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UNITED STATES
NUCLEAR REGULATORY COMMISSION
WASHINGTON, D. C. 20555 MF T

Docket No. 50-317

Baltimore Gas and Electric Company

ATTN: Mr. A. E. Lundvall, Jr.
Vice President - Supply

Charles Center

Post Office Box 1475

Baltimore, Maryland 21203

Gentlemen:
CUBJECT: INSPECTION NO. 50-317/84-27

This refers to the special team inspection conducted by Mr. G. T. Hubbard of this
office on October 15-19, 1984, at the Baltimore Gas and Electric Company (BG&E)
headquarters, Baltimore, Maryland, and Calvert Cl1iffs Nuclear Power Plant, Unit 1,
Lusby, Maryland, of activities authorized by NRC License No. DPR-53 and to the
discussions of the team's findings with Mr. R. F. Ash and other members of your
staff at the conclusion of the inspection. The inspection reviewed your efforts
to comply with the requirements of 10 CFR 50.49 to implement a program for
establishing and maintaining the qualification of electric equipment within the
scope of Secttom2¢b)-of’10 CFR 50.49. The inspection also included evaluations X
of the implementation of equipment qualification corrective action commitments
made as a result of the December 16, 1982, Safety Evaluation Report and the
October 13, 1982, Franklin Research Center Technical Evaluation Report (TER).
Within this area, the inspection consisted of selected examinations of procedures
and representative records, interviews with personnel, and observations by the
inspectors.

This inspection identified significant deficiencies in your implementation of the
requirements of 10 CFR 50.49 and your committed actions to resolve the deficien-
cies identified in the SER/TER. Although we are concerned about the serious
nature of these deficiencies, no enforcement action will be taken at this time
since Unit 1 is not legally required to be in full compliance with 10 CFR 50.49
until March 31, 1985 or the next refueling outage, whichever occurs first.
However, we strongly urge that you carefully review these findings and take
appropriate corrective action so as to achieve full compliance with equipment-
qualification requirements prior to the March 1985 deadline. In considering
your corrective actions, particular emphasis should be given to assuring




Baltimore Gas & Electric Company

adequate management and Quality Assurance involvement in this important activity.
Your actions relative to these findings will be reviewed during a future
inspection, which will also reassess your compliance with 10 CFR 50.49 require-
ments and verify that all committed actions to resolve SER/TER deficiencies have
been completed.

We will gladly discuss any question you have concerning this inspection.

Sincerely,

Gary G. Zech, Chief

Vendor Program Branch

Division of Quality Assurance, Safeguards,
and Inspection Programs

Office of Inspection and Enforcement

Enclosure:
As stated
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U.S. Nuclear Regulatory Commission
Office of Inspection and Enforcement
Report No. 50-317/84-27
Docket No. 50-317
License No. DPR-53
Licensee: Baltimore Gas and Electric Company
Charles Center
Post Office Box 1475
Baltimore, Maryland 21203
Facility Name: Calvert Ciiffs Nuclear Power Plant, Unit 1
Inspection At: Baltimore and Lusby, Maryland
Inspection Conducted: October 15-19, 1984

Inspectors:

G. T. Hubbard, Equipment Qualification and Date
Test Engineer

Also participating in the inspection and contributing Lo the
report were:

U. Potapovs, Chief, Equipment Qualification Inspection
Section, I&E

B. Le, Engineer, I&E
. G. LaGrange, Section Leader, NRR
. 0. Karsch, Reactor Engineer, NRR
. W. Yost, Consultant Engineer, Idaho National
Engineering Laboratory

Finkel, Lead Reactor Engineer, R1

Cheung, Reactor Engineer, R1

Trimble, Resident Inspector, Rl

H. Richards, Technical Consultant, Sandia
National Laboratory

mor- >» TooZ

Approved by:

G. G. Zecn, Chief, Vendor Program Branch, 14t ate



INSPECTION SUMMARY:

Inspection on October 15-19, 1984 (Inspection Report No. 50-317/84-27)

Areas Inspected: Special, announced inspection to review the licensee's imple-

mentation of a program per the requirements of 10 CFR 50.49 for establishing and
maintaining the qualification of electric equipment within the scope -ef-Seetiem "1:,
»-2689 of 10 CFR 50.49. The inspection also included evaluations of the implemen- "

tation of equipment qualification (EQ) corrective action commitments made as a
result of deficiencies identified in the December 16, 1982, Safety Evaluation
Report (SER) and the October 13, 1982, Franklin Research Center (FRC) Technical
Evaluation Report (TER). The inspection involved 289 inspector hours onsite.

RESULTS: The inspection identified seven areas of significant deficiencies
relative to the compliance with 10 CFR 50.49 requirements: (1) qualification
files not auditable - Paragraph 4.A.(1)(a); (2) inadequate control and storage
of qualification files - Paragraph 4.A.(1)(b); (3) inadequate written documen-
tation and implementation of requirements and/or procedures for compliance to
10 CFR 50.49 - Paragraph 4.A.(2)(a); (4) no maintenance program which includes

activities necessary to maintain the qualified status of qualified equipment -
Paragraph 4.A.(4); et to enabte—theNRC-to— *
50:49~* »
(8)51ack of sufficient information to allow the NRC to determine A
A

that SER/TER commitments had been implemented - Paragraph 4.B.; and () inadequate
and inaccurate qualification data files - Paragraph 4.D. [



Details

R Persons Contacted

1.1 Baltimore Gas and Electric Company (BG&E)

*K. Sebra, Principal Engineer

*B. Montgomery, Engineer

*A. Marion, Senior Engineer

*A. Anuje, Supervisor, Quality Assurance (QA)
M. Eye, QA Auditor

B. Daschbach, Associate Engineer

S. Parr, Engineering Technician

R. Branch, Engineer
*L. Dudek, Supervisor, Engineering QA

*R. Olson, Principal Engineer
*L. Basso, Engineering Analyst

R. Sydnor, Supervisor, Electrical and Controls (E&C)
J. Moreira, General Supervisor, E&C Section
*R. Ash, Supervising Engineering

*S. Parks, General Supervisor

1.2 BG&E Contractors

*R. Bell, Engineer, Bechtel Power Corporation - Gaithersburg, Md.

1.3 Nuclear Regulatory Commission

*C. Anderson, Chief, Plant Systems Section, Rl

V. Noonan, Chief, Equipment Qualification (EQ) Branch, NRR
*G. Zech, Chief, Vendor Program Branch, I&E

*J. Partiow, Deputy Division Director, DQASIP, I&E

2.  PURPOSE

The purpose of this inspection was twofold. One purpose was to review the
licensee's implementation of the requirements of 10 CFR 50.49 and his
committed actions for SER/TER identified deficiencies. The other purpose

was to utilize the inspection as a pilot inspection to evaluate a preliminary
version of a 10 CFR 50.49 inspection module being developed for NRC

regional office use for inspections of licensees' EQ programs. Only the
findings relative to the licensee's activities are di cussed in this

report.

*Denotes those present at the exit interview on October 19, 1984
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BACKGROUND

On March 16, 1984, the NRC held a meeting with BG&E officials to discuss
BG&E's proposed methods to resolve the EQ deficiencies identified in the
December 16, 1982 SER and October 13, 1982 FRC TER. Discussions also
included BG&E's general methodology for compliance with 10 CFR 50.49 and
justification for continued operation for those equipment items for which
environmental qualification was not completed. The minutes of the meeting
and preposed method of resolution for each of the EQ deficiencies were
documented in May 14 and July 9, 1984, submittals from the licensee. The
TER and the May 14 and July 9 submittals were reviewed by the inspection
team members and were used to establish a status baseline for the inspection.

Since Calvert Cliffs Nuclear Power Plant (CCNPP), Unit 1 is not legally
required to be in full compliance with 10 CFR 50.49 until March 31, 1985,

or the next refueling outage, whichever occurs first, and the inspection

was scheduled as a pilot inspection to evaluate a preliminary 10 CFR 50.49
inspection module being developed, no enforcement action is being taken
regarding the findings identified during this inspection. However, the
licensee is expected to carefully review these findings and take appropriate
corrective action so as to achieve full compliance with 10 CFR 50.49 require-
ments prior to the March 1985 deadline.

FINDINGS
A. EQ Program Compliance with 10 CFR 50.49

The NRC inspectors examined the licensee's EQ program for establishing
the qualification of electric equipment within the scope of -Sectian .
~ob)-of 10 CFR 50.49. The program was evaluated by examination of

the licensee's qualification documentation files, examination of
procedures which control the licensz2e's EQ efforts, verifying the
adequacy and accuracy of the licensee's 10 CFR 50.49 equipment list,
and examination of the licensee's program for maintaining the
qualified status of the covered electrical equipment. -Based~on
inspection findings/vmer are discusscd Mbolw.

(1) Qualification Files, General

oV

e

(a) The NRC inspectors reyiew and evaluation of 16 qualification

files determined that/ the files were not auditable as

required by j) of 10 CFR 50.49. Further defini-

tion of auditability is provided in Section 3 of I[EEE-323-

1971 and 1974 which describes auditable data as information

which is documented and organized so as to be readily under-

standable and traceable to permit independent verification

of inferences or conclusions based on the information. Of

the 16 files examined only two files were found to be detailed

¥Ehx x X
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enough so that the inspectors could independently verify
BG&E's conclusions. However, each of these files did have
several discrepancies (see paragraphs 4.0.(7) and (14)).

