though significant ASME Code expertise can be feund in Design
Engineering and in Performance Engineering. NESD interface with NOD
concerning the IST program was limited to NOD's use of the licensing
unit of NESD as a conduit tc submit the IST program to the NRC for
review.

The inspectors found the following problems while reviewing the IST
surveillance procedur:s provided to test the salt water system:

(1) Article IWP-3210 of the 1983 Edition of the ASME Code specifies
that the allowable upper limits (alert and action limits) for
the ranges for pump flow rate and pump differential pressure,
as measured during the IST surveillances of ASME Code Class 1,2
and 3 pumps shall be 102 percent and 103 percent, respectively,
of their applicable flow rate and differential pressure refer-
ence values. Without requesting ASME Code relief, the licensee
had been utilizing less conservative alert and action limits of
105 percent and 107 percent respectively.

The licensee had stated in the February 26, 1987 IST program
submittal that they were using these values and that this usc
reflected "the approved relief request from the first ten year
program [NRC Safety Evaluation dated February 8, 1982] and meets
with ASME Code .20uirements per IWP-3210." However, the relief
approved for the first 10-year interval dealt only with pump
differential pressire and did not consider “low rate. Furtter-
mere, relicfs granted for a previous 10-year interval do not
extend into the following 10-year interval, but must be again
requested and approved to still be applicable. Lastly, these
increases in the ale t and action ringe upper limits for flow
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rate and differential pressure apparently did not comply with
the requirements of Article IWP-3210 of the 1983 Edition of the
ASME Code, thus, if these values were to be used after
April 1, 1988 without a Code relief previously requested from
the NRC, the licensee would be in apparent noncomplicance with
the provisions of 10 CFR 50.55a(g)(5)(iv). The 1inspectors
requested the licensee to submit the appropriate Code relief
request before April 1, 1988 if they intend the continued use of
these alert and action range upper limits.

The IST of the # 11, 12 and 13 salt water pumps (Unit 1) is per=
formed through the use of the surveillance test procedure
STP-0-73-1, Revision 24, "ESF Equipment Performancz Test." Pump
performance is evaluated by either setting the pump flow rate to
its reference value and determining differential pressure or by
estabiishing the differential pressure at its reference valuc
and measuring flow rate. In either case, the lack of precision
in the installed pump discharge pressure gauge (2 psi incre-
ments, thus a z1 psi eror) is siynificant erough (a change of
1 o1 corresponds to a ‘low rate change of 700 to 1000 gpm) that
the error irherent in reading this pressure gauge spans a large
portion of the entire action range. Thus, acceptable IST pump
performance readily could be judged as unacceptable or unaccept-
able performance could be found to be acceptable. This is
unresolved item 50-317/88-01-03; 50-318/88-01-03).

To reduce the precision error in this differential pressure
determination, it appears that some surveillance procedural
modifications may be necessary, such as:

(2) the use of a more precize pressure gauge for this test, or

(b) replacerment of the graph in STP~0-73 of bay level versus
pump su.tl.on pressure with a table of bay levels, in tenth
of a foot increments, with their corresponding pump suction
pressure values. Bay level provides the value far the pump
suction pressure used to calculate the pump differential
pressure. The values of sucticn pressure used in previous
performances of this surveillance have varied by as much as
C.2 psi, approximateiy 400 gpm flow rate, for identical bay
levels.

If NESD had been involved with the development or review of the
IST program and of its applicable surveillances or the system
engineer had conducted a thorough walkdown of the system and the
ap, "icable surveillance procedures, difficulties created in this
surveillance due to the lack of pressure gauge precision could
have been identified and averted.
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Besides not reviewing the changes to operations surveillance
test procedures, many of the system engineers do not review all
of the surveillance test results that are applicable to their
systems, Without this information trending of component and
system performance by the system engineer is difficult to accom=
plish. However, the Operations S.rveillance Coordinator (0SC)
has established a policy of notifying the system engineer by
memorandum of out-of-specification conditions or equipment fail-
ures that were discovered during the performance of operations
surveillances. This notification is an improvement by the 0SC
over prior feedback practices between NOD and NESD.

In addition to the above examples, further itexs concerning NESD/NOD
interface and support reviewed by the inspectors included the lack of
lists of electrical loads powered from non-vital instruments buses
and the reduction in the required value for salt water pump flow
rate.

(1) In reviewing the January 22, 1988 Unit 2 trip that occurred
following the inadvertent deenergization of the #22 instrument
bus, the “nspectors found that NESD had not developed lists of
loads powsred from the non-vital instrument buses. These lists
were previously requested by NOD personnel to facilitate the
development of abnormal operating procedures. NOD was informed
that they could not be provided until late 1988 at tle earliest.
Thus, the plant operators are placed in the disadvantageous
position of not knowing what components or systems (i.e., main
feed) would be lost if one of these buses was deenergized due
to a ~asualty or to maintenance.

(2) To comply with the new IST requirements of Article IWP-3210 of
the 1983 Edition of the ASME Code for pump flow rate and differ~
ential pressure comparisons, NJD temporarily changed STP=-0-73-1,
"ESF Equipment Performance Test" and performed these modified
Unit 1 surveillance: on June 22 and July 3, 1987. The licensee
determined that the flow rates for their reference differentia’
pressures were lower than anticipated. Section 9.5.2.3, "Salt
Water System," of the Updated Final Safety Analysis Report
(UFSAR) states thal the required flow is approximately 20,000
gpm for a loss of coolant accident (LOCA). The flow rates
measured were considerably below this value with the lowes’ flow
rate measured at 16899 gpm for #13 salt water pump on July 3.

