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Background

In a letter dated December 22, 1980, the NRC requested appicants for
operating licenses to submit a report documenting their compliance with
NUREG-0612, "Control of Heavy Loads at Nuclear Power Plants."
Specifically, Enclosure 3 (Sections 2.1 through 2.4) was to be
addressed. Texas Utilities Generating Company (TUGCO) provided the
response to this enclosure, as applicable to the Comanche Peak Steam
Eiectric Station (CPSES), on March 1, 1982. EG&G Idaho, Inc. was
contracted by the NRC to evaluate the CPSES response. On May 20, 1982,
the NRC provided TUGCO with the EG&G comments.

Introduction

This submittal provides the complete response to the NRC request for
information and specifies CPSES compliance with Sections 5.1.2, 5.1.3,
and 5.1.5 of NUREG-0612. These sections of NUREG-0612 provide
guidelines concerning the design and operation of load handlina systems
in the vicinity of stored spent fuel, the reactor core, and equipment
and components required for safe shutdown or decay heat removal.

Attachment A of this submittal provides the CPSES revised response to
Enclosure 3 of NRC letter dated December 22, 1980. Attachment B
provides the CPSES response to comments generated by EG&G Idaho, Inc.
as listed in NRC letter dated May 20, 1982. Attachment C provides
CPSES plant specific data and summary of regulatory positions for the
fuel building overhead crane.

It should be noted that Unit 1 and Unit 2 layouts are approximately
mirror images and that load handling modifications and restrictions
applicable to Unit 1 are also applicable to Unit 2.



ATTACHMENT A

CPSES RESPONSE (REV. 1) TO
ENCLOSURE 3 OF NRC LETTER
DATED DECEMBER 22, 1980
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1 INTRODUCTION

The term "heavy load" as used in this attachment is defined as greater

than the weight of a fuel assembly with control rods plus the weight of
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a spent fuel tool which totals approximately 2150 pounds.
A2 RESPONSE TO NUREG-0612
The following sections quote NUREG-0612 quidelines and provide the

CPSES response,

>

.2.1  GENERAL REOUIREMENTS FOR OVERHEAD HANDLING SYSTEMS

>

1. "Report the results of your review of plant arrangements to

M

identify all overhead systems from which a load drop may result in

damage to any system required for plant shutdown or decay heat

removal (taking no credit for interlocks, technical specifications

operating procedures, or detailed structural analysis).

RESPONSE :

The overhead handling systems at CPSES from which a heavy load drop
could result in damage to systems required for plant shutdown or
decay heat removal are summarized in Table A-] Also listed in
Tabie A-1 are all cranes which are capable of carrying heavy loads

in or near spent fuel storage areas.

2. "Justify the exclusion of any overhead handlinqg systems from the
above category by veritying that there is sufficient physical
separation from any load-impact point and any safety-related
component to permit a determination by inspection that no heavy

load drop can result in damage to any system or component required

for plant shutdown or decay heat removal."




RESPONSE :

e A-2 lists the overhead handling systems at CPSES which
maintain sufficient physical separation from systems required for
plant shutdown or decay heat removal to prevent

damage to these

systems, as determined by visual inspection. Therefore, these

overhead handling systems have been excluded from the category of

load handling systems listed in Table

Location of Unit 1 and common monorails are shown in the

listed below for each crane or hoist excluded:
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Drumming Storage Area Crane Figure

CPX-MEMCDS-N1

Maintenance Building Bridge Crane No Figure

CPX-MESCMB-0]

Circulating Water Intake Structure No Figure
Gantry Crane

CPX-MESCCW-01

Equipment Hatch Door Hoist
tq - A poor | C

CP1-MEMHCH-41

Waste Gas Compressor Hoist

CPX-MEMHCH-05

Positive Displacement Charging Figure A-17
Pump Hoist

CP1-MEMHCH-03




RESPONSE :

1 1

Table A-2 lists the overhead handling systems at CPSES which
maintain sufficient physical separation from systems required for
plant shutdown or decay heat removal to prevent damage to these

systems, as determined by visual inspection Therefore, these

overhead handling systems have been excluded from the category of

load handling systems listed in Table A-l

Location of Unit 1 and common monorails are shown in the figures

listed below for each crane or hoist excluded:

a. Drumming Storage Area Crane Figqure A-12

CPX-MEMCDS-01

b. Maintenance Building Bridge Crane No Fiqure

CPX-MESCMR.-N1

C. Turbine Building Gantry Crane Figqure A-3
CP1-MESCTC-01 S

d. Circulating Water Intake Structure No Figqure
Gantry Crane
CPX-MESCCW-01

e. Equipment Hatch Door Hoist Figure A-8
CP1-MEMHCH-41

£ \ Com ACC 4 t Fiag f ot

, . Waste Gas Compressor Hoist igure A-1

CPX-MEMHCH-05

g. Positive Displacoment Charging Figure A-17

Pump Hoist

CP1-MEMHCH-03
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rRecombiner Hoist

