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Polar Crane Auxiliary Hoist Operational and Load Test y 400 office

Dear Hr, Standerfer:

On lovember 14, 1384, General Public Utilities Nuclear Corporation (GPUNC)
raquasted NRC approval of the Polar Crane Auxiliary Hoist Inspection and
Refurbishment Plan. On January 18, 1985 GPUNC also submitted the Auxiliary
Hoist Load Test Safety Evaluation Report for NRC review and approval. We
have reviewed both documents and have pripared the enclosed safety eval-
uation, The HRC staff's review focused on the following areas: refurbish-
ment methodology, including the replacemant of unlike kind parts, the
replacement of the wire rope, the refurbishment of the brakes, general
auxiliary hoist component inspections, quality assurance involvement during
the rafurbishment and load test, load test components and worker exposure,

Based on our detailed review as discussed in the enclosed Safety
Evaluation, we conclude that:

1. Pending the successful completion of the proposed Auxiliary lloist (AN)
operational test, the AH will ba functionally ready for the load test,

2. According to information provided by the licensez, all unlike kind
replacements were either recommended by the vendor, or functionally
aquivalent or functionally superior to the original component.

3. The replacemant of the wire rope was satisfactorily completed with a
lite-kind component,

4, The inspection and maintenance plans for the AH are ad2quate to ensure
its safe use,

5. The planned load test sequance, not withstanding exceptions taken to
certain ANSI standards, 1s sufficient to demonstrate the ability of
thy Y\l to 14ft 25 tons and be used throughout the TII-2 cleanup. .
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Ir, F. R, Standerfer -2-

6., Quality assurance, quality contral and procedural controls for the
auxiliary hoist's refurbishment and requalification are sufficient to
ensure the safe use of the hoist/crane and the safety of the planned
test.

7. The likelihood of a load drop is extremely small and even if 3 drop did
occur, the consequences of such an event are bounded by tha staff's
Safety Evaluation for the Rafurbishment of the Reactor Building Polar
Crane, Load Test and Recertification for Use, dated Hovember 18, 1983.

8. The estimated occupational exposure for the load test 1s significantly
l2ss than that predicted by the staff's Supplement to the Programmatic
Environmental Impact Statement dated October 1984,

9. Based on the criteria contained in 10 CFR 50,59, the AH operational and
load tests do not constitute an Unreviewad Safety Question.

Therefore, the Polar Crane Auxiliary Hoist Inspection and Refurbishment Plan
and the load test safety evaluation are acceptable as stated in our enclosed
Safety Evaluation,

Sinceraly,

Original signed by

Michael T. Masnik for

Barnard J. Snyder, Program Diractor
Three Mile Island Program Office
Office of Nuclear Reactor Regulation

Enclosure:
As stated

cc: T. F. Demitt
R. E. Rogan
S. Levin
R. L. Freemerman
J. J. Byrne
A. W, NMler
Service Distribution List
(sea attached)

OFFICED] cveresarrnssanssnsassas [ orsens —ve : ) =S 4 senes | ssssereansasannasaareene
SURNAME B ..ovvieinsansensnarens = B . o = 9

4 DATE | serervansenns 3 e B e
NRC FORM 318 (10-80) NACM 0240 OFFICIAL RECORD COPY USGPO: 1981335000




TMI-2 SERVICE LIST

Or. Themas Murley

Reglona! Adminigtrater, Reglon |
Nuclear Regulatory Commiggion
Park Avenve

Eing of Prussia, PA 19404

Joha F. Wolfe, [1q., Chatreen,
lhlmuuu:o‘.t\.l”

3408 Shepher .

Chevy Chase, M. 20013

Or. Oscar M. Paris
Agminigtrative Judge
Atomic Safety and Licensing

Board Pane
U.5. mclosr Regulatory Commigston
Weshington, D.C. P03SS

Dr. Frederich W, Shon
Aministrative Mdpe
Atomic Safety and Licensing

Board Pane!
U.5. Muclesr Regulatory Commisgion
Meihington, D.C. 20%%%

Earin W, Carter

Assistant Attormey Caneral
503 [awcutive Mowse

P.0. Box 2387

Marrisburg, PA 17120

Or. Judith W, Johmsrud

[avirommental Coalition on
Tear Power

41) Orlando Ave.