The UFSAR flow rate of approximately 20,000 gpm was based on
Bachtel's original design evaluatior ~alculations for Calver
Cliff: fur salt wator system flow i+ the service water heat
exchangers during a LOCA prior to the initiation of recircula-
tion. In these calculations, Oechtel assumed a salt water flow
of 20,000 gpm.



In response to these lower salt water flow rates, the licensee
requested Bechtel to recalculate the minimum salt water flow
rate required through removing assumed conservatisms. The
result was 17730 gpm. This value is said to include an instru-
ment error of 907 gpm.

On August 19, 1987, the general results of these calculations
were presented to the POSRC (Meeting # 87-84). POSRC authorized
the immediate use of these values by NOD in STP-0-73 and appar-
ently directed NESD to institute a Facility Change Request (FCR
# 87-83) to revise the salt water flow rate specified in the
UFSAR. The licersee has incorporated and used these laiter flow
rate values in subsequent performances of STP-0-73 though no
work has occurred on FCR # 87-83 and no additional evaluations,
such as an unrevieowed safety question determination or a com=
parison t . the flow rates measured during pre-operational test-
ing, apparently have been performed.

The mechanism of this change as used by the licensee appears to
inaicate that USFAR system descriptions, .uch as flow require-
ments for design basis events, can be altered without the per-
formance of a formal unreviewed safety question determination.
This concern was identified to licensee engineering management.
Further, the reduction in the salt water flow requirements will
be considersd for further review and actiun by the Office of
Nuclear Reactor Regulation through the normal performance of its
licensing and facility design safety functions.

Engineering-Maintenance Interface

The inspectors examined the interfaces between NESD and NMD through

discussions with several maintenance technicians and system engineers.

The inspectors found that the system engineers have a general famili-
arity with planned maintenance (PM) procedures fo- their associated
systems. In addition, changes to PMs, though written by NMD, are now
reviewed by the system engineers to determine if these changes must
be submitted to POSRC for approval. This is a recent policy change
that was implemented through a January 11, 1988 Plant and Project
Engineering memorandum to all system engineers written to reflect a
recent NESD/NMD agreement.

With regards to non-routine maintenance and repairs, the inspectors
determined that generally the system engineers were not knowledge-
able of these ftems with the exception of high priority issues about
which they were specifically notified by NMD. The system engineers
are not routinely routed nor routinely review maintenance o./ders
(MOs). Many of the system engineers do not routinely review the com-
puterized MO lists for their assfgned systems. The frequency of
review often varied from q.arterly to semi-annually. This listing
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is readily available from a computer with terminals located inside
the protected area and inside the engineering facility. When
regiuested for a listing of all MOs worked on the Unit 1 salt water
system in 1987, several NESD personnel were unable to produce this
iisting until the last day of the inspection due to an unfamiliarity
with the computer program. This precluded the inspectors from exam-
ining the NESD/NMD interfaces demonstrated in 1987 in response to
equipme.t malfunctions in the Unit 1 salt water system.

Nuclear Engineering Services provides overall te:" -3l support to
site operations and maintenance. The engineering department consists
of Design Engineering, Plant and Project Engineering and Technical
Services Engineering. Each group is headed up by a General Super-
visor. While the engineering departmen: went through a major reor-
ganization approximately two years ago, ¢hanges in the organizational
work load continue to be implemented in o der to achieve optimum work
load distribution, especially in the plant projects engineering and
major projects engineering.

Based on discussions with principal engineers, the licensee iden-
tified two areas of concern:

1. Excessive work load assigned .o system engineers. This problem
is being addressed by the reassignment of responsibility for
major facility change requests from the system engineer to the
project engineers.

2. Backlog in updating critical drawings (P&ID's are considered
critical and are updated within 72 hours of the issuance of a
drawing change request (DCR)). A1l other drawings are being
updated by twenty two contractor draftsmen as a part of a
special program to be concluded by March 31, 1988. There are no
long term plans to continue with the update program to address
future DCR's. The Tlicensee will rely on existing staff to
change and update drawings as work is accomplished.

Processing of Facility Change Requests

The inspector noted that the successful development of completed
plant modification packages, identified as Facility Change Requests
(FCR's) by the licensee is based on a close working =elationship
amongst all engineering servic.s and interfacing with operations and
maintenance departments, The governing procedure in this area,
CCI-126 H, Administrative Control of Facility Change Requests,
reviewed by the inspector in draft format, has been issued for final
comment. The procedure details responsibilities for the design,
fnstallation, testing, and turnover of FCR's based on a team building
concept, requiring cluse working relationships between engineering,
maintenance and operations departments.
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The inspector reviewed selected sectiors of the following work
packages:

. FCR 30-1010, Reactor Vessel Level Indication
. FCR 85-1048, Main Steam Isolation Valve Changeout

These modifications were accomplished in accurdance with a previous
revision of proceedure CCI-126, in which responsibilities for manag-
ing the project were not clearly defined. While no problems concern-
ing the above FCR's were noted by the inspector, he final status for
installation and close out of FCR 80-1010 was not clear fr.m the
modification package.

