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Subject: NUREG 0612: Control oY Heavy Loads

References: (A) NRC Letter, "Control of Heavy Loads," dated December 22, 1980.

(B) Boston Edison Letter from Mr., W.D., Harrington to Mr, Darrell G,
Eisenhut dated February 28, 1983.

Dear Sir:

In the letter of February 28, 1983, Boston Edison committed to provide a report
which would satisfy the six and nine month reports as described in your letter
of December 22, 1980,

Accompanying this letter is a report consisting of twu enclosures. Enclosure 1
provides responses to Franklin Research Center's draft TER-C5257-109, dated
February 12, 1982, Enclosure 2 responds to requests for information centained
in Enclosure 3, Sections 2.2 and 2.3 of your December 22, 1980 letter,

We believe this report demonstrates that most of P2ilgrim's Tifting devices and
procedures satisf-ctorily meet the guidelines of NUREG-0612., However, a number
of procedural changes and modifications have been indicated necessary to easure
complete compliance with the goals of the NUREG, We shall complete all such
modifications and procedure emplacements by December 31, 1984,

We believe this report satisfies the six and nine month report requirements.
Should you require any information regarding this submittal, please contact us.

Very truly yours,

0 &W

Attachments: Heavy Loads Report
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ENCLOSURE |
RESPONSES TO FRANKLIN RESEARCH CENTER
DRAFT TER - C5257-109 DATED FEBRUARY 12, 1982

NRC Request: (from draft Franklin TER Section 2.1.1.c)

Although FRC agrees with the Licensee about the applicability of NUREG-0612
to the reactor building bridge crane, insufficient information has been provided
to allow an evaluation of compliance of other load handling systems with the
guidelines. The Licensee should provide documentation of compliance or
justification for exclusion,

RESPONSE :

As a result of this FRC item and o better understonding of the criteria for
excluding handling systems, BECo has reevaluated its initial response. Plant
arrangement drawings, vendor equipment lists and area surveys were utilized to
identify all handling systems that could corry heavy loads ond to develop
justification for the exclusion of particular handling systems from the scope of
NUREG-0612. The handling systems identified as being within the scope of
NUREG-0612 are:

Handling System Location Capacity
() Reactor Building RB - 117" el. 100 ton (M)
Bridge Crane 5 ton (A)
(2) Turbine Building Bridge  Turbine Building - 165 ton (M)
Crane 51" el, 25 ton (A)
(3) RHR Pump and Motor SE & NW Quadrants 5 ton/ea
Hoists/Monorails (2) RB - 23' el.
(4) Recirculation Pump Drywell 20 ton
and Motor Hoist/
Monorai!
(5) Fuel Pool & Reactor SE Quadrant 5 ton
Water Cleanup Filter RB - 9!' el.

Equipment Hatch
Hoists/Monorails (2)

(6) Reactor Auxiliary Bay Reactor Auxiliary 5 ton
Equipment Hatch Hoist/ Bay - 23'el.
Monorail

(7) Recirculation Pump RB - 5!'el. 8 ton

MG Set Hoist/Monorail




A listing of the handling systems excluded and the basis for exclusion are
provided below:

a)

b)

c)

d)

e)

Channe! Handling Boom

This is a 200 Ib. crane located on the refueling floor. The
200 Ib, rating is less than that of o heavy load, where o
heavy load is greater than the combined weight of a single
spent fuel assembly and its handling tool (1500 Ibs. for
Pilgrim Station). No load drop could result in damage to
safe shutdown or decay heat removal equipment, and this
hnist cannot carry loads over the spent fuel pool or
reactor vessel. Therefore, NUREG-0612 does not apply to
this equipment,

A & B Refueling Jit Cranes

These are % ton cranes ove: the spent fuel pool on the
refueling floor. One also may be used over the reactor
vessel to aid in refueling operations. The % ton rating is
less than that of a heavy load. Also, these cranes do not
travel over safe shutdown equipment. Therefore,
NUREG-0612 does not apply to this equipment,

CRD Maintenance Hoist/Monorail

The 2 ton hoist for the CRD maintenance hoist is located
in the CRD Moaintenance Shop at elevation 23' in the
southeast quadrant of the Reactor Building. This
hoist/monorail system is no longer in use, therefore
NUREG-0612 requirements do not apply to this equipment.

Decontamination Room Hoist

This hoist is located near the North wall on elevation 23'
of the reactor building. It is no longer used. Therefore,
the requirements of NUREG-0612 do not apply to this
equipment,

Fuel Rod Storage Hoist

The 2 ton fuel rod storage hoist is used to move fuel in
the spent fuel pool and reactor vessel. This hoist is used
only to move fuel and smailer tools i.e., no heavy loads
are handled. In addition, no safe shutdown or decay heat
removal equipment could be damaged by this crane.
Therefore, NURE G-0612 requirements do not apply to this
crane,



f)

g)

h)

i)

i

Feedwater Heater A-Frame
Reactor Feed Pump Hoist

These handling systems are located on elevation 5I' of the
Turbine Building. Although there is cabling associaied
with safe shutdown systems located at elevations below
the 5I' el. in this area, loss of these cables would not
result in an inability to occomplish sofe shutdown.
Therefore, NUREG-0612 requirements do not apply to this
equipment,

Turbine Basement Hoist

Rad «aste Areo Bridge Crane

Reactor Clean-up 3ludge Disposal Bridge Crane
Off-gas Fil.er/Shipping Cask Monorail Hoist
Retention Building Prefilter Monorail Hoist

These cranes are located in the radwaste area of the
plant, the main stack, or the Retention Building. No
spent fuel or equipment necessary for safe shutdown or
decay heat removal is located in these areas. Therefore,
the requirements of NUREG-0612 do not apply to this
equipment,

Electric Wire Rope Hoist
Machine Shop Decontamination Trough Davit

These cranes are located in the machine shop area of the
plant. There is no spent fue!, safe shutdown or decay heat
removal equipment that could be domaged by a load drop
from either of these cranes, Therefore, the requirements
of NUREG-0612 do not apply to this equipment,

General Area Monorail

This 1500 It monorail is located at the 91'3" el. of the
Reactor Bui.ding and traverses over the General Tool
Coge, Receiving Cage, Relief Valve Cage and the Riggirg
Tool Cage. The 1500 Ib rating for this monorail system is
less than that of a heavy load for PNPS, Therefore, the
requirements of NUREG-0612 do not apply.