State College, PA 16801

George 7. Trowdridpe, [1q.

Shaw, Pittman, Potts and
Trowtr idge

1800 M. St., W,

Waghington, D.C. 20036

Atomic Safety and Licensing Board Pame)
V.5, Muclesr Regulatory Commisaton
Washington, D.C. 20935

Atomic Safety and Licensing Appes] Panel
u.§. Ii’:!llr'll'ullllry f.&luinl
Washington, D.C. 1%

Secratar

U.3, Muclsar Regulatory Commigsion
ATTH: Chief, Mll“u! & Service Beanch
Washington, D.C. 2085

Wr. Larry Wochendoner
Bauphin County Commissioner
P.0. Box 1205

Marrisburg, PA  17108-1295

John [. Winntch, Chatrpersen,
Dauphin County Bosrd of Commizsiongry
Beuphin County Courthouse

Front and Market Streets

Marrisburg, PA 17100

Bavphin County Office of Emergency
Preparedness

Court Moute, Room 7

Front § Market Streets

Marrisburg, PA 17101

U.5. Invirommental Protection Agency
Regton 111 Office

ATTh: €15 Coordinator

Curtis Bui)ding (Sixth Floor)

6th b Walmut Streets

Philaseipate, P4 19106

Thomas M. Gerusty, Dirsctor
Bur f Radfation Protection
Departmant of [nviromments) Resources
P.0. Bor 206)

Marrisburg, PA 17120

Dan Eannedy

Office of [avirommenta) Tanning
Depsrtment of Cnvirommentsl Resources
P.0. Bos 208)

Karrigburg, PA 17120

LALLET [T T Rangger
V.5. Department of [nargy
P.0. Bor

Rigdlotown, P4 17057.031)

Bt e mte s ey
viston of Three milg Iy
444 lnl‘. "y

V.5. Department of [mergy
Wanhington, D.C. 20848 [ ]

¥ill1em Lochstet

104 Davey Laboratory
Penniylvanta State Universiny
University Park, PA 14807

Randy Myery, fditorial
The Patriot

012 mariet St
Marrisburg, PA 17108

Robert B, Borsum

Babcock & Wilgos

Buclesr Power Ganeration Riwiston
Suite 220

7910 Woodmount Ave.

Bethesds, 0. 20814 .

LT Churchnill, [f1q.
PlLcor

1315 metmut St., Seite 1632
Priladelpata, A mor

Linda W. Little

Meraitage DR,
Raleigh,mc 27612

Rarvin 1. Lewis
6504 Bradford Terrace
Philadeiphia, PA 1914

June Lew
180 valley e,
Etters,Pa 17219

J.0. Liberman, Crquire
Berlach,lsraels, Liberman
2% droa

Wew York, AT 10004

Waiter W, Cohan, Contumer Mdvecate
Bepartment of Justice

Strawberry Seusre, 14th Fleor
Marrisbury, PA 17127

[duard 0. Swarty
Board of Supervisors

ry Township
RFD #1 Gayers Church Rd,
Rigdlatown, PA 17087

Robert . Emipp, Coquire
Assistant Solicitor
Krupp and Andrgwy

P.0. Box ?

407 W, Fromt it.
Marrisburg, PA 17108

John Levin, [yauire

Pennsyluants Public Utilities Come,
P.0. Bor 3268

Marrisburg, PA 17120

Mororable Mark Cohen
$12 L[ Matn Copital Building
Warrisburg, PA 17120

B, [owin Cintngr

Lsecutive vice Prasigent

Eaneral Pubtic utitinies Bucloar Corp.
100 Interpace Partwey

Parsippany, ) 07084

A Cradle

Loncoster hew [ra

B Mest Kiag Streer
Loncaster, P& V2402



SAFETY EVALUATION BY THE OFFICE OF NUCLEAR REACTOR REGULATION
GPU NUCLEAR CORPORATION
METROPOLITAN EDISON COMPANY
PENNSYLVANIA ELECTRIC COMPANY