The documentation and detail in the 14 other files was such
that ready understanding of what data, evaluations, and
conclusions were documented required a great deal of
assistance by BG&E personnel (see discussions in paragraph
4.0. for detailed findings concerning each file reviewed).
The files did not clearly document that evaluations and
analysis had been performed regarding specified perform-
ance requirements and demonstrated qualified 1ife, or whether
or not equipment qualification had actually been determined
by BG&E. In some cases where supporting data was referenced
to support the qualification files, there was no method in
the file to indicate where the referenced data was located.
In other cases, when questions were raised concerning
analysis or documentation, documents were generated during
the inspection to justify BG&E's position regarding
qualification of the item.

In addition, Electrical Engineering Department Procedure

No. 18 (EEDP-18), "Equipment Qualification," dated

August 6, 1984, requires the use of Qualification Evaluation
Worksheets (QEWs), Qualification Report Review Summary (QRRS)
sheets, and Qualification Maintenance Summary (QMS) sheets
for the evaluation of equipment qualification. The
inspectors found that the QEWs and QRRS sheets were not
always adequately completed and in at least one case they
were not in the files. QMS sheets also were not in the

files (see discussion in paragraph 4.A.(2)(a)).

The NRC will evaluate the auditability of the licensee's
qualification files during a future inspection (50-317/
84-27-01).

An inspection of the electrical equipment qualification files
by the inspector identified that the records were not
controlled and stored as described in ANSI N45.2.9, 1974,
titled "Requirements for Collection, Storage and Maintenance
of Quality Assurance Records for Nuclear Power Plants." An
internal audit conducted by BG&E QA from September 12«
October 9, 1984, identified similar findings in this area.
The audit report, No. 84-24-01, for this internal audit

had been typed and was in the process of being issued
during this inspection.

The NRC will review the licensee's action relative to the
internal audit findings during a future inspection (50-317/
84-27-02).
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(2) EQ Program Procedures

(a) The NRC inspector examined procedure EEDP-18 which provides

(b)

guidelines for the uniform assessment, evaluation, review,
and implementation of activities associated with environmental
and seismic qualification of Class 1E equipment for CCNPP.
This procedure describes activities to be performed by the
electrical engineering department (EED) as well as describing
inputs required by other BG&E departments necessary to support
the EED evaluations of the EQ program. The inspector's
review determined that the other departme  .s defined in
EEDP-18 to support EED have not implemented requirements
and/or procedures that would provide the necessary data to
support the criteria of EELP-18. As of this inspection,

the Nuclear Power Department (NPD) had no specific internal
requirement to provide the QMS sheets to EED and, in fact,

no completed sheets had been provided to EED. Without the
type of data that is listed in the QMS sheets, EED cannot
identify whether or not the installed safety-related equip-
ment is being maintained in a qualified condition. (Addi-
tional information on maintainance is discussed in paragraph
4.A.(4)). Lack of written documentation and implementation
of procedures for compliance to 10 CFR 50.49 requirements by
various licensee departments was identified as an area of
concern relative to BGRE's effective implementation of a 10
CFR 50.49 program.

This item will be evaluated during a future inspection
(50-317/84-27-03).

The NRC inspector's review of procedures determined that the
"as-built" EQ status that is maintained by the EED qualifi-
cation group has a built-in-delay of a minimum of five months
before verification of the "as~built" design can be made.
Discussions with BG&E personnel and examples identified in
qualification files indicated that this delay can extend
even longer, to a year or more. When a site modification

is desired on a piece of qualified electrical equipment,

the EED qualification group will issue a facility change
request (FCR) for the modification; however, the FCR is

not closed until the "as~buflt" drawings have been

completed and then reviewed by the EED qualification group.
The EQ engineer reviews the "as-built" drawings to establish
the actual installation of the modification and to establish
the qualification of the modified equipment in the "as-built"
condition. If the "as~buflt" condition is acceptable to
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allow qualification of the equipment, then the EQ engineer
will close out the FCR and update the 10 CFR 50.49 listing
to include the modification design data. The inspector
found this delay to be of concern, since a modified
or new piece of equipment could be utilized in a safety-
related application for a significant period of time
during which its qualification would not have been
;st:blished nor would it have been included on the 10 CFR
0.49 list.

This area of concern will be reviewed during a future NRC
inspection (50-317/84-27-04).

(3) 10 CFR 50.49 List:

The licensee is required to maintain a list of the equipment
necessary to bring the plant to hot shutdown in case of an
accident. BG&E has three written procedures dealing with the
list now in use. Quality Assurance Procedure No. 28 (QAP-28)
controls items covered by the QA program and EEDP-4 and 18

govern equipment requiring qualification and control of the

list of safety-related equipment. The inspector's examination of
the above procedures and discussions with BG&E personnel determined
that while these procedures control BG&E's "Q" list of safety-
related items and a Class 1E list which is a sublist of the "Q"
list, BG&E does not have any formal documented procedures that
control the list of items which specifically fall within the
scope of 10 CFR 50.489.

The NRC inspector, however, did verify, by two different methods,
the completeness of the 10 CFR 50.49 list. First, the licensee
was requested to present a "walk-through" to demonstrate how the
list is derived using an example system. Two examples of safety
and non-safety-related equipment, which should have been on the
list, were checked and both were on the list. Secondly, the
inspector selected eight representative items from various
systems. All selected items were either on the list or a
satisfactory explanation was provided justifying their omission
from the 1ist. The licensee has developed an equipment data
base utilizing a digital computer on which the 10 CFR 50.49

list is maintained. The use cf this system greatly facilitated
the audit and verification of the equipment list. On the basis
of the sample audit no deficiencies were identified in the equip-
ment list.

L e e e
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(4) EQ Maintenance Program:

The NRC inspector reviewed site procedure CC1-211 which described
plant preventative maintenance requirements. The maintenance
criteria contained in this documentation was generated from
construction maintenance records, vendor data, and maintenance
manuals. To assure that maintenance records are up-
dated with the information developed by the EED qualification
group, BG&E is planning to generate QMS sheets as described in
EEDP-18. These QMS sheets will be prepared by the Qualification
Maintenance Program (QMP) Working committee. This committee
would have the task of assuring that QMS sheets provide the
technical data and schedules to maintain the safety-related
equipment in a qualified status. At the time of this inspection
the task of filling out the QMS sheets had not started.

In addition to the QMS sheets, BG&E has identified other tasks that

are required in a maintenance program that would be necessary to
assure qualified electrical equipment is being maintained in a

qualified status. These tasks identified by the working committee

are:
- Plan for new and replacement equipment

- Plan for piece part and material replacement
vo l A0 UMt n* B
- Maintain selected/systems or portion thereof [piping
and #astattatton)drawings (P&IDs), schematics, parts
lists, etc.] in an updated status

- Verify that NRC Bulletins/Information Notices
concerning environmentally qualified equipment
have been addressed

The E&C section of NPD in a letter dated September 27, 1984
drgj;gg\a proposed plan to establish an overall maintenance
program)that woutd-compty—with the-intent—of~10-ChR-56-49~ The
scope of the letter was similar to the presentation made by
BG&E to the NRC in their March 16, 1984 meeting at Bethesda,
Maryland. As of this inspection, the only part of the letter
that has been implemented is the establishment of the QMP working
committee. In reviewing the task assignments and schedules
defined in the letter the inspector determined that unless BG&E
management approved the outlined program or one similar to it,
within a few weeks of this inspection, BG&E would not meet the
10 CFR 50.49 implementation deadiine.

The NRC will evaluate BG&E's activities in the area of qualifi-
cation maintenance during a future inspection (50-317/84-27-05).

"%0 GlSurt YTwet Ceo b Al v T\ ke g '.g(w ‘
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Future inspection items 50-317/84-27-01 through 05 will also be
evaluated collectively to determine BG&E's overall compliance with
the requirements of 10 CFR 50.49 (50-317/84-27-06).

B. SER/TER Commitments

The NRC inspectors evaluated the implementation of EQ corrective action
commitments made as a result of the SER/TER identified deficiencies.
The evaluations were based on the premise that all corrective action
commitments had been completed as indicated in BG&E letter to H. R.
Denton, NRR, dated May 14, 1984. This letter stated that environmental
qualification of safety-related equipment was essentially complete.
Based on the evaluations conducted, the NRC inspectors were unable to
determine that SER/TER deficiencies had been adequately resolved.

Reasons supporting the above finding include:

(1) Determination by inspectors that 14 of 16 qualification files
were not auditable (see discussions of paragraph 4.A.(1)(a)).

(2) The existence of conflicting and confusing data in the qualifi-
cation files. The Dragon solenoid valve file, TER item 95, was
particularly confusing in the fact that one document in the
file indicated the valve was not qualified while another document
indicated it was, if heat shrink sleeves had been installed on
valve wiring. The Dragon file also had conflicting data as to
what solenoid valve types and configurations were actually
installed in the plant. (See paragraph 4.D. for detailed discus-
sions on Dragon valves and other TER item files reviewed.)