Control of Technical Manuals -

Technical Manuals were controlled by the Technical Librarian in
accordance with licensee procedure CCI 1220. The inspector verified
through interviews of systems engineers that the requirements of the
subject procedure were generally met and technical manuals were
properly reviewed for accuracy upon receipt from the vendors.

Independent Design Reviews

The inspector verified that the Design Engineering Section Procedures
DESP-6, Calculations and DESP-7, Design and Design Review, met the
intent of ANSI N45.11 and established the requirements for the per=-
formance of design reviews by the use of alternate calculative
methods. The checking process was being implemented by three qualif-
fed engineers. The inspector reviewed the calculation review records
for the following design verifications or design changes.

. M87-21, High Pressure Safety Injection Pumps Flow, to determine
if sufficient NPSH was evailable at the suction of the HPSI
pumps,

. M87-17, Component Cooling Water Pumps, to calculate shaft
stresses based on loading conditions, and

. FCR-87-45, Low Pressure Safety Injection Pump, to verify vent
line rigidity requirements.

The inspector concluded that the irdependent design review program
was effectively implemented by the licensee.



g. Summary

The System Engineer's position as the key person for system knowledge
did not yet appear to be functioning as intended as evidenced by
thei» limited review of surveillance test results and ongoing main-
tenance work as well as non-standard walkdown practices. There was
insufficient Engineering involvement in surveillance testing and IST
program changes for pumps and valves, particularly for the salt water
system, Although the independent design review process appeared
effective, one change invelving decreased salt water system flow rate
may have insufficient evaluation of whether it involved an unreviewed
safety question and comparison with o-iginal pre-operational testing
data.

Surveillance Testing

The surveillance test program was reviewed to verify that the licensee had
developec, maintained, and implemented written procedures und administra=
tive policies necessary to ensure the operability of safety-related sys-
tems. Approved Surveillance Test Procedures (STPs) were reviewed for
technical adequacy and to verify that test ecceptance criteri: included
specific Technical Specifications (TS) and Inservice Inspection and Test-
fng requirements. Several surveillance tests were witnessed to verify
proper conduct, documentation, and resolution of identified problems.
Discussions were held with operators, technicians, engineers, planning
personnel, and first-line supervisors to determine their understanding of
and involvement in the test program.

a. Surveillance Test Program Implementation

Implementation of the Surveillance Test Program is described by
Calvert Cliffs Instruction (CCI) 104H, Surveillance Test Program.
Additional guidance associated with implementation of this program
is contained in CCI 101J, Review And Approval Procedures For Proposed
Calvert Cliffs Procedures, and GSO Standing Instruction 86-1, Sur-
veillance Testing.

CCI 104H outlines the administration of the program and station per-
sonnel responsible for ensuring that the program is implemented
effectively and correctly. This instruction also describes the pre-
paration, review and approval, scheduling, performance, and results
review of Surveillance Test Procedures (STPs). Details for process-
ing changes and revisions to STPs are described in CCl 101J.

The inspector discussed the implementation of this program with the
Surveillance Test Coordinators and Scheduling Courdirators for Opera-
tions/Inservice Inspection, Maintenance, Electrical and Controls,
Fire Protection, and Engineering. The STP schedules for several
mcnths were reviewed to verify TS required frequencies were met.
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Through interviews of station personnel and review of the STP program
and several STPs, the inspectors ‘Jdentified two concerns. These are:
a lack of specific guidance on a formal method to ensure that tem-
porary changes to procedures are incorporated into future test per-
formances and revisions and, the distinctions between intent and
non=intent changes to procedures.

wWhen temporary changes need to be made to an STP they are written
inty the body of the procedure. CCI 104H provides a PM/STP Feedback
Sheet which is attached to all Maintenance and Electrical and Con-
trols (E&C) STPs. The information required on this sheet includes
any cemporary changes which were made and suggestions to improve the
procedure. These feedback sheets are forwarded to the Maintenance
and E&C Scheduling Coordinators who must ensure that the changes, if
permanent, are made to the test copy of any subsequent performances
before a revision is {issued. They alsc must ensure that these
changes are incorporated into the next procedure revision. This has
been accomplished by putting a copy of the feedback sheet into the
master test file., Operations/ISI and Fire Protection STPs, "owever,
have no feedback sheets or other formal method of assuring that
changes are carried into future performinces and revisions.

An example of this was identified during reviews of several sequen=-
tial performances of STP 0-73-1, ESF Equipment Performance. Ouring
the period between September 21, 1987 and December 23, 1987, sub-
stantial changes were made to the portions of the procedure which
tested the Salt Water pumps. These changes were inconsistently and
in some cases incompletely carried in the body of the procedure
through this period. The memory of the Surveillance Test Coordinator
has been relied uper to verify that any changes are included. Ouring
discussions of this matter with operations personnel, the inspector
was informed that other operations procedure changes are tracked by
the use of CCOM Change Reports. CCI 300H, Calvert Cliffs Operating
Manual (CCOM), describes the use of Plant Operating Procedures, Oper-
ating Instructions, Emergency Operating Procedures, and Abnormal
Operating Procedures. When changes are necessary to these nroced-
ures, a CCOM Change Report Form {s completed. These changes are
numerically identified and are therefore traceable. The form also
provides a space for specifying if the change is permanent or one
time only. The inspector found the use of this form to be an effec-
tive control of changes to operaticns procedures.