CPX-MEMHCH-07

- y Chille B~ =
Letdown Chiller Package

CP1_MFMHCH-NAS

H&' Chiller Hoist (near H-/ gure

CPY_MFMHCH-N9

H&V Chiller Hoist (near J-A Line)

CP ‘y’_‘»‘FMH{‘h_’: 8

Letdown HX and Seal ) Figure

Ho1st

CP1-MEMHCH-15

Condenser Vacuum Pump Hoist

CP1-MEMHCH-25

TBCW Pump Hc

CPX-MEMHCH-11

Heater Drain Pump Hoi1st

CP1-MEMHCH-28

Control Fluid

Uil

CP1-MEMHCH-29

Personnel Lock Hoist

CP1-MEMHCH-30

Reactor Vessel Stud Hoist

CP1-MEMHJC-01




Steam Generator Feed Water Pump

and Turbine Driver (Crane

CP1-MEMHNC-01

tquipment Hatch

*P1-MEMHCH-45

Equipment Hat

CP1-MEMHCH-4

Equipment Hatch

CPX-MEMHCH-53

Misc. Equipment No Fiqure

CPX-MEMHCH-54

Misc. Equipment Ho No Figure

ng_MgMpfu_QR

Dry Waste Compactor Hoist Figure A-12

CPX-MEMHCH-56

Chlorine Containers

CPX-MEMHCH-57

Chlorine Containers

CPX-MEMHCH-58

Aux. Steam Condensate Cooler Hoist Figure A-16

CPX-MEMHCH-60
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1scellaneous

~-MFMHCH-64

‘With respect to the design and operation of heavy-load-handling

systems in the containment and the spent-fuel pool area and those

load-handling system identified in 2.1-1 above, provide your
evaluation concerning compliance with the gquidelines of

Section 5.1.1. The following specific information (Comments 3(a)

through 3(g)) shouid be included in your reply.”

RESPONSE :

Our evaluation of compliance with NUREG-N612 concerning heavy load

handling systems at CPSES is presented in the responses to the

specific requests for information (Comments 3(a) through 3(g))

listed below.

Comment 3(a):
Drawings or sketches sufficient to clearly identify the location of

safety load paths, spent fuel, and safety-related equipment.




Response 3(a):
“Safe load areas" (areas serviced by a particular crane in which a
load drop will not result in damage to shutdown or decay heat
removal equipment or spent fuel) have been identified where
applicable for the cranes listed in Table A-1. Equipment handled
by these cranes will be transported whenever possible within the

identified safe load areas.

“Safe load paths" will also be identified and established for loads
handled outside safe load areas prior to initial fuel load to
ensure the safe operation of the crane during maintenance and

normal operation of the plant.

Each crane listed in Table A-1 is described below with a discussion
of the safe load area along with referenced drawings to identify

their location within the plant.

a. Fuel Building Overhead Crane - (CPX-MESCFC-01)

This crane is shown in Figure A-15 along with the safe load
area illustrated by the shaded region. Although this crane
does not travel directly over the spent fuel pools, a safe load
area has been defined outside the spent fuel pool areas. The
safe load area includes the fuel -eceipt and inspection area,
the shipping cask receipt and decontamination area, and new
fuel storage area. Load drop analyses have been performed for
these areas to assure that in the event of a cask drop, the
structural integrity of the floor will be maintained and no
damage may result to any safety related equipment.

Containment Auxiliary Upper Crane - (CP1&2-MESCCA-01)

This crane and its associated safe load areas are shown in
Figure A-10. The area serviced by this crane includes the
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CPSES

reactor vessel and therefore the potential exists for a heavy
load drop into the vessel. As a result, the safe load area is
defined outside of the reactor vessel area as indicated by the
shaded area in Figure A-10.

Containment Polar Crane - (CPi&2-MESCCP-01)

The area in éhe containment building serviced by this crane,
along with its safe load area, is shown in Figure A-11A and
A-11B. The Polar Crane essentially travels the entire diameter
of the Containment Building above elevation 905' and has the
potential for heavy load drops over the reactor vessel, steam
generators, reactor coolant pumps and piping, main steam lines,
and the temporary containment fuel storage area. Therefore,
during hot shutdown the safe load areas have been defined
outside of these areas as shown in Figure A-11A. The safe load
areas during cold shutdown for this crane are shown in Figure
A-11B. When fuel is not being stored in the containment fuel
storage area, this crane can safely traverse this area with a
heavy load. Load drop analyses have been performed for the
entire operating floor to assure that in the event of a heavy
load drop the floor will remain intact.