(3) The lack of insulation material data in the qualification file
for Allis Chalmers motor, TER item 47. This data is needed so
that irradiation effects on motor insulation materials can be
evaluated to establish qualification. Enclosure 2 to the BG&E
letter of May 14, 1984 stated that the motor was qualified and
documentation was available. BGAE stated during the inspection
that the required data from Allis Chalmers had not been received,
but BG&E considered the motor "qualifiable" due to experience
with other qualified motors. (See paragraph 4.0 (9) for detailed
discussion on this motor.)

(4) The inspectors' identification of System Component Evaluation
Worksheets (SCEW) discrepancies such as operating time require-
ments being identified as nine hours when it should have been
17 days and qualification operating time requirements being
identified as "Not Applicable" when it should have been at
least 17 days. (See paragraph 4.0. for specific identification
of instances of these discrepancies.)

(5) The inspectors' identification of five technical issues which
were not addressed in the documentation establishing the qualified
life of TER item 42, Amphenol electrical penetration assemblies
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(EPAs). Enclosure 2 of BG&E letter of May 14, 1984, stated that
the qualified life had been established. (See paragraph 4.0.(7)
for detailed discussion of this TER item.)

The above items led the NRC inspectors to the conclusion that BG&E had
not performed adequate reviews and aralysis to assure correction of
SER/TER deficiencies and/or had not adequately documented the reviews
and analysis in a manner readily auditable and acceptable to the NRC.
Until adequate analysis and/or documentation is performed by BG&E the
NRC is unable to determine if SER/TER commitments have been completed.

BG&E's implementation of SER/TER commitments will be evaluated during
a future inspection (50-317/84-27-07).

Plant Physical Inspection

As part of this EQ inspection, the NRC inspectors conducted an inspec~
ticn on October 18, 1984, at the CCNPP, Unit 1 site at Lusby, Maryland.
Of 16 components that were reviewed by the inspectors at the corporate
offices in Baltimore, Maryland, TER items 10, 19, 43, 47, and 95 were
selected for inspection verification. The five items, which were all
outside of containment were inspected for: (1) manufacturer and model
number; (2) location, interfaces, and mountin? configuration; (3)
condition of installed item; (4) environmental conditions of location;
and (5) physical separation. The information gathered during the plant
inspection was compared to documentation reviewed at the corporate
offices to verify the accuracy of the documentation. The following
equipment items were inspected:

(1) Main steam isolation valve (MSIV) pilot solenoid valves (I15v4042-
46) located in piping area (A224), TER Item 10, Republic/Teledyne.

(2) Feedwater isolation valve (2MOV4517) located in the main steam
piping penetration room (A315), TER Item 19, Limitorque.

(3) Low pressure safety injection (LPSI) pump motors (1MA104)
located in the emergency core cooling system (ECCS) pump
room (A119), TER Item 43, General Electric.

(4) Containment spray pump motors (1MAL07 and 1IMA407) located in
the ECCS pump room (A119), TER Item 47, Allis Chalmers.

(5) Hydrogen analyzer solenoid valves (15V6507A thru G) located
in the west penetration room (A221), TER Item 95, Oragon.

The model number on item (2) above could not be verified because of

/Wnd nameplate location. The type and
mo numbers could not be verified for item (5) without scaffolding,

/ therefore these items were not verified. No deficiencies were
identified by the inspectors during the plant tour.
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Detailed Review of Documentation File

The NRC inspection team examined BG&E's qualification documentation
files for the items discussed in the following paragraphs to verify
the adequacy and accuracy of the files in establishing the qualified
status of electrical equipment within the scope of 10 CFR 50.49.

(1) The inspector's review and examination of qualification file
SVOO13 for the Republic/Teledyne MSIV pilot solenoid valves,
TER item 10, determined the file did not contain sufficient
documents to determine the adequacy of the qualification.
Enclosure 2 to the May 14, 1984, BG&E letter had stated that
the valve was qualified and documentation was available. The
inspector's review of the SCEW sheets for these valves
indicated that the required operating time, the qualified
operating time, the qualified relative humidity, and aging
parameters were all identified as "Not Applicable" (NA) or
"Not Required" (NR); however, there was no documented
evaluation supporting this position.

The inspector's review and evaluation of qualification file
MOVO1S5 for the Pratt motor operated valve (MOV), TER item 15,
identified some questions regarding the file; however, when
these questions were presented to E, BGAE determined that the
Pratt MOV was no longer in the scope of 10 CFR 50.49. Enclosure

1 to the May 14, 1984 BGAE letter indicated that the valve might
be removed from the scope of the rule; however, it was not
identified to be removed until the inspector raised questions
concerning its qualification. BG&E said the valve would be
removed from the scope of the rile because P&ID No. 60-248-E,
M-65, Revision 6, identified that the valve is in the non-safety~
related portion of the hydrogen purge system.

The inspector's review and evaluation of qualification file
MOVOO? for the Limitorque MOV, TER item 19, determined that
Limitorque report No. BO058 and Wyle Laboratories report No.
17467, Revision A, were in the file to correct SER/TER identified
deficiencies. While there was no documentation in the file

which provided traceability to what specific data in the reports
was used to satisfy SER/TER deficiencins relative to similarity,
aging degradation, and qualified 1ife of the valve, the inspector
determined that the reports were adequate to satisfy the
deficiencies.

The inspector's review and evaluation of qualification file
MOVOO1 for the Limitorque MOV, TER item 27, identified the
same concerns discussed under paragraph 4.0.(3) above.




(5)

(6)

(7

-10.

The inspector's review and evaiuation of qualification file PT0001
for Fischer and Porter pressure transmitter, TER item 38, identi-
fied questions regarding the environment to which these transmitters
could be exposed. BG&E initially responded that the environment
was not yet well defined and could be more severe than just a
radiation environment; however, after taking a further look at

the environment, BGAE verbally told the inspector that these
transmitters have now been determined to be out-of-scope of

10 CFR 50.49. The inspector took no exception to the deletion

of the transmitter from the 10 CFR 50.49 list.

The inspector reviewed qualification file PTO001 for Fischer and
Porter pressure transmitters, TER item 41, to verify that commit-
ments regarding the TER identified deficiency had been implemented.
The inspector's review determined that FCR-81-1000 had corrected
the deficiency by requiring the transmitters to be replacea with
model 763 Barton transmitters.

The inspector's review and evaluation of qualification files
EPADOL-006 for Amphenol EPAs, TER item 42, identified five
areas of concern which were not addressed in the file document-
ation. These concerns are:

(a) Calculated life of BUNA-N gaskets was 0.6 years;
however, BG&E stated that operating experience shows
BUNA=N has a much longer 1ife. No supporting data or
references were provided in the qualification rile to
Justify a qualified life beyond 0.6 years, nur were
any maintenance/surveillance requirements established
which could assure an operational life beyond 0.6 years.

(b) Surveillance of gasket materials was specified in
qualification files EPADO4- 206, however, no informa~
tion was provided concerning the frequency of
inspection or what the inspector or maintenance
personne! should look for,

(c) Similarity between the qualified EPAs and the EPAs
actually tes od was not adequately addressed in the
qualification files.

(d) Self-heating of the conductors and the effect on
aging of materials in the EPAs was not adequately
addressed in the files.

(@) Test failures were not adequately addressed in the
files,
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(8) The inspectors' review and evaluation of qualification file

(9)

MTRO0O4 for the General Electric motor, TER item 43, identified
the following discrepancies in the documentation:

(a) SCEW sheets indicated that the required operating time
was nine hours; however, Wyle report No. 17467-MTR004,
Revision A and BG&E's QEW indicated the required
operating time was 17 days. The SCEW sheets also
showed the qualified operating time as NA, which did
not meet the above requirement. The Wyle report did
show the qualified 1ife to be greater than 17 days.

(b) The above Wyle report identified that the material
most sensitive to radiation used in the subject
motors is BUNA-N, which has a radiation service
limit of 4X10® rads. The SCEW sheet identified the
qualified radiation of the motor to be 10 x 10® rads.
However, the inspector found the required radiation
level to be only 3.8 x 10% rads.

(c) The Wyle report recommended that the BUNA-N in the
motors should be replaced at an interval of 4.9
ears or less. SCEW sheet data indicated that
G&E did not agree with the 4.9 year replacement
interval and this was verbally confirmed by the
inspector; however, there was no documentation in
the file to justify a longer replacement time
interval.

The inspector's review and evaluation of qualification file
MTRO06 for Allis Chalmers motors, TER item 47, determined that
the motor had not been gualified as stated in Enclosure 2 to
the May 14, 1984 BGAE letter. The enclosure stated that the
equipment was qualified and documentation was available.

During the inspection BGAE verbally stated that they considered
the motor to be "qualifiable" based on past operating experience,
but they had not received the list of materials for the motor
that they needed to complete their qualification ovaluation for
a spacified harsh radiation environment of 3.873 x 10" rads.
Other nc .essary data, identified by the inspector as not being
in tha file included:

(a) Qualificatfon Report Review Summary
(b) Qualification Evaluation Worksheets
(c) Operability time

(d) Qualified life

(c) Necessary maintenance to preserve a qualified status
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(10) The inspector's review and evaluation of gqualification file

(11)

TBOOO1 for Marathon terminal blocks, TER item 58, identified

a number of instances where the data in the file was confusing
and/or conflicting with other data in the file. Examples of
these instances are:

(a) The SCEW sheet, dated October 15, 1984, states the
operating time required and demonstrated are NA;
whereas, Wyle report 17467-TB0001, Revision B,
dated October 18, 1982, cites a required operating
time of 17 days.