Turbine Building Mezzanine Monorail

This monorail is located at the 64' el. of the Turbine
Building. It is used for maintenance of the Reactor and
Turbine Building exhaust fans. A load drop from this



monorail could not impact any safe shutdown equipment.
Therefore, the requirements of NUREG-0612 do not apply
to this monorail.

k) Diesel Generator Monorails (4)

Each diesel generator has a monorail along each side
running the entire length of the diesel generator. The
monorails are only used for maintenance of their
respective diesel generators. A drop from a monorail
could only affect one diesel generator which would
already be out of service for maintenance. Therefore, the
requirements of NUREG-0612 do not apply to this
monorail.

Tables |, 2, and 3 provide listings of loads, load weights and load handling
procedures for the Reactor Building Crane, Turbine Building Crane, and
Monorail/hoist systems.

Evaluation of Turbine Building Crane Against NUREG-0612, Section 5.1 -
General Guidelines

The Turbine Building Crane was not previously addressed in Boston Edison's
June 25, 198! submittal. Information is provided below to address the General

Guidelines in NUREG-0612, Section 5.L.1.

NUREG Section 5.1.1(1) - Safe Load Paths

As indicated in Table 2, there are two distinct load handling areas in terms of
potential load drop consequences associated with the Turbine Building Crane.
These are Load Impact Regions 16 and 17 (see Figures 10 and Il in Enclosure 2 to
this submittal). Load drops in Region 16 will not affect the ability of safe
shutdown systems to perform their scfety functions.




On this basis, and conservative structural analyses of the Region |17 floor areaq,
load handling procedures will impose two levels of administrotive control. As
indicated in Enclosure 2, more rigorous structural analyses are being performed
that may result in refinement of the specifics of these administrative
restrictions. The first level of administrative control is illustrated in Figure |
and involves defining an exclusion area over which only certain heavy loads can
be carried. All other heavy loads will be handled by the Turbine Building Crane
in Region 16 outside of this exclusion area.

The second level of administrative control involves defining specific safe load
paths for certain limiting loads within Region 17. The loads involved are listed in
Table 2. The safe load paths are illustrated in Figure 2. In addition to safe load
paths, procedures will specify limits on carry heights within this region.

NUREG Section 5.1.1(2) - Procedures

Load handling procedures containing the information described in NUREG-0612,
Section 5.1.1(2) will be developed and implemented for the Turbine Building Crane
prior to movement of any heavy loads within the exclusion area.

Deviations from safe load paths will be controlled in the manner described in the
response to draft TER Open Item 2.1.2.c (page 10 of this enclosure).

NUREG Section 5.1.1(3) - Crane Operators

Crane operators will be qualified in accordance with ANSI B30.2.

NUREG Section 5.1.1(4) - Special Lifting Devices

Special lifting devices utiiized with the Turbine Building Crane are used for lifts
over Region |6 only. Because load drop consequences in Region 16 will not affect
the ability of sofe shutdown systems to perform their sofety functions,
comparison of these lifting devices to the requirements of ANSI NI4.6-1978 was
judged not to be warranted.



NUREG-0612, Section 5.1.1(5) - Non Specioal Lifting Devices

Sling selection, use and maintenance will be controlled as indicated in the
response to draft TER Open Item 2.1.6.b (page 19 of this enclosure).

NUREG Section 5.1.1(6) - Handling System Design

The Turbine Building Crane was designed to crane industry standard EOCI-6l. As
a result, the Turbine Building Crane design has been evaluated by verifying that
the 10 CMAA-70 requirements identified in draft TER Open Item 2.1.B.c have
been satisfied or compliance justified by equivalent means. The results and
conclusions of this comparison are proviied in the response to droft TER Open
Item 2.1.8.c (page 20 of this enclosure’.

NUREG Section 5.1.1(7) - Handling System Inspection, Testing and Maintenance

Maintenance procedures will be implemented for the Turbine Building Crane that

are consistent with the inspection, testing and maintenance guidelines of ANSI
B30-2-|976.

Evaluation of Monorails/Hoists Against NUREG-0612, Section 5.l.1 - General
Guidelines

The handling systems (listed as 3 through 7 above) were not previously addressed
in Boston Edison's June 25, 1981 submittal. Information is provided below to
address the General Guidelines in NUREG-0612, Section 5.1.1 for each of these
monorail/hoist systems.

NUREG Section 5.1.1(1) - Sofe Looc Paths

Load paths for monorail systems are defined by the limits of the monorail track.
In one case, however, limitations on movement along the monorail track were
judged to be necessary.



Heavy load movements with the Recirculation Pump MG Set Monorail/Hoist are
not generally anticipated during power operation. This is because Technical

Specifications limit the time that a Recirculation System loop can be out of
service to only 24 hours prior to proceeding to the cold shutdown condition.

If heavy loads are ever moved in this area at power, then the concern becomes
the potential for damage to CRD hydraulic control units below the 5I' el. deck in
this area. On the basis of structurai analysis of load impacts on this deck, it was
determined that certain odministrative controls were prudent for this crea if
heavy loads are to be moved at power. These administrative controls are
illustrated and described in Figure 3. They will be incorporated into load
handling procedures applicable to this handling system.

NUREG Section 5.1.1(2) - Procedures

Load handling procedures containing the information described in NUREG-0612,
Section 5.1.1(2) will be developed and implemented for each of the identified
monorail /hoist systems prior to lifting any heavy loads with these handling
systems.

NUREG Section 5.1.1(3) - Crane Operators

Hoist operators for the identified monorail/hoist systems will be qualified in
accordance with ANSI B30.2-1976.

NUREG Section 5.1.1(4) - Special Lifting Devices

No special lifting devices have been identified that are used with the identified
monoraii/hoist systems.