JERSEY CENTRAL POWER & LIGHT COMPANY
DOCKET NO. 50-320
THREE MILE TSLAND NUCLEAR STATION UNIT NO, 2
REFURBISHMENT AND TESTING OF THE REACTOR BUILDING
POLAR CRANE AUXILIARY HOIST

1.0 Refurbishment of the Auxiliary Hoist

The Reactor Building Polar Crane's Auxiliary Hoist was damaged as a
result of high temperatures experienced during the March 28, 1979
accident and subseguent environmental conditions. Pre-inspection
assumptions based on experience gained during the refurbishment of the
main hoist were that the damage would probably be concentrated in the
crane's electrical system and that most mechanical components would
only require lubrication, resurfacing or readjustment. These assump-

tions were later confirmed during auxiliary hoist inspections.

As a part of the auxiliary hoist refurbishment effort, the licensee
performed mechanical and electrical walkdowns, performed electrical
circuit and component checks, conducted a visual examination of the drum
and brake components and inspected the block and the wire rope. A

visual and non-destructive examination of the hook was also performed.

50327
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2.0

The most significant component replacements were the auxiliary hoist
self actuated (SESA) brakes and the replacement of the wire rope. The
licensee stated that the brakes and the wire rope were replaced in
their entirety with "like-kind" components. However, there were
numerous "unlike-kind" component replacements, most electrical in
nature. In response to NRC questions on these replacements, GPUNC
stated that most unlike-kind replacements were due to the unavailabil-
ity of the exact part. A1l replacements were either functionally
equivalent or conservatively affected the original component's operat-

ing characteristics (see discussion in Section 2.0).

The only component that was not refurbished was the hoist load sensing
device on the trolley. In 1ieu of this part, load weight indication
during the load test will be provided by a Dillon load cell included
as a part of the rigging. (See Table 1.0 for a list of refurbished/
inspected components.) Based on the staff's review of refurbishment
documents, we conclude that the auxiliary hoist for the reactor
building polar crane was properly refurbisheq and is capable of
performing a load test without adversely affecting public health and
safety.

Unlike-Kind Component Replacements

In an NRC letter to the licensee dated February 14, 1985, the staff
requested from GPUNC a complete 1ist of "unlike-kind" component

replacements. A portion of their response is included as Table 2.0.
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It states that; (1) A1l unlike-kind replacements, except the weight
type 1imit switch wire rope, were for electrical components. (2) The
unlike-kind replacements that were not specifically recommended or
approved by the vendor are functionally equivalent or superior.

Based on information provided by the licensee, the staff concludes that
the above referenced unlike-kind replacements are acceptable.

Load Test Components

The auxiliary hoist load test utilizes many identical components used
during the reactor building polar crane main hoist test. A1l rigging
below the missile shield riggina plate that will be used to 1ift the
pressurizer missile shield during the auxiliary hoist load test is
identical to that previously used to stage the missile shields for the
polar crane main hoist load test. As 1llustrated in Figure 1.0, rig-
ging components are composed of the 25 ton auxiliary hook, a 50 ton
capacity Dillon load cell with an accuracy of + .5% and a factor of
safety of five to ultimate; a Crosby anchor shackle with a factor of
safety of six to ultimate; a missile shield rigging plate with a factor
of safety of five to ultimate, plus an impact factor and additional
design conservation to equal a reserve margin of 25% above the design
load of 32.625 tons; four (4) 1 3/4" diameter, 6 x 37 class IWRC wire
ropes with a minimum breaking strength of 153 tons each; four (4) 1 3/4"
diameter screw pin anchor shackles each rated at 25 tons and the

pressurizer missile shield and its associated 1ifting lugs.
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It is anticipated that the missile shield will weigh approximately 32
tons and the associated rigging approximately 0.625 tons. The staff

concurs with the design characteristics of the load test components.

4.0 Load Test Standards

The load test will be performed in accordance with ANSI B30.2 with

some exceptions. Since the reactor building polar crane has

previously been successfully load tested, the staff agrees with the
licensee that a repeat of the trolley and bridging portion of that test
is not required. The emphasis during the subject test is to verify the
operability of the auxiliary hoist (no load test) and verify the load
1ifting capability (load test). The load 1ifting capability verifi-
cation primarily involves testing the braking system. The staff concurs
with the licensee's proposal to use ANSI B30.2 - 1983, paragraphs
2-2.2.2 as the basis for the 1oad test with the bridging and trolleying
maneuvers eliminated (2-2.2.2.b.2,3). As stated above, these capa-
bilities have already been confirmed during the reactor building polar

crane load test.