Containment Fuel Handling Bridge Crane - (CP1&2-MESCCF-01)

This crane is primarily designed for 1ifting a fuel assembly
and components and the associated handling tool (2150 1bs).
These loads are excluded from consideration as "heavy loads" as
defined in NUREG-N512 and therefore safe load areas are not

required.
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CPSES

Refueling Machine (TBX-FHSCMC-01 & TCX-FHSCMC-01)

This crane is shown in Figure A-8. The manipulator mast of
this crane is specifically designed to handle fuel assemblies
and therefore does not handle "heavy loads" as defined. The
auxiliary hoist of this crane services the refueling cavity

during refueling. Loads will be limited to 2150 1bs.

Containment Access Rotating Platform Hoists - (CP1&2-MESCRP-01)

This hoist has the same safe load areas as the Containment
Polar crane as shown in Figure A-4, A-11A, and A-1iB due to its

location and travel range.

Service Water Intake Structure Crane - (CPX-MESCSW-01)

This crane is shown on Figure A-21 along with the safe load
areas. Since most of the equipment serviced by this crane is
safety related Service Water pumps, pump motor, and piping,
only small portions of the intake structure can be considered
as safe load areas as illustrated in the shaded areas in Figure
A-21.

Fuel Handling Bridge Crane - (TBX-FHSCFB-N1)

This crane is shown on Figure A-14., The crane is primarily
designed to handle a fuel assembly and components with its
associated handling tool and therefore does not carry "heavy

loads" as defined. No safe load areas are therefore required.

Reactor Coolant Pumps Hoist - (CP1&2-MEMHCH-42)

This hoist is attached to the Containment Polar Crane main hook

during reactor coolant pump maintenance operations; therefore,




the safe load areas are th as for the Polar Crane in
Fiqure A-11A and A-11B.
For the remaining hoists listed in Table A-1, the establishment
safe load areas is not applicable since the hoists generally travel
along a single monorail which allows the hoist to follow only one

possible path., Locations of the Unit 1 and common monorails with

respect to plant shutdown equipment, decay heat removal equipment,

or spent fuel storage areas are shown in the figures listed below
for each hoist identified in Table A-1.
Moderating HX and

(CP1-MEMHCH-16)

Component Cooling Water Hoist

(CPX-MEMHCH-01)

Safety Related Chilier Hoist

(CP1-MEMHCH-04, 0D4A)

Centrifugal Charging Pump Hoist

(CP1-MEMHCH-01, 02)

Auxiliary Feedwater Pump Hoist Figure

1

Electric - (CP1-MEMHCK-13, 14)

Auxiliary Feedwater Pump Hoist Fiqure

Turbine - (CP1-MEMHCH-12)

Auxiliary Filter Hoist Figure

(CPX-MEMHWR-04)

Diesel Generator Hoist Figure

(CP1-MEMHCH-37, 38)




Spent Fuel Pool HX Hoist

(CPX-MEMHCH-69, 70)

Service Water Traveling Screen
Hoist (CPX-MEMHCH-12) and Jib

J

Crane (CPX-SWEHSG-01)

/

Residual Heat Removal and Containment

Spray HX Hoist (CP1-MEMHCH-47, 59)

Main Steam Safety Valve Hoist

(CP1-MEMHCH-48, 49, 50, 51)

Service Water Intake Stop Gate Hoist

(CPX-MEMHCH-61)

Auxiliary Filter Hoist Figure
(CPX-MEMHWR-04A)

Miscellaneous Hoist Figure
(CPX-MEMHCH-72)

Residual Heat Removal Pump Hoist Figure
(CP1-MEMHCH-08)

Comment

A discussion of measures taken to ensure that load-handling

operations remain within safe load paths, including procedures, if

any, for deviation from these paths.




CPSES

Response 3(b):

Through the use of administrative controls, heavy loads will be
transported whenever possible within "safe load areas" established
in respone to Comment 3(a) above. The "safe load areas" will be
clearly identified for each crane by a combination of placards,
procedures, and/or marked off areas near plant shutdown and decay
heat removal equipment or where spent fuel is stored.

However, for some heavy loads, it may be necessary to operate
outside the "safe load areas" and transport the heavy load over or
near plant shutdown or decay heat removal equipment or spent fuel.
In this event, special precautions, procedures, and/or instructions
will be utilized with the purpose of minimizing the risk of a heavy
load drop in these areas. The procedures will consist of a
combination of load drop prevention measures such as a list of
required equipment, inspections, acceptance criteria for the
movement of the load, sequence of steps, etc. "Safe load paths"
will also be established with the purpose of transporting equipment
over safe shutdown or decay heat removal equipment or spent fuel
via the safest and shortest route to the nearest “safe load area".
The equipment will then be transported within the “safe load area"
to its final destination.