NUREG Section 5.1.1(5) - Non Special Lifting Devices

Sling selection, use and maintenance will be controlled as indicated in the
response to draft TER Open Item 2.1.6.b (page i9 of this enclosure).



NUREG Section 5.1.1(6) - Handling System Design

The design of the following handling systems has been evaluated as described
below.

RHR Hoist/Monorails (2) - 5 ton capacity
Recirculation Pump Motor Hoist/Monorail - 20 ton

Fuel Pool and Reactor Water Cleanup Filter Equipment Hatch
Hoist/Monorails (2) - 5 ton

Reactor Auxiliary Bay Equipment Hatch Hoist/Monorail - 5 ton
Recirculation Pump MG Set Hoist/Monorail - 8 ton

These handling systems are single monorail tracks suspended from Reactor
Building, Reactor Auxiliary Bay, or Drywell structural |-beams. The criteria of
ANS! B30.2 and CMAA-70 are not applicable to the design of handliing systems
such as these monorails and hoists. Accordingly the design of the monorail/hoist
systems was compared to the criteria in applicable standards, i.e. ANSI B30.11,
"Monorail Systems and Underhung Cranes - 1980," and ANSI B30.16, "Overhead
Hoists -1973."

Based on a point-by-point comparison to these standards, it was found that these
monorail systems conform to the criteria in these current standards, including
requirements for maximum monorail deflection and monorail stress design safety
factors with the exception of demonstrating a design safety factor of 4 for hoist
components, and providing a warning 'abel on hoists.

ANS! B30.16 requires that for hoist components the stress due to the rated load
shall not exceed 25% of the average ultimate material strength. Stress design
safety factors are not available for the chain type hoists, and the complexity of
these devices does not lend them to performance of stress analyses. However,
safety margins were odequately addressed in the purchase specifications by
requiring rigorous load testing. The following summarizes the load tests required
in the purchase specifications for these hoists:



() Proof testing of the hook to 200% of rated capacity,
followed by NDE to demonstrate no permanent
deformation;

(2) Proof test of the load chain to 300% rated capacity;

(3) Lood test by the supplier at 150% rated capacity for the
completed hoist and trolley, prior to shipment; and

(4) Performance of o 150% load test of the hoists, trolley and
monorail through raising, lowering and travelling
operations., This test was performed after final
installation.

Additionally, inspection and maintenance procedures will be implemented that
assure monorail and hoist components remain in good working condition. The
load tests performed on these hoists and the continuing inspection and

maintenance demonstrate an adequate achieved safety margin.

ANSI B30.16 requires a WARNING label on the hoist or load block to caution
personnel against overloading; the danger of using twisted; kinked or damaged
hoist cable, slings or hoist chains; using o damaged or malfunctioning hoist;
lifting people; or operating the hoist with other than manual power. The Bechtel
specification for these hoists did not require application of such a label, and an
inspection of these hoists has verified that such warning labels are not affixed to
these hoists. Boston Edison will add warning labels to these hoists that meet
ANSI B30.16.

NUREG Section 5.1.1(7) - Handling System Inspection, Testing and Maintenance

Maintenance procedures will be implemented for the identified monorail/hoist
systems that are consistent with the inspection, testing and maintenance
requirements of ANSI B30.11-1980 and ANSI B30.16-1973.



NRC Request: (from draft TER Section 2.1.2.c)

The Pilgrim Nuclear Power Station does not comply with Guideline | of NUREG-
0612. To comply, the Licensee should perform the f rilowing:

L. Verify that safe load paths are clearly marked.

2. Verify that deviations from established load pathways
require written alternatives which must be specifically
approved by the plant safety review committee.

RESPONSE :

b Safe load path markings - As indicated in Boston Edison's submittal of June
25, 1981, marking of safe load paths on the refueling floor or the Turbine
Building operating deck is not practical because of the extensive use of
temporary coverings on the floor during outages. Further, current
procedures and practices provide alternative visual aids to the crane
operator during heavy load movements that meet the intent of this
NUREG-0612 guideline. These practices are summarized below:

(a) The crane operator/signalman will verify the load path
prior to load movement to assure that it is clear of
obstructions.

(b) The signalman will have load movement procedures
including figures indicating the safe load path in his
possession or will have reviewed the specific load paths
involved prior to movement and will direct the crane

operator along the designated load path in accordance
with the procedures.

& Deviations from Safe Load Paths - Heavy load handling procedures which
include sofe load paths are safety-related procedures and accordingly
changes to these procedures (including deviations from safe load paths) are
controlled. For PNPS this involves preparation of a safety evaluation and
review and approval of the Operations Review Committee (ORQ).

10



NRC Request: (from draft TER Section 2.1.5.b)

The Licensee has provided insufficient information to allow evaluation of the
compliance of special lifting devices at the Pilgrim plant with Guideline 4 of
NUREG-0612.

RESPONSE :

Special lifting devices utilized with the Reactor Building Crane that have been
evaluated ogainst the requirements of ANSI NI4.6-1978 for the purpose of
developing a response to this item are listed below:

|.  Head Strongback

2. Dryer/Separator Lifting Sling Assembly

The dryer/separator sling assembly and the head strongback were evaluated
against ANSI N14.6 as described below.

Description of Dryer and Separator Sling

The dryer and separator sling is used to remove and instcll the
dryer aond the steam separator assembly. The device is a
cruciform steel frame attached to a hook box by four wire
ropes with turnbuckles. The four ends of the cruciform frame
are each fitted into a bell-shaped housing which is open and
flared at the bottom. A hole passes through two sides of the
housing for the lifting pin travel. Each lifting pin is actuated
by a double-acting air piston. The lifting pin, in turn, actuates
an air valve at the end of the pin's travel. This air valve gives
positive indication by way of a pressure gauge, that the lifting
pin is fully inserted into the dryer and separator lifting lug. A
lifting eye, located on top of each |-beam, is connected to a
turnbucile and a wire rope. The wire ropes are attached to the
hook box by spelter sockets and pins. The hook box contains a
slot at the top which is sized to accommodate the double hook



of the crane. Two hook pins pass through the hook box to
engage the crane hook.