The staff also concurs with the 1icensee using ANSI B.30.2 - 1983,
paragraphs 2-2.4.1 and 2-2.4.2 for wire rope inspection/replacement
guidance in addition to the wire rope user's manual. Paragraphs
2-2.1.2a.4 and 2-2.3.3c.1 of ANSI B.30.2 - 1983 and paragraphs
10-1.4,2 and 10-1.4.6 of ANST B30.10 - 1982 are appropriate as
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proposed by GPUNC for hook inspections. The licensee has also com-
mitted to performing a magnetic particle inspection of the hook and

inspecting the wire rope before and after the auxiliary hoist test.

It should be noted that the subject load test will be at approximately
32.6 tons or 130.5% of the rating of the auxiliary hoist (25 tons).
ANSI B30.2 - 1983, paragraph 2-2.2.2a states that "Test loads shall
not be more than 125 percent of the rated load, unless otherwise
recommended by the manufacturer." The 1icensee has obtained the
approval from Whiting Crane Co. to use a 32.6 ton test weight which is
approximately 5.5% greater than that recommended in ANSI standards for
a one time load test (see Attachment 1). The staff concurs with the

above discussed exceptions to ANSI standards.

Quality Assurance/Quality Control

The THI-2 Recovery Quality Classification List states that the polar
crane's structure is the only Important-to-Safety (1TS) item on the
crane., The staff agrees with the licensee that none of the
refurbished auxiliary hoist components impact the polar crane's
structural capabilities. However, the load test does exercise the
crane's structure. Therefore, the test Unit Work Instruction (UWI) is
labeled 1TS. Even though refurbishment activities were labeled Not-
Important-to-Safety (NITS) for the auxiliary hoist, Quality Assurance
(QA) did witness some critical events such as the replacement of the
auxiliary hoist brakes, the non-destructive examination of the

auxiliary hoist hook, and reviewed many unlike-kind replacements. A
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Cuality Control (QC) receipt inspection is required for any

replacement parts for the load bearing components.

Because of the ITS classification of the auxiliary hoist load test, QC
will witness this test. There are also several QC Hold Points in the
load test UWI to inspect or ensure that certain test parameters have

been met.

Occupational Exposure

Based on information provided to the staff, GPU has estimated that the
expected occupational exposure for the operational and load test will
be between 7.5 to 22.5 person-rem. We consider GPU's estimate to be
reasonable and conclude that the proposed activity and its potential
environmental impacts are well within those previously assessed in the

NRC's Programmatic Environmental Impact Statement (PEIS).

Load Drop Analysis and 50.59 Review

In a February 18, 1983 safety evaluation for the Polar Crane Load
Test, GPUNC performed an analysis of the effects of dropping a missile
shield in the areas being utilized for this 1oad test. The staff
reviewed that information and after obtaining additional infor-

mation approved the licensee's safety evaluation on November 18, 1983.
The load pathway and 1ift hefoht restrictions for the auxiliary hoist
load test are well within the bounds of the staff's previous analysis
for the Polar Crane Load Test. Therefore, no additional analysis is

required. See Figure 2.0 for the pressurizer missile shield pathway.
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Since the movement of the pressurizer missile shield, its pathway, and
containment isolation will be consistent with what was previously
approved by the staff in a November 18, 1983 letter, the 50.59 eval-
uation and conclusions presented by the licensee and approved by the
staff in that‘letter ari- also applicable to the auxiliary hoist load
test.

Load Test

The pressurizer missile shield will first be moved from the reactor
building "A" D-ring by the polar crane main hook. After staging the
shield at its load test position on the 347' elevation, the auxiliary
hook will be rigged for the operational test. The no-load operational
test will be performed to ensure that the control functions of the
auxiliary hoist (including 1imit switch actuation) operate properly.
The load test will then be conducted in accordance with ANSI B30.2 -
1983 as previously stated per an NRC approved UWI. The load test
incorporates individual brake tests to insure that both redundant
trains are functioning properly. Following the load test, the
pressurizer missile shield will be replaced on the "A" D-ring using
the main hook. Containment integrity during the auxiliary hoist load
test will be set at a level equal to that used during the previous polar
crane test (e.g., containment purge, most non-borated water sources

isolated, at least one personnel air lock door closed).