The "safe load paths" will be clearly defined in the load handling
procedures and/or instructions that will be written for loads
handled over safety equipment or spent fuel. As stated in response
to Comment 3(a), "safe load paths" will be defined before initial
fuel load operations.

Comment 3(c):

A tabulation of heavy loads to be handled by each crane which
includes the load identification, load weight, its designated
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lifting device, and verification that the handling of such load is
governed by a written procedure containing, as a minimum, the
information identified in NUREG-N612, Section 5.1

o

Response 3(c):

lists the cranes and hoists identified in Table A-]
including the major loads projected to be lifted by each load
handling system. Also included is the approximate weight of each
of the loads identified. As stated in the response to Comment
3(b), special precautions, procedures, and/or instructions will be
utilized when handling these loads over or near safe shutdown
equipment, decay heat removal equipment, or spent fuel storage
areas.

~

Comment 3(d):
Verification that lifting devices identified in .3(c) above
requirements of ANSI N14.6-1978, or ANSI B30.9-1971
For 1ifting devices where these standards, as
supplemented by NUREG-0612, Section 5.1.1(4) or 5.1.5(5) are not
met, describe any proposed alternatives and demonstrate their

equivalency in terms of load-handling reliability.
Response 3(d):

Lifting devices for the loads identified in response to Comment

{ \
\
\

:) above will comply with ANSI B30.9-1971 where applicable.

3(c
Although a special 1ifting device for a spent fuel shipping

container weighing 10,000 pounds or more has not yet been procured,
ANSI N14.6-1978 and NUREG-0612 Guidelines for special lifting
devices will be invoked when this device is obtained. Although it
is anticipated at this time that the standards for the liftina

devices will be met, it may later be determined that alternatives




to the standard are required. In that event, written
will be made to the Nuclear Regulatory Commission describing t

alternatives and their equivalency in terms of l1oad handling

U |

1

reliability.

Reactor vessel head and reactor internals 1ifting rigs meet the
intent of ANSI N14.6-1978 and NUREG-0612 for design, fabrication,
assembly and operation. The analysis for these devices is provided
in Reference [2].

Comment 3(e):
Verification that ANSI B30.2-1976, Chapter 2-2, has been invoked
with respect to crane inspection, testing and maintenance. Where
any exception is taken to this standard, sufficient information
should be provided to demonstrate the equivalency of proposed
alternatives,

f

Response 3(e):
ANSI B30.2-1976, Chapter 2-2, will be invoked with respect to

inspection, testing, and maintenance.

With respect to Section 2-2.1.1.1 of ANSI B30.2-1976, cranes
located within Containment will be inspected per the required
visual inspection schedule only during the periods of crane
operation (generally during refuelings and cold shutdowns). This
is necessary because periodic inspections during power operations
are impractical due to high radiation levels in Containment. NoO
other exceptions to the standard are anticipated at this time;

however, if it is later determined that exceptions are required,

written notificetion will be made to the Nuclear Regulatory

Commission.




{

omment 3(f):

Verification that crane desig

Specification 70 and Chapter 2-1 of ANSI B30.2-197 'cluding

demonstration of equivalency of actual d gn requirements for

instances where specific compliance with these standards is not

provided.

Response 3(f):

Table A-3 lists the load handling systems identified in Table A-1l

and the applicable codes and standards as specified in the CPSES

Equipment Purchase Specifications. In all cases, the crane design

complies with the gquidelines of CMAA Specification 70 and Chapter
of ANSI B30.2-1967 and all hoists are designed in accordance
with the requirements of ANSI B30.16-1973.
Comment 3(q):
Exceptions, if any, taken to ANSI B30.2-1976 with respect to

operator training, qualification, and conduct.

Response 3(g):
No exceptions to ANSI B30.2-1976 with respect to operator training,
qualifications, and conduct are anticipated at this time; however,
if it is later determined that exceptions are required, written

notification will be made to the Nuclear Regulatory Commission.




CPSES

A.2.2 SPECIFIC REQUIREMENTS FOR OVERHEAD HANDLING SYSTEMS IN THE
VICINITY OF FUEL STORAGE POOLS

The following load handling systems are located in the vicinity of the
spent fuel storage area:

- Fuel Building Overhead Crane (CPX-MESCFC-01)
- Fuel Handling Bridge Crane (TBX-FHSCFB-01)

1. "ldentify by name, type, capacity, and equipment designator, any
cranes physically capable (i.e., ignoring interlocks, moveable
mechanical stops, or operating procedures) of carrying loads which
could, if dropped, land or fall into the spent fuel pool."

RESPONSE :
Equipment Name: Fuel Building Overhead Crane
Type: Overhead
Capacity: Main Hoist - 130 Tons
Auxiliary Hoist - 17 Tons
Auxiliary Hoist - 5 Tons
Equipment I. D. No: CPX-MESCFC-01

Note: This crane does not travel directly over
| the spent fuel pools, however, loads can
be traversed within 15 feet of the pools.