The inspector also noted that CCI 104H provides a brief description
of changes to procedures, specifically, those that alter the proced-
ure intent and those that do not. No gquidance is given for deter-
mining if a change changes the intent of the procedure. During dis-
cussions with several shift supervisors, the inspector questioned the
instructions given to determine procedure intent. Personnel expressed
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varying opinions of what constitutes an intent change and how to
determine procedure intent. This situation is complicated by the
fact that, in general, STPs do not contain an objective or purpose
paragraph in the beginning of the procedure. Shift Supervisors
generally rely on a detailed review of the procedure and the appli-
cable TS requirement tc determine procedure intent.

Surveillance Test Observations

During the inspection period, the inspectors observed performance of
several STPs. The inspectors verified procedure adherence, complete
and accurate documentation, and adequate resolution of problems
encountered during test performance. Personnel were found to have
adequately reviewed the tests, to be knowledgeable of systems tested
and procedural requirements. No concarns were identified.

Surveillance tests witnessed included:

STP-0-05, Auxiliary Feedwater System Test

STP-0-6-2, Reactor Protective System - Startup Test
STP-0-8-0, No. 11 Diesel Generator Testing

§STP=0-29-2, Control Element Assembly Partial Movement
§TP-0-33-1, Radiation Monitoring System Functional Test
STP=0-47~1, Main Steam Isolation Valve Partial Stroke Test
STP=0-71-1, Staggered Test of 'B' Train Components

L I I

Review of Completed Surveillance Test Procedures

Several completed STPs were reviewed from each discipline. The
inspector verified that the tests were conducted in conformance with
TS, 1ISI, and procedural requirements; had received the proper
reviews; were performed at the required frecuencies; and that appro-
priate action was taken for deficiencies identified. The following
concerns were identified.

STP-0-7-1, Engineering Safety Features Logic Test, perfcrmed on
October 8, 1987, contained steps which could not be performed due to
plant configuration. At this time, the #13 Salt Water Pump and two
Hydrogen Purge motor-operated valves were out of service. Steps
involving this equipment were inconsistently marked to indicate that
they were not performed. Some were left blank, some marked N/A (Not
Applicable), others marked T/0 (Tagged Out). 1In several other pro-
cedures it was noted that temporary procedure changes were processed.
Similar inconsistencies were found in STP-0-65-2, Quarterly Valve
Operability Verification, performed on June 30, 1987 and STP=0-73-1,
ESF Equipment Performance Test, performed on December 23, 1987. CCI
104H and 101J do not contain instru.ciiuns on actions to be taken when
plant configuration precludes test step performance. When ques=
tioned, station personne)l cited the above ment‘oned alternatives when
it is impossiole to perform a step.



STP=0-5-1, Auxiliary Feedwater System, performed on October 30, 1987,
is the monthly verification of Auxiliary Feedwater System (AFW)
operability. During performance of this test, it was identified
that the 11 and 12 AFW pumps were not putting out the required flow.
It was determined that a check valve (1-AFW-202) on the 13 AFW recir-
culation line was leak'ng by and causing the flow readings for the 11
and 12 pumps to be low. Tne licensee elected to isolate this leak
for the test by closing a normally locked open valve (1-AFW-186)
upstream of this 1eaking check valve. This alignment had the poten-
tial for degrading No. 13 AFW pump operability in that, in certain
accident and transient situations, this pump operates in the recir-
culation mode in standby. With valve 1-AFW-186 closed, therc might
not be sufficient capacity in the pump minimum flow Tine to prevent
overheating during extended operation in this mode. This evolution
was performed and the required data obtained without processing a
temporary change. Technical Specifications 6.8.3.b. and CCI 101J,
Review and Approval Procedures for Proposed Calvert Cliffs Proced-
ures, Section V.B.2 requires that when a temporary procedure change
is necessary that, before the evolution is performed, the changes be
written into the procedure and reviewed by two members of station
management, one of whom must hold a Senior Reactor Operator's License
on the affected unit. This review is to be documented next to th2
applicable steps with the reviewing personnel's initials and date.
In this example, procedure steps for closing the locked valve were
not added to the prucedure and did not receive the required reviews.
This i. a Violation (50-317/88-01-04 and 50-318/88-01-04).

The inspector reviewed the turbine building operators' logs for the
day of this test to determine if the 1-AFW-186 was returned 5 its
normal position. No entries relating to this valve were found. Alsoc,
a locked valve deviation sheet was not filled out prior to changing
the valve position. However, STP-0-93-1, Locked Valve Verification,
was performed on November 5, 1987. This valve was verified to be
locked open on this date.

Additional examples of inadequate temporary changes to procedures
were identifiec in the June 30, 1987 and September 23, 1987 perform-
ances of STP-0-65-2, Quarterly Valve Operability Verification. Many
changes wers made to the procedures, including addition and deletion
of steps, wh.ch did not receive the second review unti)l after the
test had been compieted. These are additional examples of the above
violation.