Description of the Head Strongback

The head strongback is used to hoist the drywell head and the
reactor vessel head. The device consists of four lifting arms
mounted at right angles between top and bottom four-point star
plates. The top plate has a slot through which the double hook
of the crane passes to engoge the two hook pins. The
strongback is attached to lifting lugs on the drywell head and
reactor vessel head, and to lifting lugs at the end of each arm
of the strongback, by turnbuckles and anchor shackles.

For the reasons listed below, the detailed comparison of the Dryer/Separator
Sling Assembly and the Head Strongback to ANSI NI14.6-1978 was limited to
Sections 3.2 and certain parts of Section 5 of the standard.

) These devices were designed by General Electric Com-
pany prior to the existence of ANSI N14.6-1978. In this
regard, there are o number of sections in the standard
that it is not reasonable to apply in retrospect. These are
the sections entitled, Designer's Responsibilities
(Section 3.1); Design  Considerations  (Section 3.3);
Fabricator's Responsibilities (Section 4.1); Inspector's
Responsibilities (Section 4.2); and Fabrication
Considerations (Section 4.3). Because documentation is
not available to assure that all of the subparts of these
sections were met, they have not been addressed item by
item for the purpose of identifying and justifying
exceptions. However, information on the design drawings
indicate that sound engineering practices were placed on
the fabricator and inspector by the designer for the
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2)

3)

purpose of assuring that the designer's intent was
accomplished. On this basis, there is reason-able
assurance that the intent of the sections of the standard
listed above was, in fact, accomplished in the design,
fabrication, inspection, and testing of these devices.

Section 1.0, Scope; Section 2.0, Definitions; Section 3.4,
Design Considerations to Minimize Decontamination Ef-
fects in Special Lifting Device Use; Section 3.5, Coatings;
Section 3.6, Lubricants; and Sections 5.2.3, 5.3.4 ond 4.3.5
related to functional testing of non-load bearing parts are
not pertinent to load handling reliability of the devices
and, therefore, have not been addressed for the purpose of
identifying and justifying exceptions.

Section 6, Special Lifting Devices for Critical Loads, is
applicable to critical loads. A critical load is defined in
the standard as:

"Any lifted load whose uncontrolled movement
or release could adversely affect any safety
related system when such system is required
for unit safety or could result in potential off-
site exposures comparable to the guideiine
exposures outlined in Code of Federal Regula-
tions, Title 10, Part 100."

The applicability of Section 6.0 of ANSI NI4.6-1978 is
discussed in NUREG-0612 Section 5.1.6. This Section of
the NUREG indicates that special lifting devices utilized
for heavy load handling with cranes that rely on upgrading
to single-failure-proof to demonstrate compliance, should
comply with ANSI NI4.6-1978, Section 6.0. The Reactor
Building Crane with which the two special lifting devices
referred to above are utilized has not been upgraded to
single-failure-proof.  Therefore, Section 6.0 does not
apply.

13



ANSI N14.6 - Section 3.2

Section 3.2 of ANSINI4.6-1978 establishes design criteria for special lifting
devices. Specifically, it establishes (1) stress design factors for load bearing
members and (2) brittle fracture criteria for materials used in load-bearing
members.

Design documents necessary to verify compliance or identify exceptions to these
criteria are not available. Nonetheless, it is believed that adequate verification
of the design safety margins have been demonstrated based on the following:

(1) Proof Load Tests - The Dryer and Separator Sling
Assembly and Head Strongback were required by drawing
specification to be proof-tested at 125% of their rated
capacity. Thorough visual, dimensional and NDE
examinations were required following the proof test.

(2) In Service Examinations - Both devices have been utilized
on many occasions to perform the lifts for which they
were designed with no evidence of overstress or
permanent deformation.

(3) The devices are utilized only for the lifts for which each
was specifically designed. They have not been and will
not be used for any other purpose. Therefore, the
possibility of an overloed situation is extremely remote.

(4) As indicated in the discussion below regarding inspection
and maintenance, the devices will periodically be
subjected to necessary visual, dimensional, and
nondestructive examination. This should assure that any
indication of overstress will be detected and action taken
to repair or replace the domaged components.

ANSI N14.6 - Section 5

The comparison of current practices for inspection, testing, and maintenance of
the dryer/separator sling and head strongback to Section 5 of ANSI N14.6-1978,
as supplemented by NUREG 0612, Section 5.1.1(4), found that certain changes to
PNPS procedures were required in order to satisfy the inspection and test
requirements in ANSI Ni4.6. These changes will be made so that the PNPS
inspection program complies fully, with the following except.ons:



Exception I: Section 5.3.1 of the Standard requires that either
lood testing or @ comprehensive inspection program be
undertaken annually for each special lifting device to assure
continuing compliance with the standard. The option of
periodic inspection has been chosen for the PNPS lifting
devices. '

ANSI| N14.6 was developed to be applicable "for special lifting
devices for shipping containers weighing 10,000 pounds or more
for nuclear materials,” most notably lifting devices for casks.
The service environment for lifting devices such as casks is
different and generally more severe than the service environ-
ment for the PNPS lirting devices. Accordingly, it is our
position that a less restrictive inspection program is warranted
to assure continued serviceability for the PNPS lifting devices
than that which is specified in ANSINI4.6. We propose that
the full set of inspections prescribed in ANSI NI4.6-1978,
Section 5.3.1(2) be completed on a five-year interval.
Additionally, thorough visual examinations prior to each period
of use of the lifting devices will be undertaken. This inspection
program is judged to be equivalent to the intent of ANSI NI4.6
and to provide sufficient periodic inspection and examination to
identify wear or degradation that could potentially reduce
design safety margins.