2. "Justify the exclusion of any cranes in this area from the above
category by verifying that they are incapable of carrying heavy
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loads or are permanently prevented from movement of the hook
centerline closer than 15 feet to the pool boundary, or by

providing a suitable analysis demonstrating that for any failure

mode, no heavy load can fall into the fuel-storage pool.”

RESPONSE :

Fuel Handling Bridge Crane (TBX-FHSCFB-01) is excluded from the

above category since this equipment is primarily designed for
handling a single fuel assembly within the spent fuel pools,
refueling canal, and cask handling pit. In addition, lift-limiting
features are provided for the fuel handling bridge crane to ensure
that spent fuel assemblies are not lifted above the safe shielding
depth provided by the water in the transfer canal, wet cask loading

pit, and spent fuel pools.

"Identify any cranes listed in 2.2-1, above, which you have
evaluated as having sufficient design features to maxe the
likelihood of a 1oad drop extremely small for all loads to be
carried and the basis for this evaluation (i.e., complete
compliance with NUREG-0612, Section 5.1.6 or partial compliance

supplemented by suitable alternative or additional design

features). For each crane so evaluated, provide the load-handling

system (i.e., crane-load combination) information specified in
Attachment 1."

RESPONSE :

Fuel Building Overhead Crane (CPX-MESCFC-01) - The Fuel Building

Overhead Crane consists of three separate hoists: The main hoist
(130 ton capacity) and two auxiliary hoists (17 ton and 5 ton
capacities).

The fuel building overhead crane is the primary means of

transporting nuclear fuel in and out of the fuel handling area of




the fuel building. Its range includes the spent fuel cask loading
area, the new storage pit, the cask handling area, the new fuel
receiving area, and the railroad loading and unloading area. The
crane is designed as a traveling bridge crane with a single trolley
and 1s provided with a cab and radio control station. The crane's
main hoist has been equipped with single-failure-proof features.
The special features incorporated into the design of the main
hoisting system of the crane precludes a load drop accident by
preventing a load drop in the event of a single failure in the
hoisting or braking system. Detailed information regarding the
design of the fuel building overhead crane's compliance with

single-failure-proof provisions of Regulatory Guide 1.104

"Single-Failure-Proof Overhead Crane ''“ndling System for Nuclear

Power Plants" (Draft 3, Rev. 1, Oct. 78), may be found in the
generic topical report entitled "Ederer's Nuclear Safety Related
X-Sam Cranes" EDR-1(P)-A and its Non-proprietary version
EDR-1(MP)-A. See FSAR Sections 9.1.4.2.3 and 9.1.4.3 for

supplemental information.

The two auxiliary hoists are used to handle new fuel assemblies and
other miscellaneous loads. Neither of these hoists can physically
travel any closer than 6'3" from the nearest spent fuel pool, which
should be sufficient clearance to prevent load drops into the
pools. To help insure this, any spent fuel cask will be handled

exclusively by the main hoist.

A drawing of the location of the Fuel Building Overhead Crane with
the safe load area is shown on Figure A-15. The limits of the safe
load area on the 860' elevation are bounded by the closest point
that any of the hoists can physically access the spent fuel pool;
6'9" for the No. 1 spent fuel pool and 9'6" for the No. 2 spent

fuel pool.
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For the crane identified ir 2.2-1, above, not categorized

according to 2.2-3, demonstrate that the criteria of NUREG-0

Section 5.1, are satisfied. Compliance with Criterion IV
demonstrated in response to Section 2.4 of this request.
respect to Criteria I through III, provide 2 discussion of your
evaluation of crane operation in the spent fuel area and your
determination of compliance. This response should include the
following information for each crane

)

RESPONSE :
This ot applicable to CPSES.

IFIC REQUIREMENTS OF OVERHEAD HANDLING SYSTEMS OPERATING

|

CONTAINMENT

The following load handling systems are located in the Containment

Building (in the vicinity of the reactor core):
Containment Polar Cranes (CP1 & 2 -MESCCP-01)
Containment Auxiliary Upper Cranes (CP
Reactor Coolant Pump Hoists (CP1 & 2 -MEMHCH-42)
Containment Fuel Handling Bridge Cranes (CP1 & 2 - MESCCF-01)
Refueling Machines (TBX-FHSCMC-01 and TCX-FHSCMC-01)

Containment Dome Access Rotating Platform Hoists
(CP1 & 2 -MESCRP-N1)

1. "ldentify by name, type, capacity, and equipment cesignator, any

cranes physically capable (i.e., taking no credit for any
interlocks or operating procedures) of carrying heavy loads over

the reactor vessels.”