TS ©.8.3.a and CCI 101J also require that %hese temporary changes
made to procedures be reviewed by the Plant Operations Safety Review
Committee (POSRC) within fourteen days. The inspector noted that
these reviews have indeed been completed as required. However, it
is station practice to have the STP with changes orally presented to
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POSRC instead of distributing copies of the completed procedures with
changes. Because of this practice, it is possible for procedures
with inadequate or inappropriate changes to be reviewed and approved
by POSRC without being aware of such changes.

Finally. the inspectors were concerned over the amount of iterations
necessary until the correct baseline fluw values for the AFW pumps
were determined. The original baseline da*ta for the AFW pumps was
taken in June 1987 using the monthly STP-0-5-1 and 0-5-2 with added
steps to measure flow on the common recirculation line back to the
Condensate Storage Tank (CST). System configuration for the turbine
driven AFW pumps during this test had one pump running and the other
pump idling. Through a series of iteraticns with tripping the idling
turpine driven pump and closing 1-AFW-186, it was discovered in
October 1987 that the {initial baseline flow data were incorrect.
This scenario indicates poor initial system configuration control and
test data evaluation.

d. Summary

The Surveillance Test Program was generally found to be adequate.
STPs were technically sound and were scheduled and performed ade-
quately. However, there is a need for more attention to details in
the documentation, changes, and review of the completed surveil-
lances, Also, more detaileu guidance newds to be provided for
personnel to more adequately and uniformly fulfill the requirements
and intent of the test program.

6. Licensee Overview Activities

a. Plant Operations and Safety Review Committee (POSRC)

(1) The inspector reviewed administrative procedures and guidance to
verify that +he POSRC was in conformance with regulatory
requirement with respect to composition, duties and responsi-
bilies. A sample of POSRC meeting minutes was reviewed to ver-
ify meetings were conducted per administrative and regulatory
requirements. The number of meetings held Ly POSRC in 1986 and
1987 was verified to satisfy regulatory requirements. POSRC met
112 times in 1986 and 119 times in 1987.

Inspectors attended three POSRC meetings, 88-03, 88-04, and
88-05. Two of these meetings were scheduled to conduct norral
POSRC business and the third was to perform a Post Trip Review.
The inspector interviewed the POSRC chairman and several POSRC
members. Documents reviewed durirg this inspection are listed
in Attachment 3.
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Findings

Based upon the above review the following ohbservations were
made:

. The Manager = Nuclear Operations is the chairman of the
POSRC per TJechnical Speciffications (T7.S.). The POSRC
function is to advise the Manager-Nuclear Operatiors on all
matters related to nuclear safety. These two T.S. require~
ments may conflict if the POSRC Chairman directs the meet-
ing to the extent that POSRC recommendations to the Manager
= Nuclear Operations simp'y reflect his/her own point of
view. To alleviate this concern, Calvert Cliffs Nuclear
Power Plant (CCNPP) POSRC rotates among the members the
role of facilitator, who conducts the meetings. The Chair-
man acts only as an observer to the meeting, offering
casual comments. POSRC started using a facilitator to con-
duct its meetings at the beginning of 1988. This is viewed
as a potential strength by helping to assure that an inde-
pendent assessment on matters related to nuclear safety is
provided to the Manager-Nuclear Operations,

. The POSRC was observed to provide detailed interdiscipli=-
nary reviews of various safety concerns brought to its
attention. Included in this observation were POSK( reviews
of the proposed Licensee Event Report (LER) for the loss of
load trip for Unit 2 on December 21, 1987; the temporary
modification of the Auxiliary Feedwater (ArW) Legic
Cabinet; and the Post Trip Review following the
Jaruary 22, 1988 Unit 2 trip. The POSKRC review of these
subjects appeared comprehensive and thorough.

. The POSRC has implemented a good program for assigning
responsibility and following up on action iteas it identi=
fies. Due dates were observed, actions were complete and
thorough and POSRC involvement was evident.

. The POSRC meetings observed by the inspector were well
attended with representatives from all major disciplines.
In addition to the required membership, it was noted that
the General Supervisor - Quality Assurance took an active
part in the meetings. The licensee was planning to for-
mally increase the size of the POSRC by two members, one of
which will by the General Supervisor - Quality Assurance.
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It appeared that s~me items were not as well researched and
coordinated as they could have been. Two examples where better
preparation and coordination by the resonsible individual were
needed, ware with the proposed LER for Loss of Load for Unit 2
and the AFW temporary modification procedure. Because the POSRC
does a thorough review of subjects brought to its attention,
these subjects were reviewed in sufficient detail during the
meetings observed by the inspector.

b. Off Site Safety Review Committee (OSSRC)

(1)

(2)

Program Review and Implementation

The inspector reviewed the administrative program which defined
the composition, functions and duties of the OSSRC for conform-
ance with regulatory requirements. The previous two years of
OSSRC meeting minutes were reviewed to verify and evaluate:

- The adequacy of OSSRC reviews of all audits, LER's, regu-
latory viol. tions, Technical Specifications (7.S.) changes,
proposed modifications, tests or experiments, design
deficiencies and POSRC minutes and reports.

- The committee's composition with respect to the disciplines
and expertise required by T.5., as well as meeting the
quorum requirements of the T.S.