The bases for the extended freguencies for certain inspections

are as follows:

o Frequency of Usage

Since the lifting devices identified for PNPS are typically
used on an annual basis to support refueling operations,
the frequency of use is considerably less than that of the
special lifting devices for which ANSINI4.6 was
developed. Special lifting devices for items such as casks




are potentially used between 50 to 100 times annually.
The reduced frequency of use limits the number of stress
cycles to which the PNPS devices are subjected and, in
turn, the cumulative usage factor and the potential for
abuse and damage.

o Controlled Environment

The PNPS lifting devices are stored inside the Reactor
Building in a dry, chemical free environment. All lifting
devices are inspected for cleanliness and cleaned prior to
each use. On the contrary, the lifting devices for items
such as casks for which ANSI NI4.6 was developed are
subjected to harsh environments that may include rain,
road dust, rood salt, and other potentially deliterious
materials, as well as greater abuse since they are
transported on open truck flatbeds. Furthermore, as part
of normal service, casks and their lifting devices must be
decontaminated, which requires the use of various acidic
and caustic solutions. The absence of potentialiy
corrosive compounds and solutions lessens the likelihood
of environmental service related domage to the PNPS
lifting devices.

In conclusion, the service conditions are relatively mild and
operating procedures provide substantial assurance that heavy
loads will be handled in a safe manner, minimizing the potenticl
for damage of the lifting devices. The comprehensive PNPS
visual and 5-year dimensional and nondestructive examination
program will adequately confirm that design margins of safety
have not been compromised due to potential service related
mechanisms of degradation.

16




Exception 2: Plant procedures do not specify a visual inspec-
tion by maintenance or other nonoperating personnel at inter-
vals of three months or less as required by Section 5.3.7 of
ANSI N14.6-1978. Between periods of usage, these devices are
stored in a specific location under a controlled environment and
are not subjected to any other usage except the dedicated and
specific usage mentioned in the description of the devices.
Procedures require that the devices be inspected and examined
by qualified personnel prior to usage as described above. Based
on the controlled storage, dedicated usage, and the complete
inspection schedule, the equivalency of Section 5.3.7 is
demonstrated.

Exception 3: Section 5.3.3 of ANSINI4.6-1978 requires that
special lifting devices be load tested according to Section 5.2.1
to 150% of maximum load following any incident in which any
load-bearing component may have beern subjected to stresses
substantially in excess of those for which it was qualified by
previous testing, or following an incident that may have caused
permanent distortion of load-bearing parts. Since distortion
may already have occurred or defects may have already de-
veloped due to the overstressed condition, it seems more
prudent and proctical to perform the dimensional examinations
for deformation and the nondestructive examinations for de-
fects to determine whether the device is still acceptable for
use rather than to subject the device to 150% load testing. If
major repairs are required, the device shall be repaired or
modified and then tested to 150% load followed by examination
for defects or deformation. Major repairs are defined in
Section 5.3.2 of ANSI NI4.6-1978. This alternative achieves the
same objective as Section 5.3.3 of the standard.

Exception 4: Section 5.2.1 of the standard requires an initial
lood test of 150% of rated load. The PNPS special lifting



devices were subjected to proof load tests of 125% of rated
load. This is consistent with industry standards for other heavy
lifting equipment such as cranes and therefore, is judged to be
adequate to demonstrate load carrying capacity substantially in
excess of rated load.
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NRC Request: (from draft TER Section 2.1.6.b)

The Licensee has provided insufficient information to allow evaluation of
compliance of the Pilgrim plant's not-specifically-designed lifting devices with
Guideline 5 of NUREG-0612.

RESPONSE:

Heavy load handling procedures for all handling systems included within the
scope of NUREG-0612 require that sling selection be based on the applicable
sections of ANSI B30.9-1971 for various sling types. This involves:

(1)  An accurate designation of the lood weight,

(2) the addition of a dynamic load factor to the load weight
of 1/2% of the load weight for each ft/min of hoist-speed

(this foctor is designated in the procedures for specific
hoists), and

(3) selecting a sling of appropriate capacity for the combined
load weight and dynamic loading factor.

All slings will be inspected, tested, repaired and replaced in accordance with the
applicable sections of ANSI B30.9-1971.
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NRC Request: (from droft Franklin TER, Section 2.1.8.c)

The Pilgrim Nuclear Power Station complies with NUREG-0612, Section 5.1.1,
Guideline 7, to a substantial degree, on the basis of compliance with EOCI-éI
criteria. However, the Licensee should provide information to verify that (I) the
following CMAA-7C requirements have been satisfied for cranes subject to this
review or (2) the requirements of CMAA-70 have been satisfied by equivalent
means:

I nonsymmetrical girder sections were not used in construction of the
cranes

y 8 any longitudinal stiffeners in use conform to the requirements of
CMAA-70, and allowable h/t ratios in box girders using these
stiffeners do not exceed ratios specified in CMAA-70

3.  girders with b/c ratios in excess of 38 were not used

4. fatigue failure was considered in crane design and the number of
design loading cycles at or near rated load was less than 20,000

5.  the sum of maximum crane load weight and the weight of the bottom
block, divided by the number of parts of rope, does not exceed 20% of
the manufacturer's published rope breaking strength

6. drum des Jn calculations were based on the combination of crushing
and bending loads

7. drum groove depth and pitch conform to the recommendations of
CMAA-T70

8. mechanical load brakes or hoist holding brakes with torque ratings of
approximately 125% of the hoist motor torque were used

9. any static control systems in use conform to the requirements of
CMAA-70

10. controllers used were of the spring-return or momentary-contact
pushbutton type.

Response:

The requested verification is provided below for the Reactor Building and
Turbine Building Overhead Bridge Cranes.

Reactor Building Crane

The PNPS Reactor Building Crane was built prior to the issuance of ANSI B30.2-
1976 and CMAA 70-1975. This crane was designed and fabricated by Crane
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Manufacturing ond Service Corporation in accordance with EOCI-6l,
"Specifications for Electric Overhead Traveling Cranes-1961," and additional
criteria contained in Bechtel Specification No. 6498-M-23, Rev. |, October 24,
1968. These specifications addressed certain, but not all, of the criteria in ANSI

B30.2-1976 and CMAA 70-1975.