RESPONSE :

a. Equipment Name: Containment Polar Crane

Single Trolley Traveling Bridge

Type:
Crane

Main Hook 175 Tons
Auxiliary Hook 20 Tons

Capacity:

Equipment I.D. No: CP 1 & 2-MESCCP-01
b. Equipment Name: Containment Auxiliary Upper
Crane
Type: Gantry
Capacity: 5 Tons
Equipment 1.D. No.. CP 1 & 2-MESCCA-01
¢c. Equipment Name. Reactor Coolant Pump Hoist
Type: Electric Hoist
Capacity: 45 Tons
Equipment 1.D. No.: CP 1 & 2-MEMHCH-42
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Equipment Name. Containment Access Rotating

Platform Hoists

Type: NA

Capacity: 1 Ton

Equipment 1.D. No.. CP 1 & 2-MESCRP-01

"Justify the exclusion of any cranes in this area from thc category
by verifying that they are incapable of carrying "heavy loads,"” or
are permanently prevented from the movement of any load either
directly over the reactor vessel or to such a location where in the
event of any load-handling-system failure, the load may land in or

on the reactor vessel."

RESPONSE :

Containment Fuel Handling Bridge Crane
(CF1 & 2-MESCCP-01)

This crane is used for handling fuel assemblies and components
within the containment by means of a long-handled tool
suspended from the hoist. The hoist travel range and tool
length are designed to limit the maximum 1ift of a fuel
assembly to a safe shielding depth. In addition, the foilowing
design safety features are provided:

1) The fuel handling bridge crane controls are interlocked to
prevent simultaneous operation of the bridge drive and
hoist.

2) Bricge drive operation is prevented except when the hoist

is in full up position.




3) Restraining bars are provided or each truck to prevent the
bridge from overturning.

The heaviest load to be handled by this crane is approximately
2150 1bs. This load is not considered a "heavy load" as
defined.

Refueling Machine (TBX-FHSCMCC-01 & TCX-FHSCMC-01)

The containment building refueling machine is used for lifting
a fuel assembly during refueling and transporting it between
the reactor vessel and the containment fuel transfer area.
This equipment is provided with electrical interlocks and limit
switches on the bridge and trolley drives to prevent damage to
fuel ascemblies. The winch is also provided with limit
switches to prevent a fuel assembly from being raised above a
safe shielding depth. In an emergency, the bridge, trolley,
and winch can be operated manually using the handwheel on the
motor shaft. The containment building refueling machine is
also equipped with a 1-1/2 ton hoist. This hoist is used
during the inspection of a control rod drive shaft. This load
is excluded from consideration as a "heavy load" as defined.
The maximum l1oad to be lifted by this hoist over the reactor
vessel will be administratively limited to 2150 pounds.

“lIdentify any cranes listed in 2.3-1, above, which you have
evaluated as having sufficient design features to make the
likelihood of a load drop extremely small for all loads to be
carried and the basis for this evaluation (i.e., complete
compliance with NUREG-0612, Section 5.1.6, or partial compliance
supplemented by suitable alternative or additional design
features). For each crane so evaluated, provide the
load-handling-system (i.e., crane-load-combination) information
specified in Attachment 1.




RESPONSE :

Containment Polar Crane (CP 1 & 2-MESCCP-01) is a single tralley
traveling bridge crane rotating on a single rail circular track and

is provided with cab and radio control stations.

The Containment Polar Crane was used during the plant construction
phase for 1ifts up to 475 tons (for hand'ing the reactor vessel and

steam generators) prior to its intended normal service.

The use of the crane during the construction phase does not imply

any nuclear safety related condition.

During refueling or maintenance operations, the Containment Polar
Crane handles a maximum non-critical load of 175 tons. The
heaviest 1oad expected to be 1ifted is the reactor vessel head
assembly. Various accident cases (i.e., dropping a reactor vessel
head assembly in the refueling cavity) were analyzed (Ref. 3) to
determine consequences. The analysis of each situation showed that
the integrity of the fuel cladding, and reactor vessel nozzles and
core cooling capability would be maintained. Due to the seismic
design of the Containment Polar Crane, its structural integrity is
sustained and its wheels are not dislodged from the track during an
SSE.

The conclusions of reactor vessel head drop analysis indicated that
the Containment Polar Crane did not need to be provided with single
failure protection. However, to avoid placing undue restrictions
on routine crane operations in the containment building, the
Containment Polar Cranes' main hoists have been equipped with
single-failure-proof features. A detailed analysis of the features

of the Containment Polar Crane has been made against the guidelines

of NUREG-0554 "Single-Failure-Proof Cranes for Nuclear Power

Plants." This analysis indicates that although the Containment
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Polar Crane was built prior to issuance of NUREG-0554, it is in
essential compliance with NUREG-0554. There are some minor
differences between the main hoist and the requirements of

NUREG-0554. These differences are described in detail in Table A-7
and Reference 1. The special safety features incorporated into the
design of the main hoisting system of the Containment Polar Crane
precludes a load drop accident by preve ting a load drop in the

event of a single failure in the hoisting or braking systems.