(b) Page 18 of the Wyle report quotes A. Marion, BG&E
Senior Engineer, as saying the terminal blocks carry
both power and instrumentation loads. The file
contains no documentation that identifies the actual
application of the terminal blocks.

(c) Wyle report 17467-TB0001 is an evaluation of Wyle test
report 45611-1, dated February 24, 1982, for BG&E's
applications; however, the test report was not in the
files. If BG&E is relying on this test report to
justify qualification, then it should be in the files
or BG&E should evaluate it, document the evaluation
results, and arrange to have the report available to
them for the life of the equipment.

(d) Pages 4 and 5 of QRPS cite data from Wyle test report
45603-1, but it is not clear as to how the report
is being used to support qualification.

(e) Test anomalies were identified in the file; however,
there were no BG&E evaluations of the anomalies to
see if they agreed with the test labs disposition or
what affect the anomalies had on BG&E's actual equip-
ment application.

The inspector also reviewed an internal BGAE letter, dated
October 3, 1984, that states an FCR is being prepared to
replace terminal blocks in instrumentation circuits by
qualified splices. (See discussion in paragraph 4.F.(11)
on IE Information Notice (IN) 84-47).

The inspector's review and evaluation of qualification file
CBLO14 for Cerro "FREP/FR" Neoprene cable, TER item 83,
fdentified six areas of concern. These concerns are:
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(a) Similarity between the installed cable and the tested
cable was not adequately addressed in the file.

(b) Acceptance criteria for cable installed in CCNPP were
not given.

(c) Qualified life of cable was not adequately addressed.

(d) Effect of accident environment on (aged) cable near
end of its qualified 1ife was not addressed. Radiation
aging and LOCA simulation was done on a new cable, not
a cable near the end of its qualified life. No
justification or analysis for this was provided in the
file.

(e) Qualification was based on a test report identified in
the referenced inspection reports of IE IN 84-44 as not
having supporting test data to allow the report to be
audited.

(f) The file was not auditable to the extent that constant
assistance from the BG&E engineer that had prepared
the package was required to evaluate the package. In
some instances of question, the engineer had good
verbal justification in support of cable gqualification;
however, he had not documented the justification in
the file.

(12) The inspector's review and evaluation of qualification file
CBLO15 for BIW coaxial cable, TER item 85, identified three
questio -+ concerning the file itself and one technical
issue. Jhen the inspector discussed these items with BG&E,
they wert back and reviewed other documentation they had and
determined that this BIW cable was not used in a 10 CFR 50.49
application and therefore qualification was not necessary.

BG&E was then asked to check their other coaxial cables to
determine what cable was used in 10 CFR 50.49 applications in
CCNPP, Unit 1. After a review of data, BGA&E also deleted
Raychem coaxial cables identified under TER items 77 and 78
from the scope of 10 CFR 50.49 requirements. At the same time
BG&E identified Rockbestos coaxial cable, qualification file
CBLO31, and Brand-Rex coaxial cable, qualification file CBLO29,
as being used in CCNPP, Unit 1, for applications within the
scope of 10 CFR 50.49. The inspector's check of BG&E's 10 CFR
50.49 list identified the Brand-Rex cable as being on the list;
however, Rockbestos cable was not on the 1ist. BG&E attributed
this fact to the delay time, previously discussed, for FCRs. The
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reaview of the Rockbestos coaxial cable qualification file is
discussed in paragraph 4.0.(16) below. The Brand-Rex cable
file was not reviewed by the inspector.

The inspector's review and evaluation of qualification file
SV0002 for Dragon solenoid valve, TER item 95, determined that
the file was not auditable. Discussions with BG&E personnel
clarified, to some degree, the qualification status and the

in plant configuration of the valve, which supposedly had been
replaced in April 1982 with a qualified Valcer model V526-5295
per a justification for continued operation (JCO) dated
February 26, 1982. The plant site inspection on October 18,
1984 verified that the Dragon valves were still in place in the
west piping penetration room. Examples of items in the file
which led to the determination that the file was not auditable
are:

(a) The file contained no QRRS or QEW.

(b) The file contained specifications, drawings and manu-
facturers certificate of compliance, but no qualification
reports or analysis.

(c) A FCR in the file stated that the Dragon valves were
not qualified for their intended use and that oper-
ability of these valves could not be established to
provide post-accident hydrogen sampling capability. This
FCR had not been closed out (i.e., no verification
that the valves had been replaced).

(d) Notation on a current SCEW sheet indicated that
the Dragon valves had been replaced.

(e) Records in the file indicated that environmentally
qualified Raychem heat shrink sleeves were applied
to the valve teflon leads as stated in the referenced
JCO. BG&E now considers these valves qualified based
on the application of the sleeves. BG&E says the
sleeves will assure continued valve operability in
the event the teflon leads hecome degraded as a
result of a high radiation post-LOCA environment.

(f) The file contained no documentation attesting to the
qualified states of these valves nor did the file
contain evaluations of the sleeves for the service
environment or reference any qualification reports
for these sleeves.

BG&E verbally said that they do plan to go ahead and replace the
Dragon valves with the Valcor valves due to spare parts unavaila-
bility. This will be done during the next refueling outage.
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(14) The inspector's review and evaluation of qualification file SV026

(15)

for Target Rock (TR) solenoid valves identified the following
areas of concern which BG&E should address in their qualifi-
cation file.

(a) There was no documentation in the file to show that the
licensee had assessed the operability requirements of
the installed valves.

(b) One test anomaly was documented in TR test report No.
2375, Revision A, dated September 26, 1979; however,
BG&E provided no analysis in the file to address the
anomaly. The anomaly was described as intermittent
operation of one set of contacts on the valve's relay.

(c) The above TR report also indicated that all valve
internal electrical components have exhibited evidence
of wetness and some corrosion evident on the lead
junction parts. (The valve was disassemblied and
inspected.) The wetness and corrosion was attributed
to the failure of the cement sealing compound used to
seal the test instrumentation wires at the conduit
connection. The sealing compound had shrivelled and
pulled away during test and allowed borated water to
enter the inside of the valve enclosure. BG&E proposed
that watertight electrical sealing compound be used
at the conduit entrance for TR valves installed at
CCNPP, and FCR-81-1001 was issued. There is no
indication in the EQ file as to what type of water-
tight sealing compounc was installed and there is no
EQ documentation in the file to support qualification
of the compound.

(d) There was no evidence that the licensee had actually
done a walkdown of installed equipment to ensure
that all TR valves are installed in accordance with
the tested valves' configuration and interfaces.

The inspector's review and evaluation of qualification file
SV0014 for ASCO solenoid valves model NP3316A75E identified
a number of instances where the data in the file was either
conflicting and/or confusing to the point that it was not
clear to the inspector as to what was the basis of
qualification. Examples of the conflicting and confusing
data are:

(a) Wyle report 17467-SV0014, dated July 29, 1984,
evaluated the qualification of valve model
NP8316A75E; however, the final walkdown
verified the model number as NP8316A75V.
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(b) ASCO test report AQR-67368, Revision 0, dated March 2,
1982, (this report is the one evaluated in the Wyle
report) states that the NP8316A75V valve is only
qualified vo the levels identified in previous ASCO
report AQS-21678/TR, Revision A, dated July 1979,
only for those applications where valves are not
required to shift position following exposure to
gamma radiation doses in excess of 20 megarads.
However, SCEW sheet data for the NP8316A75V valve
references the March 2, 1982, report and says the
valve is qualified to 448°F and 182 megarads, values
consistent with the March report and not the earlier
July report.

(c) The file also contained Wyle report 17467-5V0028 and
referenced qualification file SV0028; however, it was
~ot evident from reviewing the SV0014 file how the
o.her data supported qualification of the NP8316A75V
moae! valve. The SV0028 qualification file applies
tc ASCO model NP8320A185V valves.

(d) The file did not clearly document what component
replacement intervals were required for the valve.

(16) The inspector's review and evaluation of qualification file
CBLO31 for Rockbestos coaxial cable determined that qualifi-
cation for the cable was based on Rockbestos report #2806
which was one of the reports discussed in the inspection
reports referenced in IE IN 84-44. The inspector did evaluate
an internal BG&E letter from S. Parr, dated August 30, 1984,
concerning the IN; however, sufficient justification to support
qualification of the cable, in view of the IN, was not provided.
BG&E personnel verbally told the inspector that they were still
looking into the matter and they might be able to qualify the
cable based on data from the system qualification test for the
high range radiation monitoring system (HRRMS). The cable's
only 10 CFR 50.49 application at CCNPP is in the HRRMS, which
was qualified as a system, including cable.

Based on the above findings, the NRC inspection team determined
that the qualification documentation files reviewed were either
not auditable or were not adequate and/or accurate enough to
establish the qualified status of electrical equipment within
the scope of 10 CFR 50.489.