To oddress the 10 points identified in the

Franklin Research Institute's TER where CMAA-70 and ANSI B30.2 are more
restrictive than EOCI-6l, a design ‘evaluation of the PNPS Reactor Building
Crane was performed. The following summarizes our findings for these 10 points.

)

(2)

Torsional Forces - CMAA 70 specifies that twisting
moments be determined based on the horizontal distance
between the center of gravity and the shear center of the

girder section. EOCI-6l requires twisting moments to be
based on the distance between the load center of gravity
ond the beam center of gravity. Since the PNPS Reactor
Building Crane girders are syrmmmetrical box sections,
these two requirements are the same. Since the trolley
rails are located over the centerline of the girders, there
are no appreciable torsional forces on the girders. Thus
PNPS Reactor Building Crane satisfies CMAA 70 criteria

relative to torsional forces.

Longitudinal Stiffeners - CMAA 70 specifies a minimum

moment of inertia for longitudinal stiffeners, maximum
width to thickness ratio, and stiffener location along the
web plate. EOCI does not provide similar guidance. For
the PNPS Reactor Building Crane, application of the
CMAA criteria requires that the moment of inertia be
greater than g = 52.15-in.4, the width to thickness ratio
should be less t.an 12, and the stiffener should be located
0.4 of the distance from the compression plate to the web
neutral axis. The actual moment of inertia is 159-in.4, the
stiffener width to thickness ratio is 9.6, and the stiffener
centerline is located 0.43 of the distance from the
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(3)

compression plate to the web neutral axis. Thus the
CMAA criteria relative to longitudinal stiffeners are
sct'sfied for this crane.

CMAA 70 specifies that I/n (I = girder span; h = web
height) should be less than 25; EOCI-6l has no limit on I/h.
For the PNPS Reactor Building Crane, I/h = 1228 in./84 in.
= 14.6. Therefore, CMAA 70 is satisfied.

In addition, CMAA 70 specifies that h/t be less than

C(K+1) 17.6 " and less than M, where:

fe
t = web thickness = 3/8 in.
C = 162 (the PNPS Reactor Building Crane has one
longitudinal stiffener)
K = f4/fe = 1.0
fo = max. tensile stress = 16.0 ksi
fe = max. compressive stress = 16.0 ksi
M = 376

Therefore according to CMAA 70, h/t should be less than
340.2 and less than 376. h/t = 84/(3/8) = 224, Therefore,
CMAA 70 is satisfied.

Basic Allowable Stresses - EOCI-6! is more conservative

than CMAA 70 for allowable tension, compression, and
shear stresses, if b/c is less than 38 (b is distance between
web plates and c is the thickness of the cover plate). For
the PNPS Reactor Building Crane, b/c is 24 in./L.5 in. =
16. Therefore, CMAA 70 is satisfied.
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(4)

(5)

Fatigue Failure and Cyclic Loading - CMAA 70 specifies
that fatigue failure be considered in the crane design, and
also specifies an allowable stress range for crane
structural members that are subject to cyclic loading of
greater than 20,000 over the iife of the crane. The
number of cycles for any of the crane members will be
less than 2,000 over the life of the PNPS Reactor Building
Crane. Based on this, failure due to cyclic fatigue should
not be of concern for this crane, and the CMAA 70
criteria for cyclic loading are satisfied.

Hoisting Rope - CMAA 70 specifies a 5:| hoisting rope
safety factor for the rated load plus bottom block divided
by the number of parts of rope. For the PNPS Reactor
Building Crane, the resuiting safety factor for the main
hoist is:

bottom block = 6,100 Ibs.

rated load = 200,000 Ibs.

parts of rope = 12 (I-1/8" each)

rope published breaking strength = 113,000 Ibs.

resulting safety factor = 113,000/((200,000+6,100)/12)=6.57:I

For the aux. hoist:

block = 20 Ibs. (8 1/2 ton capacity)

rated load = 10,000 Ibs.

parts of rope = | (7/8" dia. - Type 304)

rope published breaking strength = (g.t.) 56,000 Ibs.
resulting safety factor = 56,000/10,020 = 5.6:|

Therefore the ropes satisfy the criteria in CMAA 70.
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(6)

(7N

(8)

4oist Drum Loads - CMAA 70 specifies that drum design

should consider combined crushing and bending loads;
however, EOCI &l is not as specific. The Bechtel design
specification for this craone required the design to
consider combined crushing and bending loads. Therefore
CMAA 70 is satisfied.

Hoist Drum Groove - CMAA 70 specifies minimum drum
groove depth and drum groove pitch; EOCI 6l does not
provide such specific guidance. For the Pilgrim Reactor

Building Crane, this guidance would require minimum
drum groove depth and pitch of 0.42 in. and 125 in,
respectively for the main hoist, and 0.33 in. and 1.0 in.
for the aux. hoist. The actual dimensions are 0.4375 in,
and 1.25 in. for the main hoist and 0.344 in. and 1.0 in. for
the oux. hoist. Thus, the CMAA criteria are satisfied.

Hoist Holding Brekes - CMAA 70 and ANSI B30.2 require
that holding brakes have minimum torque ratings (relative
to motor torque) of 125% if used with control braking
other than mechanical; 100% if used with mechanical

control braking.

For the PNPS Reactor Building Crane, the design
specification called for brakes that are 150% of the full
rated torque of the hoist motor, for both the main and
auxiliary hoists. The main hoist brakes actually installed
have a total torque rating of 370% of the full rated motor
torque. The hoist holding brakes are, however, provided
with a time delay so that both brakes are not applied at
the same time. Each brake thus has a rating of 185% full
motor torque.
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(9

(10)

The auxiliary hoist also has two holding brakes, applied
with a time delay. Each brake has o torque rating of
200% full motor torque.

Therefore the holding brakes satisfy CMAA 70.

Static Controls - CMAA 70 includes various criteria for
crane static controls; EOCI only addresses crane magnetic

controls. Since the Pilgrim Reactor Building Crane uses a
D.C. magnetic control system, the CMAA 70 criteria on

static controls are not applicable.