-8-

Pending the successful completion of the operational and load test of
the auxiliary hoist and satisfactory hook and wire rope inspection
results, the licensee will modify the Polar Crane Operating Procedure
4000-1MP-3891.01 to include the auxiliary hoist and present it to the
staff for approval. The licensee is not permitted to use the auxiliary
hoist for any load 1ifts before the NRC has concurred with a modifi-

cation to the subject procedure.

Conclusion

Based on the above discussions, the staff concludes that:

1. Pending the successful completion of the proposed Auxiliary Hoist (AH)
operational test, the AH will be functionally ready for the load
test,

2. According to information provided by the 1icensee, all unlike-kind
replacements were either recommended by the vendor, or functionally

equivalent or functionally superior to the original component.

3. The replacement of the wire rope was satisfactorily completed with a

like-kind component.

4, The inspection and maintenance plans for the AH are adequate to insure

its safe use.
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The planned load test sequence, not withstanding exceptions taken to
ANSI certain standards, is sufficient to demonstrate the ability of

the AH to 1ift 25 tons and be used throughout the TMI-2 cleanup.

Quality assurance, quality control and procedural controls for the
auxiliary hoist's refurbishment and requalification are sufficient to
ensure the safe use of the hoist/crane and the safety of the planned

test.

The Tikelihood of a load drop is extremely small and even if a drop
did occur, the consequences of such an event are bounded by the
staff's Safety Evaluation for the Refurbishment of the Reactor
Building Polar Crane, Load Test and Recertification Tor Use dated
November 18, 1983,

The estimated occupational exposure for the load test is sianificantly
less than that predicted by the staff's Supplement to the Programmatic
Environmental Impact Statement dated October 1984,

Based on the criteria contained in 10 CFR 50.59, the AH operational and

load tests do not constitute an Unreviewed Safety Question.

Therefore, the Polar Crane Auxiliary Hoist Inspection and Refurbishment Plan

and the load test safety evaluation is are acceptable as stated in our

enclosed Safety Evaluation,



_ Table 1.0
POLAR CRANE AUXILIARY HOIST REFURBISHMENT PLAN

Component Vequired Remsrks
Auxiliary lioist Main Drive Irain
: Hoist Motor Yes
Hoist Drive Motor Resistors : Yes
Motor Zero Speed Swithe . Yes ki
Coupling, Hoist Hotor to Zero Speed Siwtch Yes
Flexible Couplings - Amerlgear F-102 ' Yen
Drive Gear Unit Yes
Driveshaft Support Bearings (2) Yes
All control ewtll such as breskers, starters, switches & Yes

relays in Auxilisry Holst Control Penel & Auxiliary Holst Slow
Speed Control Panel.

All contrectors (1A-8A), overload devices & fumses related to Yes
Auxilinry Hoist System

Auxiliary Hoisting Unit

Hoist Solenoid Brakes (2) Yes
Hoist Solenoid Drakes Rectifiers & Trensforsers Yes

Drum Support Uearing Yea

lioist Wire Rope ; : Yos

Holst Weight Type Limit Switch Yoo

lolst Screw Type Limit Swithe Yes

Halst Load Sensing Device on Trolley i No Load indicetion will be provided at losd
Adjustoble Dial for llolst Losd Senning Devico No Since load sensing device on crane is not required
Holst Upper Sheave Nest Yes v

Valal Dottom Nlock Assesbly Yeos

ook Yes



POLAR CRANE AUXILIARY HOIST REFURBISHMENT PLAN

Component S

Auxiliary loist Inching Drive Train

Drive Gesr Motor

Drive HMagnetic Clutch

Drive Magnetic Clutch Rectifier & Tranaformer

Drive Eddy Current Orake

Orive Eddy Current Broke Rectifier, Resistors & Transformers
Flexible Coupling - Amerigear F-102

Yen
Yes
Yes
Yen
Yen

Yes

Remarks
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