A sample of audits conducted under the auspices of the OSSRC wa:
reviewed in order to evaluate the gquality and dJdepth of the
audits and their conformance with T.S. reguirements. 0SSRC
members, including the past and present COSSRC Chairmen and the
Vice President - Nuclear Energy, were interviewed to determine
the effectiveness of the OSSRC in meeting its responsibilities.
The documents reviewed are listed in Attachment 4.

Findings

The OSSRC has recently made some changes to the way they are
organized and conduct business. Most of these changes and pro-
posed changes appear to be positive, however, at the time of
this inspection it was to premature to assess their effective-
ness. Thoce changes or proposed changes which appear positive
are:

. The present OSSRC chairman is an offsite member. Until his
appointment, it was planned to rotate the chairmanship
among the onsite members,



. A1l QA audits are performed under OSSRC approval. An QSSRC
member is assigned responsibility for monitoring each audit
performed. Prior to the audit, the audit team contacts the
responsible OSSRC member to disfuss the audit and obtain
any additional guidance the memiLer may have to offer. At
the conclusion of the audit, th: OSSRC member is briefed on
the audit findings. In additfon, the OSSRC member prepares
an audit summary evaluation of the completed audit report.
It was noted that some OSSRC members do a more thorough
review than other members. The mixed performance of OSSRC
members in this oversight function potentially can affect
the overall quality of the auditing activity.

. The audits reviewed showed a marked improvement over the
past two years in the quality of the audit and the expli-
citiiess of the tindings. The audit findings noted by the
inspector focused on safety significance. This was a
result of OSSRC challenging the QA group to be more direct
in their audits.

. OSSRC recommended that an independent Safety System Func-
tional Inspection (SSFI) of the Auxiliary Feedwater System
be performed. This was completed in 1987 and based on the
results, the OSSRC recommended a second SSF1 be performed
in 1988. (See Section 6.c¢c below for further details).

. The OSSRC met six times in 1986 and eight times in 1987.
Four meetings are scheduled each year, the rest of the
meetings were on a "as required" basis. The new OSSRC
Crhairman plans on having six scheduled meeting' per year
to allow a more thorough review of the items and provide
more training to the offsite members. All scheduled
meetings were well attended.

. The new CSSRC Chairman has proposed adding two new offsite
members to the committee - one of the new members would be
a member of another nuclear power plant.

Safety System Functional Inspection (SSFI)

In tie fall of 1987, the licensee conducted an independent SSFI of
the Auxiliary Feedwater System. This was a joint inspection, con=
sisting of eight 1icensee and three contractor personnel, which took
ten weeks to comp'ete. The inspection resulted in 44 observations
which were reduced to 17 Findings and 11 Recommendation. Results of
the inspection were presented at the POSRC, the OSSRC and the Vice
President - Nuclear Energy. POSRC identified six open items requir=
ing immediate attention.



30

The SSFI activity was considered to be a strength for the following
reasons:

. It demonstrated good licensee initiative.

. It was a systematic and well planned effort. The applied
inspection resources were extensive and resulted in a detailed
review of the AFW system.

. Licensee personnel worked irn a Jjoint team with an experienced
contractor as a learning exercise to develop in-house capabil-
fties for future SSFI efforts.

. Findings with po'ential immediate safety significance were
promptly considered by POSRC to determine their impact on
operability.

. Licensee management and design engineers were thoroughly briefed
on findings.

Although the SSFI had been handled well at the time of the inspec~
tion, it was too early to assess long term followup and closeout of
findings. Because of the insights into system design/modification/
testing interface problems and inconsistencies identified by the
SSFI, the licensee was planning on performing a second SSFI in 1988.

Quality Audit Unit (QAU)

The QAU has responsibility for generating the audit schedule, coor-
dinating each audit with the OSSRC, performing the audit, and pre-
senting audit findings to the appropriate Department Manager and the
OSSRC. Duriny the past year the QAU had initiated an evaluati n pro=
gram. These were voluntary independent audits performed at the
request of the Department's Manager for his Department. Fincings
were written as recommendations and sent to the Manager. The Manager
had the option of accepting or rejecting the recommendations. The
Vice President - Nuclear Energy received copies of all recommenda-
tions.

The inspector reviewed several audits, audit findings, evaluation and
recommendations (listed in Attachment 5) and found them to be
thorough and well written. The findings and recommendations were
clearly stated and meaningful. One problem noted was the lack of an
automated tracking system tc monitor commitments made on open items.
The QAU has begun trending audit results. These trends are periodi-
cally presented to thes OSSRC.
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e. Communications Meeting

Approximately four to five times a year the licensee holds meetings
with all of the upper level plant staff including engineers. At
these meetings topics of current interest to the employees are pre-
sented by upper licensee management. The inspector monitored the
meeting held on January 29, 1988. Presentations were made by the
President, Vice President - Nuclear Energy, the Managers of Opera-
tions and Nuclear Engineering and a specialist. The subjects were
current., candid and open to discussion,

T Summary

The POSRC activities observed were considered to be effecctive based
on the level of detail of the reviews conducted, membership attend-
ance at meetings and the tracking system for action ftems. Recent
inftiatives to strengthen the OSSRC and imprcve its independence were
considered to be ;asitive. The voluntary independent audit function
and the Safety System Functional Inspection both appeared to be good
licensee initistives.