The NRC will review BG&E's qualification documentation files
again during a future inspection to determine the files adequacy
and accuracy in establishing the qualified status of electrical
equipment within the scope of 10 CFR 50.49 (50-317/84-27-08).




Use of JCOs

During the course of the inspection questions rose concerning the use
of JCOs and/or evaluations which justify useage of unqualified

10 CFR 50.49 equipment during plant operation. Instances when

these questions came up were:

1. Discussions concerning BG&E's planned actions to replace
Marthon terminal blocks with Raychem qualified splices
in instrumentation circuits based on evaluations conducted
as a result of IE IN 84-47.

Discussions concerning the fact that limit switches were now
going to be included in BG&E's EQ program. This decision
was made by BG&E's "Q" committee this past summer.

Discussions concerning the qualification of Dragon valves
as being presently used in the plant today.

Discussions with BG&E focused on whether or not a JCO is required
once BG&E makes a determination that some equipment is not qualified
or was not within the scope of 10 CFR 50.49, but now is determined
to be within the scope. In other words, what documentat.on is
required during the time period installed equipment is identified

as needing to be replaced or qualified so that BG&E can continue
operation of CCNPP until the installed plant equipment is determined
to be fully qualified.

Based on discussions during the inspection and NRR-EQB's representative
on the inspection team with a NRC legal representative, the following
position was established. Once the licensee makes a determination
that some action needs to be taken to quality a piece of equipment
installed in a plant, then he needs to evaluate whether or not he
should submit a JCO. If he decides that a JCO is not needed then he
should, as a minimum, maintain documentation and evaluations which
describe why a JCO is not needed and why there is no significant
safety hazard in the continued operation of the plant. In addition
to the above, it is recommended that the documentation include an
updated status concerning the actions being taken to bring the
installea equipment to a qualified state. Any evaluations and/or
documentation regarding the above should be available for review by
the NRC.

Information Notice

The NRC inspector reviewed and evaluated BG&E's activities relative

to the review of EQ related IE INs/Bulletins. The inspector's review
and evaluation included examination of BG&E's records relative to

12 INs and one Bulletin. The inspector's evaluation determined that
while procedure CCI-139C requires a plant operating experience assessing
committee (POEAC) to review INs, gives the committee chairman the
ability to assign required reviews to individual or groups, and

requires the committee to review the results, there were no procedural
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requirements for the individual reviewer or group to provide review
results to the committee. The inspector identified several IN items
(see paragraphs 4.F.(2), (7), and (8) for details), which the committee
had assigned to individuals and groups for review and where the review
results were never provided to the committee ior their evaluation.

The NRC inspector recommended to BG&E thal iney evaluate their system
to determine if a closed-loop procedure needs to be established to
assure adequate review and evaluation of INs.

(1) 1IN 81-20: Test Failures of Electrical Penetration Assemblies:

The inspector reviewed records that indicated the POEAC had
reviewed the content of this IN in its meeting, no. 82-05, and
had determined that CCNPP EPAs did not use silicor RTV.

(2) IN 82-03: Environmental Tests of Electrical Terminal Blocks:

The inspector reviewed records which indicated the POEAC had
met and reviewed the IN. The review resulted in action item
82-047 as identified in the minutes to meeting no. 84-13.
There was no documentation to indicate how this action item
was resolved. BG&E verbally told the inspector that procedure
E-406 covers the cleanliness requirements for all equipment at
CCNPP and that CCNPP maintenance personnel are bound by the
requirements of the procedure.

(3) Bulletin 82-04: Deficiencies in Primary Containment EPAs:

The inspector reviewed records that indicated CCNPP has

Bunker Ramo EPAs utilizing hard epoxy modules and that

they have replaced a number of EPAs (Model 2E Amphenol Sam)
with Conax EPAs on FCR 82-148. The inspector also identified
that CCNPP has other Bunk Ramo EPAs (Models 2A, 2B, 2C, 2D, 3A,
and 3D) but they are not the hard epoxy design.

(4) IN 82-11: Potential Inaccuracies in Wide Range Pressure
Instruments Used in Westinghouse Designed Plants:

The inspector reviewed records that indicated POEAC had
reviewed this IN and have determined that the identified
problem is being addressed by their Nuclear Fuel Management
and EQ sections along with ITT Barton instrument uncertainties
in compliance with Bulletin 79-01B.

(5) IN 82-52: Equipment Environmental Qualification Testing
Experience:

The inspector reviewed records which indicated the POEAC had
reviewed the notice and had identified no problems requiring
BG&E action. This finding is documented in the minutes of
meeting no. 83-02.
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IN 83-40: Need to Environmentally Qualify Epoxy Grouts and
Sealers:

The inspector reviewed records to indicate that the POEAC had
reviewed this notice. Minutes of meeting no. 83-13 documented
that the IN was sent to the Principal Engineer, Plant Engineering
Nuclear, for information. This issue was assigned to the
mechanical representative for further research. BG&E provided
documentation (attachement 13 to minutes of POEAC meeting no.
84-07), to show that final disposition had been taken to close
out this action item, 83-13-5d.

IN 83-45: EQ Test GE "CK-2940" Switch:

The inspector reviewed records that indicated the POEAC had
reviewed this IN and had forwarded it to the Supervisor, Test
Equipment for information. This was documented in the minutes
of meeting no. 83-14. BG&E had no documentation to indicate
what the final disposition of this notice was.

IN 83-72: EQ Testing Experience:

The inspector reviewed records that indicated the POEAC had
reviewed this notice and referred it to the engineer in charge
of the EQ program. The inspector found no records to show how
each item of concern identified in the IN was dispositioned
except for ITT Barton transmitters and Limitorque valves. The
inspector examined documentation that indicated a plant walk-
down was performed to examine all internal components of the
Limitorque valves. This walkdown identified a number of parts
with undetermined status; however, all were corrected or
replaced on FCR-83-1014. The inspector also reviewed data that
documented the fact that BG&E had performed the recommended
retrofit of Barton transmitters; however, there was no documen-
tation to show how BG&E dispositioned the problems with the zero-
base and suppressed-zero model transmitters.

IN 84-23: Results of NRC-Sponsored Tests on ASCO Solenoid
Valves:

The inspector reviewed documentation that indicated CCNPP has

two ASCO solenoid valves, model NP-8316 and the POEAC had reviewed
the notice. The POAEC review was documented in minutes of meeting
no. 84-09. The inspector reviewed a letter dated May 31, 1984,

to show how the notice was dispositioned; however, this review
determined that the licensee's evaluation did not adequately
addre-s the staff's concern as was stated in the IN.
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(10) IN 84-44: EQ Testing of Rockbestos Cable:

The inspector reviewed documentation that the POEAC had reviewed
the notice and minutes of meeting no. 84-17 documented that no
further action was considered necessary. The inspector also
reviewed a QA surveillance audit at the Rockbestos facility in
New Haven, Connecticut, on August 2, 1984. No other records
were found to describe what type of action the licensee will
take to qualify the Rockbestos/Cerro cables installed at CCNPP,
Unit 1 in order to meet the 10 CFR 50.49 deadline. (See
discussion in paragraph 4.0.(11) and (16).)

(11) IN 84-47: EQ Tests of Electrical Terminal Blocks:

The inspector reviewed data that indicated the licensee had
reviewed the IN. The action taken by the licensee concerning
this IN is to change all instrumentation circuit terminal

blocks to qualified splices. These changes will be performed

on all instrumentation circuits that have the potential of being
exposed to loss-of-coclant accidents and main-steam-1ine breaks.

(12) IN 84-57: Moisture Intrusion in Safety-related Electrical
Equipment:

The inspector reviewed documentation that indicated the licensee
had reviewed this notice. The inspector's review determined that
the licensee feels the concerns raised by the IN have been
adequately addressed in the actions performed under FCR-81-1001
and the activities required to be performed by procedure E-406.

(13) IN 84-68: Improperly Rated Field Wiring to Solenoid Valves:

The inspector reviewed records that indicated the licensee had
reviewed this notice. The inspector determined that CCNPP has
both Valcor and Target Rock solenoid valves. The inspector
evaluated the heat rise analysis performed to demonstrate that

the field wires to these solenoids are adequate for their

required functions and determined that the ambient temperature

for the post-accident environment had not been incorporated in

the analysis. The inspector discussed this condition with the
BG&E engineer who had performed the valve analysis and recommended
that BG&E include the above condition in their analysis.
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Attachment 4

a Calvert Cliffs Unit 1 EQ Inspection Report Format

The following report format should be used, as 5bpropriate, to document inspector's
activities during the Calvert Cliffs inspection.

Describe scope of evaluation
ldentify areas evaluated

ldentify equipment involved

ldentify system equipment is part of
Identify plant location of equipment

Introduction:

List documents reviewed «~
List names, tities, and organizations of people

ontacted
List plan

Areas of Inspection:

State requirements

Findings:
State deviations

Describe any open items
Describe what you did
Discuss any other comments considered pertinent to the

inspection

Discussion:

Identify part of inspection module evaluated. Provide

Comments:
constructive comments on module and its usage.

Inspector's should fee] free to expand their reports beyond the areas
discussed above if they feel it is justified.
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Attachment 4

Calvert Cliffs Unit 1 EQ Inspection Report Format

The following report format should be used, as aBpropriote. to document inspector’s
activities during the Calvert Cl1iffs inspection.