Detailed information on the lifting fixtures' compliance with ANSI

N14.6-1978 and NUREG-0612 is provided in Reference 2. See FSAR

Sections 9.1.4.2.3 and 9.1.4.3 for supplemental information.

"For cranes identified in 2.3-1 above, not categorized according to
2.3-3 demonstrate that the evaluation criteria of NUREG-0612,
Section 5.1, are satisfied. Compliance with Criterion IV will be
demonstrated in your response to Section 2.4 of this request. With
respect to Criteria I through III, provide a discussion of your
evaluation of crane operation in the containment and your
determination of compliance. This response should include the

following information for each crane.”

RESPONSE :

Cranes and hoists identified in Section A.2.3.1, not included in
A.2.3.3, are discussed here. The discussion includes all the
measures that are provided for each load handling system to assure
safe handling of heavy loads. The specific methods to be used for

each load handling system are as follows:

a) Containment Auxiliary Upper Crane (CP 1 & 2-MESCCA-01) -
Figure A-10 depicts the safe l1oad area for operating the
auxiliary upper crane during cold shutdown or refueling. The
area covered by this crane includes most of the reactor

refueling cavity area and, therefore, the potential exists for
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a heavy load drop into the reactor vessel when the vessel head
is removed. This crane can safely traverse its entire load
handling area when the vessel head is set on the reactor vessel
and is shown as a safe load area on Figure A-10. However, to
preclude a potential load drop into the vessel, the safe load
area for this crane, as shown in the shaded safe load area in
Figure A-10 will be reduced when the vessel head is removed.

Mechanical stops will be utilized during reactor vessel head
removal to physically nrevent this crane from traversing over
the open reactor vessel. Administrative controls addressing
the installation and removal of the mechanical stops will be
included in the reactor vessel head removal and installation

procedure.

Reactor Coolant Pump Hoist (CP 1 & 2-MEMHCH-42) - This hoist is
an auxiliary hoist which is attached to the Polar Crane main

hook when 1ifting the reactor coolant pump and motor out of the
steam generator compartments up to the 905' elevation in the
Containment Building. To preclude the failure of this hoist
from preventing decay heat removal or damaging spent fuel, the

following administrative controls will be implemented:

1) This hoist will be used only during cold shutdown and
refueling modes when 1ifting the reactor coolant pump and
motor. In these modes, the steam generators are not used
for decay heat removal which, in this case, will be
provided by the Residual Heat Removal (RHR) System. If a
load drop occurred in a steam generator compartment and
damaged the reactor coolant system piping in that
compartment, core cooling could still be maintained by use

of the separate and redundant RHR loop.
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2) Specific load paths will be developed for each reactor
coolant pump and motor removal and will not allow the load
to traverse over or near the reactor vessel.

3) Specific instructions will be developed to insure that the
reactor coolant pump and motor are properly rigged and
transported safely to its designated lay-down area.

The above conditions and instructions will be incorporated in
the load handling procedure written for the use of this hoist.

Containment Access Rotating Platform Hoist (CP1 & 2-MESCRP-01)
This one ton hoist is used for 1ifting miscellaneous tools up
to the Containment Access Rotating Platform and to the Polar
Crane. Interlocks to restrict the use of this crane only
within the safe load areas defined on Figure A-11A and A-11B
are not feasible, therefore, administrative controls will be
utilized which will restrict the use of this hoist only within
the safe load areas. This will insure that an accidental load
drop will not damage safe shutdown equipment or spent fuel.

SPECIFIC REQUIREMENTS FOR OVERHEAD HANDLING SYSTEM OPERATING
IN PLANT AREA CONTAINING EQUIPMENT REQUIRED FOR REACTOR
SHUTDOWN CORE DECAY HEAT REMOVAL, OR SPENT FUEL POOL COOLING

The following is a list of the load handling systems from Table A-1 not
included in Section A.2.2 or A.2.3 above.

a. Service water intake structure crane (CPX-MESCWS-01)

b. Safety related chiller hoists (CP 1 & 2-MEMHCH-04, 04A)

c. Moderating HX and letdown chiller HX hoists (CP 1 & 2-MEMHCH-16)
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Component cooling water pump hoist (CPX-MEMHCH-01)

Centrifugal charging pump hoists (CP 1 & 2-MEMHCH-01, 02)

Auxiliary feedwater pump hoists (CP 1 & 2-MEMHCH-13, 14)

(Electric motor driven pump)

Auxiliary feedwater pump hoists (CP 1 & 2-MEMHCH-12)