Organization and Interfaces

The inspector examined two aspects related to the management of CCNPP,
The inspector considered the structural components of the organization and
the interfaces those components have with each other. The inspector
utilized a model or framework for viewing the organization. This mode)
considered six structural components as follows:

Communication system

Decision Making system
Accountability system
Reward/Recognition system
Reporting Relationship system
Cultural/Behavioral Norms system

Lol L R S

Attachment 2 goes into some depth in discussing management structure and
interfaces, presenting several ex¢mples found during the inspection. Below
is a brief summary of some of the highlights found in that Attachment.

a. vOmmuUnication syste

The managers, supervisors, and key employees utilize both formal and
informal communication systems. Such dual communication systems are
entirely appropriate and are found in ali organizations. Of impor-
tance to NRC is that the formal communication systems work well,
especially as they relate to safety of plant operation, and chat the
informal systems do not interfere with effective operations and do
not hinder the accountability tracking system so important to deter=
mining root caute of safety related problems. There is some evidence
that due to the managerial structural design of the organization



(interface between Departments) communications is not always as
efficient or effective as employees or management desire. In addi-
tion, due to the phvsical design of the plant (inside vs. outside the
fence) certain organizational components (System and Design Engi-
neers) have experienced difficulty meeting with other plant personnel
and hence effectively communicating. Licensee management recognizes
some of these problems and was implementing programs to improve
communications. They included several efforts such as the following:

(1) The 1987 Opinion Survey was an illustration of management desire
to learn about employee concerns in an effort to improve rela-
tionships.

(2) Team building and conflict/hostility resolution training for
managers/supervisors was an example of positive interest and
effort to deal with issues brought out in the Opinion Survey,
i.e., more collaborative decision making.

(3) Establishment of various regular formal meeting opportunities
among key staff from the different Departments and work units,
i.e., maintenance management meeting at €:30 AM, the daily 8 AM
staf meeting, etc.

(4) A plan to move certain System Engineering functions "inside the
fence" so they will be closer to the customers they service.

Decison Making System

The inspector vound that )icensee management was attempting to bring
about a culture of collaborative decision making to the lowest levels
of the organization. Such a culture apozared ap;ropriate for opera-
tion within & matrix organization and within an industry concerned
with operating a technology with a large variety of interrelated
systems, as that found at CCNPP. Examples of such collaborative
decision making were found in the following:

(1) Formalization of the Project Management/Matrix Management system
fn the Department of Engineering.

(2) The rectructuring of the "kork Planning Committee" from top
management to mid-leve)l management.

(3) The POSRC group whi... makes its recommendations for a decision
to the Manager, Nuclear C(perations ratner than having the
Manager make the decisfon as “"part" of the group.
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Accountability System

The Nuclear Division utilized specific performance objectives for
each manager/supervisor based upon the goals outlined in the Nuclear
Program Plan (NPP). These performance objectives, in conjunction
with the Perrirmance Appraisal system, hold individuals accountable
for implementing the goals of the Nuclear Division. Review of
Managers' Performance Objectives indicated a positive relationship
between objectives and the NPP. Interviews with managers and super-
visors indicated that they were indeed held accountable for accom-
plishing their object ves.

Reward/Recognition Systems

Licensee management seems to utilize both formal as well as informal
positive rewards as methods of recognizing performance. Some of the
formal approaches utilized are employee of the month, various safety
awards, positive feedback notices on bulletin boards, training
plagues, cash bonuses, etc,

The inspectors noted that informal recognition was used freely by
both the Managers and Genera’ Supervisors. At various meetings,
fnspectors notad a good use of positive public recognition between
participants for work efforts., An example was that of a supervisor
publicly thanking another for some special effort. Such recognition
was noted at several meetings. Non-public recognition was also noted
when the Manager, Nuclear Operations privately and personally
recognized one of the key members of the POSRC meeting after a dis-
cussion and analysis of a plant trip.

Reporting Relationship System

Although the licensee organization does have a formal organization
chart indicating formal lines of reporting, the inspe:tor noted that
the Division works in a matrix environment. Such an environment can
leave unclear lines of reporting and responsibility. The inspector
found this to be true in particular areas such as in the Engineering
and Maintenance Departments. The inspector noted that the current
draft of the matrix management structure and responsibility descrip=-
tion of those participating (engineers, etc.) seemed to create con-
fusing reporting relationsnips.

Project management program charts were found to be excellent communi-
cation teels. The printed reports clearly communicated responsihil=
fties, time constraints, and deminds on resources. The charted
schedules reassured those involved in the project of their roles and
when they were expected to execute them.
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The inspector noted some confusion in understanding work roles among
various groups of employees, namely among groups in the Engineering
Department, Procurement Unit, and Maintenance Department. This con-
fusion resulted in difficulty in establishing meaningful priorities
and getting certain work accomplished. Additional clarification of
work role perception by the individuals serving in a position and by
those he/she interfaces with is needed. The inspector alsn reviewed
the draft "Working Relationship Policy." It was considered to be a
positive effort. However, it did not clearly indicate specific
delegation of authority of the VP, although in interviews with
Managers ani General Supervisors there was general recognition that
the Manager, Operations was in charge when the VP was absent,

Some clarification of the above issues appears to be needed.