Introduction: Describe scope of evaluation
ldent1fy areas evaluated
ldentify equipment involved
ldentify system equipment is part of
ldentify plant location of equipment

Areas of Inspection: ’ ocuments reviewed <

List names, titles, and organizations of peoplé::>
ntacted
List plan

g <

State requirements

Findings:
State deviations

Discussion:
Describe what you did

Discuss any other corments considered pertinent to the
inspection

Identify part of inspection module evaluated. Provide

constructive comments on module and its usage.

Describe any open items

Comments:
|

|

Inspector's should feel free to expand their reports beyond the areas
discussed adbove if they feel it is justified.




3 eeu%lz)'g'é(ﬁ:.q wtu%:z:*w%iﬂ

AU ;w ﬁ., '/ CA-J s 1E 49 /«»M‘?‘
?/‘ &./)-L.f CA //a /n.('&l /zu'ﬁ {A..J m
YD -'.A J‘Dzlm ‘»;“ "J’—ol—s'* ,(/fo«‘é“’-‘ ¥ ‘J

‘Hk“ Ef »f-/«t Horm (z— N: c-‘c'—l»«r?wts s

S JpE ot e ghra,
YL):(r.» Al W/,_Jd CL /)VO 1

Jf( /’k“ ,,j-://p /C/J"/.I\ ,y’/"f/t"‘f/ ‘

Pl T Auesag o deln 7 -4«/,#«(7‘ T
Q N .t 1 f # %+ “/(/’.\ “‘7"““' s e ’g‘ '7._ “
fl’ o r_; ., 3 :?.4,_..,', g | 'H.u K /__‘_,M._;,/‘ ,

rjﬁ 0“1 L/, 4:1:\/ Milre nbn & anepron 44« (0 ‘) ‘
MUM L/A o /IC«(.-/L//'/‘-I‘ u:.j\f
J""—‘ /z17/ Aay -“' U,f«ur ~ 7/-/ 44.;.4,,..1- /
taml |, i 'V h efiade T
"d-\- Ad-c[‘n /ft.n\ \/’444»7 f f«.w./e /P ‘
l.uu‘ut.,.\ /,.M_b‘.‘”, it I S T 4,:'/ (Z,z Z 1
{/ct.\ ‘ 044‘.: z[‘y-u T .

V
/

.13 7/]/,"/ /I.( 7414 /' Pl 't z/,. ~ 4, /
-64 - /','S / . Z"" , /L/"‘(‘Z’“v ? »-u; r/'.:’




%
%
1

,d,' 7“’”“‘ "
’l-l M’uf;‘ l,-y(;‘ " t;z :}7 qfwx’
abf A Uu:t‘m: ,-', 0CIRSOYS mne J}br[-/
wntl, . Haedits ?{4-.71 oh somepd

m-..."Fm M/u / /1/ A&i’od’)

| L% !zk v[‘v/t o M"‘um t[f‘“"",t'"{( ZJ.‘ -L‘Ma’o
M’V""'a %j—wn 4 »af m.”mf ‘//

P — 4~ C/Wu.«/ t /v-( 47‘ T
oI T gl LG A

o
e J&. L Mu NRE fbrntnr
At Lesyicl atoll (RG/re 2701
| % l( .‘a,( .jw.»:(f /7—4\7‘ wuﬂtn Aﬁv ﬂf
1< m-a | - )dt .A’»? st @ 4..1/«47—. v
W% A

/W\ﬂdb dﬁL f
J‘Wé»-u
%Jiwhu 54,4 J ,‘-ﬂ%q 7l «th "
¢
& ¢ ele, ’ O ot m-n[t /:»(4 “ /,-7.:

ma%“ﬁ. e, ”,.,,(, o ol b7
M‘/rff‘,um‘

lu, { ¢ /4‘./ _‘f‘aab‘)ﬁ : §

Kl‘uf/ M,,-L/ /‘C rk j“\-o(/ a/&on- L .4,« AI..

W-Lft'/ ' ,/ A e / Ay 14L é¢ -('(ov.us
[ /
i ‘



=

2 Mé!i..,..m“%,. Ut e “aeodetll chacn .
%u at  GunssT A Hida,, ue.z
f{rf(Q Mc A l .—Lt"?
m.au ’hm t\‘o(#h’; O&z

‘ A(‘
3% ‘]' /s'l’uh:\“" L—*‘h— lﬁf‘“ 10171

5 et cops OM Mm e Z; Lrpatin,
4M/J-&¢A1-¢ M ot A 596 L ¥
il 4 .A,l‘«)/ TR pwrl .;és Ay
44.1' '/ d('( ol A -‘/ A L té
V 4‘ /‘fotw‘t Vit rent 74 /-14? an, (GNP F/

.n.rbmt/

Z



5 1.1 1

M

S —————

3‘6 f&d' Asptofot PaiTone e Rbgp
Q@ w c«i[/ A .4.4% 740&&.( ccr-2ll
s s B A o ..4-&.0/

HrureCln’ vt Siiee B/ // amfﬂwt
4»/‘.."&44—4-(* tle s 7.. /o-dv-‘(v (‘/w ﬁz-/

. /
77y, 50.4.-!: T, : R ¥

- ,
4 " / e L
' . . y 1 .
Lraeis, pu ] @V Wil it ¢
L : / ' - / . ‘
- / . .
.'o.. ?“ .p" .’l .'.l"' e “‘ y = ' e X"

| /.9‘ .(I?-’o"‘.‘.";,' ;. -/
/éﬂh.&( Sk f-"-‘:—«n ' o ;,4.4--( ”

7/

L OMS aded ks A Apund
"J( J".v-!- ‘...'.~ rF A 3 .“ - LEET
7;"' fes, oo, " 0 : (/ " s /e (/4.7

4

. wd J
|" o s 7 ' & M"’ ,""w ’ - AR

.v.‘Q'c\.\ '.. ¢ o o!- " ; o . '
,// . 4, ‘ e

Ly . v/ v r - — by . i
A;lﬂlql 2‘. " '.' ! 2 P L
' / o7 ; -.a
d. i A ¢ : / o - o e
'J,’ - ! .
t. . "DQ ( ‘ e / . )’ .O,
f "‘. vt ( ’ \ - g . ’



g

l;o' lz 7} 1("4-[:"0& l‘a.'/ aa-t\‘( it 1. L/ ’l/ (
Mln 7)“(’-‘1' /f‘-'(‘ w.t;.(_ o K
Lt cL‘u .Ju?qu 2018y et/ <
M(b,a ,’- V i ,‘gtLZJ ‘0 ’Lya{/
[ (PP T f/\« I '60.4/ Cro /. h, .’2/ -,-
o ere sy e e o) T
-

J c re ¥ )
4‘ \J 4 Y ' . ’.f.ﬁo. st P N @ o i/ : O,
. - : !
4‘.‘ v ”’0.'.'.‘ b' b» r Lo g oy ." ..: :
r
\"///‘ . - 7 a -
v L LA .’~l /l"(' A /,.b.‘. .‘“ l’ !
”~ / '
h\v’?lt.lt. ’, & ( i
/

/ | - . e . ’
.. 1 4. ‘ ./ o bieinen Gttid Ll okl g0 -

|
n !
“"' ""’ 4 "’ d’ A
b‘”p—w %ﬂl .A".‘d A~ 1/ - ¥ ”11/ .;-. g~ / -71 !
y’u»&d«,'t. 7}“ u~~ /ﬂ/““ ‘(9,.0’) //4 s |
&’W-)j‘_.( ' f'l. /J'u !0 -/ z:l/ ‘Ja" .‘. )
dr My 7ot / T . ‘\/o
Al , “iw

wl puot, W LA




%

%Wﬂ L, A A ((flt‘»‘/d& .

ﬂl—w‘q vka«s.t 4 4-1 4 1m /Aj -~ %fcé/‘( 11&(4’ -

& MM ﬂf ?MK/‘(/ AJI./.’(-’.— )?7

f/v( : ,{( A2 ol 4 » ,,_.(/40- T IA-
it ”a;& ke w,df cmV
Wok. L Tl

.-'?MY—'-.AM' P »‘qu
oot 7

"7«*7*—% fmru+~/¢u‘t~/

77’01 th 4.,1..{-;/

w(fdbw { o-iolvf/"v)
»Lt/.‘&t !
/ I/I( Mf” A((An't» wzu.

t/ Mfla—
1::“‘“%«..,.,/ i 4?7



) Gusrnd Qb 1L *

8 11%

Gm —{A‘obafn /’£7< J.»éu‘tm../ ,s.-.f //
J\ JJ . ohng /u 44..“.1./ ﬁ:j s A.ia«-.
/AJ-«- /7»17‘ k’frx ‘v\v/véc/ »s-/ ﬁb/ G O-wc'u/*-./
o P, S.I Wf:? 47« Z*A/ e Jv.ue-r.t La.
( ’«4 ».x /1:.4»,( as..‘/ 7)1:..,'tvu.-¢_¢ o ;&‘4{

/ / ,
('.a"'“u{n-‘—& ‘(rpt,l. zt" "‘)l X ’./(d, 7’"’ /'/'/‘ ‘- :