Restart Protection - CMAA 70 establishes criteria for
restart protection for cranes not provided with spring-

return controllers or momontary contact pushbuttons; this
is not addressed in EOCI 6l. These CMAA 70 criteria are
not applicable to the PNPSReactor Building Crane since
this crane has spring-return pushbutton controls.

Turbine Building Bridge Crane

n

The PNPS Turbine Building Bridge Crane was also built prior to the issuance of
ANS! B30.2-1976 and CMAA 70-1975. This crane was designed and fabricated by
Whiting Corporation in accordance with EOCI-6l, "Specifications for Electric
Overhead Traveling Cranes-1961," and additional criteria contained in Bechtel
Specification No. 6498-M-12, Rev. |, February 19, 1968. These specifications
addressed certair, but not all, of the criteria in ANS| B30.2-1976 and CMAA 70-
i975. To address the 10 points identified in the Franklin Research Institute's TER
where CMAA-70 and ANSI B30.2 are more restrictive than EOCI-6l, a design
evaluation of the PNPS Turbine Building Crane was performed. The following
summarizes our findings for these 10 points.

Torsioral Forces - CMAA 70 specifies that twisting

moments be determined based on the horizontal distance
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(2)

between the center of gravity and the shear center of the
girder section. EOCI-6| requires twisting moments 1o be
based on the distance between the load center of gravity
and the bear:: center of gravity. Since the PNPS Turbine
Building Crane girders are symmetrical box sections,
these two requirements are the same. Since the trolley
rails are located over the centerline of the girders, there
are no appreciable torsional forces on the girders. Thus
the PNPS Turbine Building Crane satisfies the CMAA 70

criteria relative to torsional forces.

Longitudinal Stiffeners - CMAA 70 specifies a minimum

moment of inertia for longitudinal stiffeners, maximum
width to thickness ratio, and stiffener location clong the
web plate. EOCI does not provide similar guidance. For
the PNPS Turbine Building Crane, application of the
CMAA criteria requires that the moment of inertia be
greater than lg = 169-in.%, the width to thickness ratio
should be less than 12, and the stiffener should be located
0.4 of the distance from the compression plate to the web
neutral axis. The actual moment of inertia is 513-in.4, the
stiffener width to thickness ratio is |1, and the stiffener
centerline is located 0.56 of the distance from the
compression plate to the web neutral axis. The CMAA
criteria on stiffener moment of inertia and width to
thickness ratio are satisfied. Location of the longitudinal
stiffener closer to the neutral axis means that less
resistance to buckling of the web plate is provided, for
the same stiffness afforded by the stiffener. Since for
this crane, the octual stiffener moment of inertia is
significantly above the CMAA 70 minimum (513/169 =
greater than 300%), the design of the stiffener
compensates for the deviation from CMAA 70 in the
location of the longitudinal stiffener, ond provides an
adequate alternative to the CMAA criteria.
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(3)

(4)

CMAA 70 specifies that I/h (I = girder span; h = web
height) should be less than 25; EOCI-él has no limit on I1/h.
For the PNPS Turbine Building Crane, I/h = 1224 in./B4 in.
= 14,6. Therefore, CMAA 70 is satisfied.

In addition, CMAA 70 specifies that h/t be less than

C(K+1) 4[17.6" and less than M, where:
fe
t z web thickness = 3/8 in,
C = 162 (the PINPS Turbine Building Crane has one
longitudinal stiffener)
K = fi/fc=10
fs = max. tensile stress = 16.0 ksi
fe = max. compressive stress = 16.0 ksi
M s 376

Therefore according to CMAA 70, h/t should be less than
340.2 and less than 376. h/t = 84/(3/8) = 224. Therefore,
CMAA 70 is satisfied.

Basic Allowabl!e Stresses - EOCI-6! is more conservative

than CMAA 70 for allowable tension, compression, and
shear stresses, if b/c is less than 38 (b is distance between
web plates and c is the thickness of the cover plate). For
the PNPS Turbine Building Crane, b/c is 19.75 in./1.875 in.
= 10.5. Therefore, CMAA 70 is satisfied.

Fatigue Failure and Cyclic Loading - CMAA 70 specifies
that fatigue failure be considered in the crane design, and
also specifies an allowable stress range for crane
structural members that are subject to cyclic loading of
greater than 20,000 over the life of the crane. The
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number of cycles for any of the crane members will be
less than 13,200 cver the life of the PNPS Turbine
Building Crane. Based on this, failure duve to cyclic
fatigue should not be of concern for this crane, ard the
CMAA 70 criteria for cyclic loading are satisfied.

(5) Hoisting Rope - CMAA 70 specifies a 5:1 hoisting rope
safety factor for the rated load plus bottom block divided
by the number of parts of rope. For the PNPS Turbine
Building Crane, the resulting safety factor for the main
hoist is:

bottom block = 18,000 Ibs.

rated load = 330,000 Ibs.

parts of rope = 16 (I%" each)

rope puslished breaking strength = 123,000 Ibs.

resulting safety factor = 123,000/((330,000 + 18,000)/16)=5.66:!

For the aux. hoist:

block =

rated load = 50,000 Ibs.

parts of rope = 12 (9/16" each)

rope published breaking strength = 26,000 Ibs.
resulting safety factor = 26,000/((50,000+1800)/12)=6:1

Therefore the ropes satisfy the criteria in CMAA 70.
(6) Hoist Drum Loads - CMAA 70 specifies that drum design

should consider combined crushing and bending loads;
however, EOCI 6l is mct as specific. A Whiting

Corporation representative stated that the drum design
for Whiting cranes considers both crushing and bending
loads. Therefore, CMAA 70 is satisfied.
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(8)

(9

Hoist Drum Groove - CMAA 70 specifies minimum drum
groove depth and drum groove pitch; EOCI 6l does not
provide such specific guidance. For the PNPS Turbine
Building Crane, this guidance would require minimum
drum groove depth and pitch of 0.47 in. and 1.375 in.
respectively for the main hoist, and 0.21 in. and 0.69 in.
for the aux. hoist. The actual dimensions are 0.47 in. and
1.375 in. for the main hoist and 0.21 in. and 0.69 in. for
the aux. hoist. Thus, the CMAA criteria are satisfied.