Cultural/Behavioral Norm System

The inspector noted the effort of licensee manigement to enhance the
work culture of CCNPP. It appeared that a positive work ethic pre-
vails and that employees have a strong desire tc improve the Nuclear
Division. Collaborative management, as a desirec behavior style, was
beginning to be accepted and was considered desirable by supervisors
and staff. The emphasis on effective equipment operation rather than
generation goals appeared to be accepted as desirable by employees.

Summary

Collectively, several positive management activities were considered
to be licensee strength. These included the fullowing actions
recently completed or in progress.

. Use of an opinion survey to assist in identifying potential
problems and perceptions.

. Team building/conflict resolution training and exercises.

. The number and diverse types of meetings that were being
utilized to enhance communications.

. Measures taken to implement collaborative decision making there-
by involving more staff members at lower levels in decision
making.

. An effective accountability system in combination with a good
formal and informa) reward/recognitiun system,

. Recent management emphasis on improving plant material condi-
tions with some corresponding deemphasis on generatfon.
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Exit Meeting

Meetings were held with senior facility management personnel periodically
during the course of the inspection to discuss the inspection scope and
findings. Key supervisory and management personnel contacted during this
inspection and present at the exit meeting are listed in Attachment 1. A
summary of inspection findings was further discussed with the licensee at
the conclusion of the inspection on January 29, 1988.




The following is a list of key supervisory or management personne; ~untacted
during this inspection and present at the exit meeting.

ATTACHMENT 1

Persons Contacted

technical and administrative personnel who were also contacted.

Baltimore Gas and Electric Representatives
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. Crooke, President and Chief Operating Cfficer
. Tiernan, Vice President, Nuclear Energy

Lemons, Manager, Nuclear Operations
Lippold, Manager, Nuclear Engineering Services

. Douglass, Manager, Quality Assurance and Staff Services

Russell, Manager, Nuclear Maintenance

Heibel, General Supervisor, Nuclear Operaticns

Millis, Genera) Supervisor, Radiation Safety, Nuclear Operations
Sundquist, General Supervisor, Quality Control and Support, Nuclear
ations

Katz, General Supervisur, Design Engineering, Nuclear Engineering
ices

Bowman, General Supervisor, Technical Services Engineering

Carroll, General Supervisor, Quality Assurance

Jones, Jr., General Supervisor, Planning and Support, Quality Assurance
wWhitaker, General Supervisor, Mechanical Maintenance

Roberson, General Supervisor, Quality Control and Support Services,
gar Maintenance

wenderlich, General Supervisor, Electrical and Controls, Nuclear
tenance

Sheranko, Project Manager

Smialek, Assistant General Supervisor, Radiation Control and Support,
ear Cperations

Hi1l, Operations Training Supervisor, Quality Assurance and Staff
ices

Lohr, Assistant General Supervisor, Nuclear Operaticns

Mahon, Principal Engineer, Primary Systems Engineering, Nuclear
neering

. Allen, Principal Engineer, Performance Enginevring, Nuclear Engineering

Anuje, Supervisor, Quality Audits, Quality Assurance and Staff Services
Cartwright, Engineer, Nuclear Operations

Somers, Assistant to the Vice Presidenc

Cowne, Senior Licensing Engineer

Romitey, Senifor Engineer, Audit Unit, QASD

There were other
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ATTACHMENT 2

Additional Details Regarding Review of Orgarization and Interfaces

The inspector examined two aspects of the Calvert Cliffs Nuclear Power Plant
(CCNPP), the organizational structural components and the interfaces of these
structural components. An assessment of effectiveness of management was con-
sidered but a thorough evaluation of this aspect of the operation of the
Division was not made.

In January 1986, BGAE underwent a major reorganization. The CCNPP was reorgan-
ized into the Nuclear Division (NED) led by a Vice President. Under the VP,
four Managers of major departments Operations (OP), Nuclear Engineering Ser-
vices, (NES), Quality Assurance and Staff Services (QA & SS), and Nuclear
Maintenance (NM)) were established. Reporting to each of these Department
Managers were General Supervisors responsible for particular areas.

This change placed stress on the new organization. Examples cf stress areas
were:

a. Relocation of an engineering group from Baltimore to the Calvert Cliffs
area.

b. The establishment of new work roles and work relationships among the newly
constituted work groups.

€. The establichment of new or modified policies/procedures for various work
groups a:c well as the Division,

d. Equipment outages and other plant problems which occurred during the early
period of reorganization.

Ouring the first eighteen months of NED's operation, management (VP and Depart-
ment Manager level) concentrated on formalizing the new organizational struc-
ture and resolving the technical problems associated with the plant.

1. CCNPP Opinion Survey

In an effort to sense the "pulse" of employee perceptions of Division
operations, an "A1l Employees Opinion Survey" was conducted in August 1987,
by the Psychological Services Department located at the corporate level.
This comprehensive survey designed specifically for CCNPP elicited candid
opinions from all employees about their personal perceptions of managesent,
plant operations, etc. The survey was analyzed and results sent ta
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management in the beginning of October 1987. The results were issued in
the form of statistical data as well as antitotal data for individual
units and the Division as a whole. The results of this survey were viewed
in the context of the “environmental" conditions at <he time the survey
was administered. At that time, the plant was experiencing a major outage
and a major maintenance work and overhaul. In addition, the Nuclear
Divisfon had recently received regative reports from NRC regarding EQ
violations.

The major views expressed in this opinifon survey were as follows:

¢ Employees would like to see an increase in