7/ H (PR /..,',.'f‘/ ,,u/,_..f Ce/e dint ) . /
L . o - R Y A

o v, AL ) /‘ . L .'/ ..,"{I.J...I ./. ,’/ /:(( M/( P /

¢..J§l;(‘l/| " 7//7‘ el .,o v’ ” /J‘f‘\'(/ Cln....,- 4 -

/ v - / /
ar ('f O SRR R 4 y «..L i »Q/ / I
: ~ -
4” J"ou " " e o' s .’ . “ : i/ v' a:{-v/‘ ’J "" l”\‘
J /( e / i /4 v 7 e .
Yo Lo, | W e, p"vo /:;-.\-'. A1 /4t - 'm"t'u:" & T
' (J / o /s : J @ 4 (‘ ‘ / &
Lds'Vea v ’ v svtele o2y
* "
\ /
- / , T o
Fon etk iom ‘t. ..’h ”t— R’ B %0 ot ’
) é . / 9“"’ ) .. d "
‘/‘.‘ e ~ . //(‘. I -4.‘ //I-(.'c'. k’wg

.;z f‘ } / —

L ’ /
P P ../,4.44-'-« o ArT p—y KZ W-/ AtLYe . A
/ / ‘

’\ /' 1 ' . - 0/ . 1 ’
”‘* 4 . e ol L ! Nf\‘l i (v ".'\tc. . el .C"O‘-’M’ ol Co '.,
4 v g ’ S T ™ =
tve Lo’y » | 7/ﬂu Au//._«:.«.- Al g - /%M- o
. ) e p - / l/ 5 .
,-JI-/,,,-\'/_ £yt .L/.,,‘,,._f'_/,lf.‘w.‘ oy MM*,O
' ; u,l 4 ! .Iv . /—' s "
der S A Ay A M, ke el %
/ ’ / §
:‘ e ¥ - ' Pt M ' te v . ’
. o4 - ,r'.




eli’P ..':/ /J/: "d I " | |
4
ZE ////‘ ‘ / .-.

JA, //—};n A‘,’ Ww M
(ﬂ’3/7/ §4-27- €2 ? | d—c’*/ 7



NEC W dzauw Ni‘h; . (5‘0’3/7/!4'37»63)
4 o /Qsta &wgu-(t,:. %til

S0 & hd il 54 t: e
Wf“ 7 SQMPA P o AL
18, A8/ ‘/z:d Cebred 644 Am/‘w Una Z,.7
ad" ba‘da/ 77'4»?[4*'/ ? /f!/?f'n‘»: ,Zf

AL ./U-zm /V&fm Zfr\ ZV»\
a//z‘ é"wo r,/ e /,“,,ﬂ:—wv »ML/I‘

e Apivd S PO
;,:mt; §ig ‘”‘7“‘” Gj‘ A %47
--g;h%a wd Bl d A
> =it é::(é. mia 5?,

- = ndte ,/o\-
— = Gurant/ &N/.::"b/ . b"'—'

- - P /aAL. :
Pr« P, Vg

FEJL&ﬁ?zﬂ* 1 AAM«/Z—/Z -44\(

—

Q/ oo




@,

CalloC (o4 | BQ Tngoetron
S WW%%

/c/go/W
A) Scane
To swvaluate He guviowatal_ ot ion
(,36 LPST Pump #1 £ 412 wofors .
FMVk—(AM/ ;/tﬂ—-v# 4’3
w@m Ne. MMR.o0 ¢
. Gretral Glecice

Conponand=No. |MA0h, |MAdod
Locatun, : AeRrtth €CCS Pump Rooms ANIE £A1D,

M o Lolismie i s Licenetes
e S A :
Jscen) sleel pages 3¢ awl 3 Lalah te) 15/
Y) ualifcation Dotanehon ok sholsfor M7 0L
bGa Apsl, 1508
3) buslifcation Gluation wok sheel Aolad #/13/P ™
9 Uy/b laborralzsac ﬁpo/r: Ko, 'T#€]-MrR oL Kev, A
WW 1, 1788

5 cg By éﬂ Saeaf«adu» Jor LPSY Feswps,
Coec N 087 UlE wos Pew. 3> Aalod (/16]7,




—

&)

Fe /IJ

J/e, gpé(,uwg Apertbaneito 1ol @&/AL e o vl
ﬁ_& *éo(/é‘fwécﬂ /C&Cﬂﬂvft‘/é/wv '

’) @*‘V‘d ‘;zL
Scew ~heotts fagce 3¢ ad 3 Condicald Tlas
‘Zﬁ/ﬂ? cnld. /MA?; Ui tere 7 Aowre.
Wigler MQ/W,,J Ly Ficoisees gualificat
W&m torke Slgk A caCH e /iz?w%
ofus’iat % Line o 17 dage SCeed hoc?™
o 24 od 30" Aowed Thatl tie Maﬁ
ﬁd Viits ioi /‘//9" el o il
el Ths /cﬁ?ou./.»(.lx!—a/t,. // .

"/‘u‘«/ ,,a/uz/j« <7 (///uw;f_"&.vu/ —c=t)
Ak nalV’2nd- c}'” //J/W/ st s s o
;é/?// v The /«g’«o Ercnnlybto 01»'—9;&'{—00)

&l tls Le verotionsp Boe.t oo &,
Hac /7Z; i f =

2) Kadaton

Wy 1/ER feps L Wd Ut 2l tmmt™
WC‘W hFovial ceid S Zhe /W
o Erva-N tlcle Las o pabealios pliveel
Lok oz #5108 pad. e Scbe) slarl sl ed
el Lo W&MWM of toX/0 PPV




(D

"/,e) /&gtu.ae gakeals ~ CoocC < 3.«;3’/(/
2) Ly

&/q@ NER %M{’/{/m«/waéo’ vlat 74e

PIUA e A 2a THhE Pl ﬁdm/‘/ A&/i?ﬁacl_z/

al a. uﬁM@t¢7W e Leze /fﬁﬁ—c’

/Z,fCA»ﬂU-—- PV /Z/’Arw Wﬂ 7’//:44 ,7/1,4-.,

%ﬂw,, rld L Locirne il il

m’/ Ry W/ue, Jeiseried . Ot

aca-—)/ufé//, .



—

¥/
B) Seps
o el l Yo cumovnn il A(/;f{zua;A
f Leedwals. poetpleon. alee Zmz/- “W79)
F:W/kéo;/ Ao 2 #/f
Jy@'&u : Comdenodde § Fecdele.

locateer A,'/' ‘a M g/f&@v P«‘//_‘J /\ Ceoclidifeor A 2L
@wzl%m&;«, Ao Mol ooz &
s 2l flo. SBVM-2- &0

Q{AJ&%L‘(;&{A;‘W /Mf

| Sced Faet) faz !, delid Celdie. 13 1gis

) ARl (ecalaf. ool fipoft i ey fov

. M&Va&z.&&féf/w,é /4, K25

2) bme Lugbiiiolicn Goaliatiom (wak Hicel™ /s
JMoV 603 ML;«“L g, /92

C) Uhylete. Lalipraluis Graleoliom Reperdl Mo,

(767 - Mov-00e Kalat Iz b 2& 1§53
F,o'«/x,g;_ '




‘\

£

2k [&7'{{.:«(’ %,.. Zhn? o e sScre) stiesl

_The licewcrr expbocnid Tha? 1l Aola o
ZLso M;,é,(/ gl Ze Fnenl Coatrprploct
ar. aegenid , Ko gualificalin. Lilh
ot (/‘k/ Lol Aprurmin’s ad ’.fzfy/_%w(, 28
?«e& fecalao s GecepTalhy



VY et BV CRES O TR W
f Fraotlos. Ho # 15 4 &(}434«/\#“4%

pasbp i ghue [IMOVEGO2

L’af/m Mpx.foz; /,&uc% Aoow. H27E
P Jkﬁ.&, tantt

/ZMIZ Jle. T p)2tee=

T Heebindts svbivalan Tl Bl (/z»éu—ﬂ

Cirtrom il Cadlofeealerm Ll Lecacat

P 12 1o 6o - Wc‘-—c rM-E€5 Keo € fﬁme/
2a? €. palot o oo ThE “Hon- ;50/
reliledl Zoteer cfaé y S ///.TL/,, /,/4[
Ll .«g/’:: s bitee. the ,&,&, otl . A //

\
\
\
\
\
pondilbot (il Ll Kohilid foom. Ll
A 'K/ZLJ, Aw/ﬁb Lad oliralid that 2l (,o&u



b
D)

@

7o 294{«,4/ ZLe e cdhidnsi it gﬁ%{ﬂw%

///{/74« G 4[725‘/ /4/x~</ /.{Vé!ozc fdﬂ?f _,)
FAﬁ-AﬂL«/ A Lt #?__

/74/&«« GatLerrs /»‘7&4;/%%&««

/'/__QZur, Ul foctlilion Fovwm Az27

Jhest coere Piagen Srlon ool Unlots 4 Lie
faptlaced 7 Volen's dpnee LU2L-S2F( peade
plew ot Vafels [Hotziesr A wrme el
&cw Srrm Tht Mocew-co e W wﬁ,a(, o~
W/é«'(/ u;//::»% LA %—a e

e 2le Lir e et /zuxj /,&M Scee, stiede
wa,w&k/oa the Az @uw Wl dale. vs £4e
@/W A2z #m e yalueo

W ¥ 2 MM” 2/0«[_.'., Ud//»& L;&v%.—c,e/
c?wa/cg 7 7"5'75/0@%4’“?