Hoist Holding Brakes - CMAA 70 and ANSI B30.2 require
that holding brokes have minimum torque ratings (relative

to motor torque) of 125% if used with control braking
other than mechanical; 100% if used with mechanical
control braking.

For the PNPS Turbine Building Crane, the design
specification called for brakes that are 150% of the full
rated torque of the hoist motor, for both the main and
auxiliary hoists. The main hoist brake actually installed
has a total torque rating of 168% of the full rated motor
torque.

The auxiliary hoist holding brake has a torque rating of
230% full motor torque.

Therefore the holding brakes satisfy CMAA 70.

Static Controls - CMAA 70 includes various criteria for

crane static controls; EOCI enly addresses crane magnetic
controls. Since the PNPS Turbine Building Crane uses a
magnetic control system, the CMAA 70 criteria on static
controls are not applicable.
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(10)

Restart Protection - CMAA 70 establishes criteria for

restart protection for cranes not provided with spring-
return controllers or momentary contact pushbuttons; this
is not addressed in EOC! él. The PNPS Turbine Building
Crane motion control is provided in the cab by GE
General-Duty Surface-Mounted Master Switches which do
not have spring return. The control circuitry design
includes an undervoltage release which prevents motor
restart unless these controllers are in the neutral position.
Crane motion control from the floor is provided by a
pendant-mounted pushbutton station. These push buttons
are spring-return. The CMAA 70 criteria are satisfied.



NRC Regquest (from draft TER Section 2.2.1)

Technical Specifications (Interim Protection Measure |, NUREG-0612, Section

"Licenses for all operating reuctors not having a single-failure-proof overhead

crane in the fuel storage pool area shouid be revised to include a specification

comparable to Standard Technical Specification 3.9.7, 'Crane Travel - Spent Fuel

Storage Pool Building,' for PWR's and Standard Technical Specification 3.9.6.2,

'‘Crane Travel,' for BWR's, to prohibit handling of heavy loads over fuel in the

;t;roge pool until imy lementation of measures which satisfy the guidelines of
tion 5.1."

a. Summary of Lice:. ee Statements and Conclusions

The Licensee made no statement and expressed no
conclusions regarding this interim protection measure.

RESPONSE :

PNPS procedures define specific safe load paths for heavy loads handled in the
vicinity of the spent fuel pool. These safe load paths assure that no heavy loads
pass over the spent fuel pool with the exception of 2 loads which must pass over
certain peripheral areas of the pool. The 2 loads are casks which are carried
over the cask laydown area and the spent fuel gate, which is moved within the
pool along the wall adjacent to the reactor cavity and periodica'ly lifted out of
the pool for maintenance. None of these safe load paths pass directly over spent
fuel in the spent fuel pool. In addition, at certain times the Reactor Building
Crane load block may be moved over the spent fuel pool. The load block has not
been postulated to drop into the spent fuel pool on the basis that redundant upper
limit switches will be provided and redundant holding brakes exist for the crane
hoists. These redundant devices will assure that the probability of a two-
blocking or uncontrolled lowering event will be sufficiently small to eliminate
consideration of a postulated load block drop.

The procedures that include the safe load paths are safety related procedures
and therefore, deviations are tightly controlled as described previously in the
response to the open item related to draft TER Section 2.1.2.c. No additional
procedural controls or technical specifications are judged to be necessary at this
time.
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NRC Request: (from draft TER Section 2.2.3)

ial Re siews for Heavy Loads Over the Core (Interim Protection Measure 6,
ﬁEWiL Section 5.3

"Special attention should be given to procedures, equipment, and personne! for
the handling of heavy loads over the core, such as vessel internals or vessel
inspection tools. This special review should include the following for these
loads: (1) review of procedures for installation of rigging or lifting devices and
movement of the load to assure that sufficient detail is provided and that
instructions are clear ond concise; (2) visual inspections of ioad bearing
components of cranes, slings, and special lifting devices to identify flaws or
deficiencies that could lead to failure of the component; (3) appropriate repair
and replacement of defective components; and (4) wverify that the crane
operators have been properly trained and are familiar with specific procedures
used in handling these loads, e.g., hand signals, conduct of operations, and
content of procedures."

a. Summary of Licensee Statements and Conclusions

The Licensee made no statements and expressed no
conclusions regarding this interim protection measure.

RESPONSE:

Items (2), (3) and (4) are adequately addressed in previous responses in Boston
Edison's submittal of June 25, 1981 as supplemented by responses in this
submittal. The review of PNPS procedures requested in Item (I) hos been
performed and it has been confirmed that sufficient detail and clarity are
provided for the subjects of interest.
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TABLE |

HEAVY LOADS - REACTOR BUILDING CRANE

Heavy Loads

Waste Debris
Shipping Casks

Vessel Head
Insulation

Cattle Chute
Head Strongback

Reactor Shield Plug (9)

Drywell Head

Reactor Vessel Head

Steam Dryer Assembly
Moisture Separator Assemly
Spent Fuel Pool Gates (2)

Dryer/Separater Storage
Pit Shieid Plugs

Refueling Slot Plugs (4)
Spent Fuel Shipping Casks
Vessel Service Platform
Miscelianeous Tool Boxes

New Fuel Crates

Approx. Weight Procedures

(Tons)

25

42.5
0.6 (Max)

43

6.6 (Max)
26
4

3

General heavy loads handling procedure

to be implemented




TABLE 2
HEAVY LOADS - TURBINE BUILDING CRANE

Heavy Loods Approx. Weight Procedures
iionss

H.P. Turbine Outer Shell 72.7 *
H.P. Turbine Rotor 61.7 .
L.P. Turbine Hoods (2) 57.8 *
L.P. Turbine Inner, Upper 60.3 .
Casing (2)
L.P. Turbine Rotor (2) 147.2 .
Generator Outer Shield (Upper) 6.6 .
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