C«u« 304
/‘7?,?24/ Ee{/(e;_) J&Zﬂ




&
E) Secope
ISIV frlal Solovod (lits
Fagbih Ao # /0

lecaleos. : :Tﬁrzf Cca Ky
/‘/’.ﬂ/wwfc eleven, = PWA../ WJ/

Vel No. 2117 CE2 03858473

&= P },(_e froed 2o /Z(,o s Ceceoner ot
L Aele.iin, The ades acy of s puatipitin)

Jle Scetw Sttt coptsc tot 2Ll TEg /Gifuu.f.J_
A &? f/«;««c_, The (f(t/.ﬂ’fl ‘ 5%44&/2{ Lot |
Tl Z'ua&f@'/ /a!{a‘:,(:»( ¥ W;/:FZ, czed THhe
a;u} eie akll AJA ,’Z}.&L Sazav.cle s

9



g
( &# .
\~

Y Z/;, ety “rvned the plact - Lot
(E S pezwnlle elioiiv The spoeton .’jﬁaﬂﬁu’ﬁ
of eeleclid QZ@ wand ovtaide The /éz .
condonn s T ool {M‘Q% 7Lat 4o %/,e P
‘///o/,&{ Ptep . Lol Ao ¢f y /A /k-o«»*ad ’ “/ it L M/:/
(AL sz@g%(/a%’fé\/ Mosrs 2 e f/-é 4
J 42 &/«(&wp«f W wsed tiers  olesived
)Ca%ewxafé/uz; Femp oTare (M7TE O ). Ts
ECLS Forvngs forvus

7) LFS/ V/ﬁ‘:«w’u‘ T lrieo ('(1‘74004) e 2l ECCcSs /M../e:

W/‘r././.
. "o, L - ' . b .
2) 1151V (ke Spliocd Laligo 1o Tl potg-tey Grli
~ / v d
4 224

e\ A ‘ AT o e 7 _—
<, Jhz 7@/@2}. otlalcn. bt (2010 WL /7) Loral
"y —_/’/4_2 ISR ﬁ/.ea,g.. fﬁ:?wj ArTru..
\ v

; //;, &A,L/;W et (/{(/5,2 24 ool 5/\/ S omral=
o Thi Uihgh Flethoihoom /oo

oo Low ¢ J/m-c/’tﬁe Voodel vanbitn, codd wlt Lo
v,u%zd Lesavee c?& 14'&64% 0% ,&f&uﬁ—(/ :

Tosr Min, & abore Tl by ad frocel A7

Cormod Coctd wok Ll o ford 10l 4T 50l A5



r’\
(&
74% P M}uo«q&/y q//'/’-f)fz,waﬂf/ gt /[[f" |

V7 ﬂ&%,u;/h&,é wibrne cheldud oo e



t

Ttem Ginlne iguipaen?

10 motie s

.
eeraiid

Velve
=
[ 0w Ny
— Sérated
e

2. W82 Aeter
Serares

ve)ve

2 OANE meter
Operqtec

Valee

22 ANERZ Perwr
Jsetgtel
-'3““

23 Aanbtl Mt
Operared

veive

0 Wit Mo
Goercted
\eive

25 AVK2 merer
Operered
Valve

ity

Sa0.0at Ciniant oty
PP P L UANE N
Quziafuen Lide ar Bgpigrimont ritele

€37.9mert & om; ATy
ARG SugreLatie

NoBiif.es Lite o Repldtimant L helyle

Lquipment Limiinr .ty
Agity legradariae
Qiolifiee Live 9° meplolinen’ . ohedule

@ealificarien beremei 1gr. o
A ing Degredatien
Guolifieo Lite o7 Replacemernt uctednle

Equignent Suadles ity
Ag.g Jegreintiee

Galatien Lute o Regigtemint ULrteduli

Lavipment Suimilsraty
AC.ig Jegredit v
Gealifaes Lite o7 Fepiic went Lthedule

Equagment LimilStuty

wae Yaen 4

QQ-" M 9L Y
sl ilies Lote o Baglscoment LiMidule

Ecvipment Siaciarity
R§1ng Degresatus
el 0 Lare o seplacement xhedwit

L Y
"S"" &
Lamolorty aamd e

L3000 eviaunted
Ruatat 2) Life esranl 2ed
Beear *5 Camprtt stminigl

Qin-torpty e3ryhlned
NGuty £S.VatE0
soadit 68 dafe estedas WS

Bgler %9 tecpeler sulmttay

Somilaraty establisied.
£3i06 €0,

Guatificd Lite estndly A9 g
Sec alue Irem 9.

Kefer 18 Competer svbmittal

POEAPAAT QUGI TR0, DELERENTATION CUQILQLIE.

Ajing iveleateo,
Sealified Life @stanli e,
Retor v competer seumittal.

Similar ity established,
R3ing caalvated

qentifued hafe estiilianed,
See gise Irem iy,

Rerer to Comguter “auA.ttal

Cimidt ity establastes.
AG.LQ fesiezted.

Guilofied Life estabiianed
Sec 2lse lvem 34,

Refer to sempater saamittil

I LA ity €30

B5irg (V3lNGYED

Guniiiied Lfe estatliahid
Feec: o copputer subaittal

Siatlar ity estadlihet.
AGing esaluntes.

wvalif et lite e3tablisaid
Peter to compatir sutmit'e

17

[

8



TruEmin

“kig*3 W’Dg

Hu oL W s

Cri -

Wil -2y

WUARLMETH =TES

QU“'_TEST =SEWr T e

TiiE =40 LAY

ALl LRACY ik

ALING =40

St iEr1C s

DOC  §
COMMENT -1 =C Or ( S/722/73,4/47,7 &

COMMENT -2 =LIMIT G dUE (REST e POURTS sl AT 6R, l«bCSB,bocbs
066>

COIMENT-3 =SPEC 1253

COMMENT -4 =WYI & «r PORY (\7467-HM0OUJ02,

COIENT-S

REVISION




at oal.bed

o iad
rr A THNG
LS

VL'T

L.'.' fannL T

e bis
Qb““i’ﬂ
war LTEST
TinE
aCiunaCy
r‘q-,lhu-;

&7 . 8iiC
[vlve

0 ENT-1

COMPENT-2
SONMMENT-3
ZUIMMENT-4
COHENT -5

SEVISION

Y e
gL vy
~Gitp -
L

il il i

= &,

ngn,TQ}n;E 1790

| SRRV

=5FEC

Fwiir

=83,/3

203

rerlUnT

i

i L



>

P

s :

| 200M0w |

/ v

Y £ -\é\bﬁ,m

E\h\ Y

bt w1 >

s i

Ivlininnis

UOML In
NOLAvIT gl YO0

,”WG&\Lthm\\ \)!-.N\\ d 3 .

Soedr 0

)

P L e

notivdlelNen

LR LR

LTI T v

—JOHE =

S00W HSOUU YILEOHO'USPu0? Cinualn 16 01

-8 aNOZ uwy "W

N m..-e_ weS s "4
¥ JWdemd. e
2 LINDZ20uA0m=(9n it innddln VAe 'S
“\Wswlry t8amnuy *

P Ma0ilaly
wAzENsm NP 2278% D W) “\
t

LERPLELE L]

1€ dll IN[Oue s

' R ...M&_u\\v\\w.\g u.a\\g

(1%

S int2 solieluve

A nal
e )im i)

x)

e .- ALl Imiw

L
%)

(918
Imio dng

s ?.‘M,
1

«
sunA _L\ . / IEUEE T ok 1Y
(',
,...‘ il
SAva 0y v o 'Jl Nl it 2mtal)
’

Hildevnva

N —— S

Sin .\\d..-..c:

e et T B I AN Jeeccvcanres

9ve

.M%\ &

’

’

RStz

Y
0 9 latty TimloNdn

Gt dmdml it A DL 4T dat
ilva

Sy e

Wiy N

Wlavmi nia 9 Jgle ¥ S

~ L AL
AdeNa )y

A L TN

My ate

DL TN ¥ B0
R L DI L R

Toaew Ay,
PR LUV B |

wnt

FE R L
YR GL B L i

P e T e e e R R T L Rl b b Rl

Wlitalsmn i
i dma P

4 L1GPAGRT ST asa¥eAdTg4 20 08
miiveudgg
wliww by an® apeSy )

N lmelfBl YR INADIVD A1 SERY) gu teDedw Agvman®
Koo d mideud REsYINN Seel 1Y inizle)

S LA N e D0

ot

Tininaton
fTontasem

Twm S n



| T

apan 2

ETA] R N

i9uaiae |

L

.

‘e
=l
“wy o
LR LTS FIR )
Lo2e
reden e
Lol | i -
-
Y |
-
Tgue =
.

.

-

AN P

FA A QVIERIH0 a0 N
DR T

e L TN 1.

\0 \a,.ttz.‘t

.\

"t
E Mg
M T

-'l‘

-

IR L

'

HIW e,
L

S L
b ot B
e