(Turbine driven pump)

Diesel generator (piston) hoists (CP 1 & 2-MEMHCH-37, 38)

Spent Fuel pool HX hoists (CPX-MEMHCH-69, 70)

Residual heat removal HX and containment spray HX hoists
(CP 1 & 2-MEMHCH-47, 59)

Main steam safety valves hoists (CP 1 & 2-MEMHCH-48, 49, 50, 51)

Service water intake stop gate hoists (CPX-MEMHCH-61)

Service water traveling screen hoist (CPX-MEMHCH-12)
Auxiliary filter hoist (CPX-MEMHWR-04, 04A)

Miscellaneous hoist (CPX-MEMHCH-72)

Residual heat removal pump hoists (CP 1 & 2-MEMHCH-08, 09)
"Identify any cranes listed in 2.1-1, above, which you have
evaluated as having sufficient design features to make the
likelihood of a load drop extremely small for all loads to be

carried and the basis for this evaluation (i.e., complete

compliance with NUREG-0612, Section 5.1.6, or partial compliance
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supplemented by suitable alternative or additional design
features). For each crane so evaluated, provide the load-handling
system (i.e., crane-load-combination) information specified in

Attachment 1.'
RESPONSE :

Safety Related Chiller Hoist - (CP1&2-MEMHCH-04A)

This single-failure-proof hoist is being procured to replace
the existing hoist so as to prevent or mitigate the
consequences of a heavy load drop. This new hoist is designed,
and fabricated in accordance to the generic topical report
entitled "Ederer's Nuclear Safety Related X-Sam Cranes"
EDR-1(P)-A.

Auxiliary Filter Hoist (CPX-MEMHWR-04A)

This hoist, in conjuction with the existing hoist
(CPX-MEMHWR-04), is used during the removal and transfer of
radioactive filter elements from their respective filter cells
to the drumming station. A single-failure-proof hoist is being

procured for handling the transfer cask from E1. 852'-6" to the
drumming station at E1. 810'-6". This hoist is designed and

fabricated in accordance to the generic topical report
EDR-1(P)-A.

"For any cranes identified in 2.1-1 not designated as
single-failure-proof in 2.4-1, a comprehensive hazard evaluation
should be provided which includes the following information..."




RESPONSE:

Hoists and cranes identified in Table A-1 which operate over safe
shutdown or decay heat removal equipment not addressed in Section
A.2.2 and A.2.3 of this report, are presented in Table A-6. This
table addrecses each applicable overhead handling system with a
description of the anticipated 1oads and impact areas. Also listed
is the safety related equipment affected by each load handling
system and load with the approximate elevation and the hazard
elimination category. The weights of the loads are provided in
Table A-4.

Most of the hoists listed are used for service on redundant,
horizontal, physically separated safety related equipment required
for safe shutdown and decay heat removal such that a load drop on
one safety train will not preclude the operation of the operable
redundant safety train.

The following describes the basis for the exclusion of the hoists
listed in Table A-6.

Service Water Intake Structure (SWIS) Crane - (CPX-MESCSW-01)

Service water intake structure crane is an overhead [-Beam
crane used to install and maintain the service water pumps,
fire pumps and associated piping and equipment inside the
service water structure during the maintenance operation of the

pumps.

The Station Service Water (SSW) System consists of two separate
and independent full-capacity, safety related trains.
Safety-related trains are redundant in that the components
supplied by one train are sufficient to perform the minimum

required safety function. Service water pumps inside the pump




house are physically separated from each other by reinforced
concrete walls. The SWIS crane is required to handle
occasional non-critical loads and operate during normal

operation of the plant.

The safety related equipment which may be affected by the
movement of loads with this crane is the service water pumps
and associated piping. Because of the physical separation and
the cross connections between both the train and unit, a load
drop from the SWIS crane will not preclude safe shutdown

through the use of the redundant SSW pump.

A detailed load drop analysis is shown in Table A-5. Case 3
represents the worst case, assuming pump 1B is inoperable and
needs to be repaired. During maintenance operation of this
pump, the SWIS crane is used to 1ift the pump motor over Train
"1A", "2B", and "2A" equipment to the open bay laydown area,
(see Figure A-21). During this crane operation, it is
postulated that the motor is dropped because of crane or
rigging device failure and damages Train "1A" pump and piping.
As the result of this postulated accident, both pumps for Unit
1 are inoperable. By opening the Unit 1/Unit 2 cross connect
valve (XSW-006), Unit 1 safety-related equipment cooling
requirements can be maintained by pump 2A with 1B piping and
Unit 2 safety-related equipment cooling requirements will be
maintained by pump 2B and 2B piping. Therefore, a load drop

from this crane will not prevent the redundant service water

pump from performing its safety function. (See Figure A-23 for

simplified flow diagram). In addition, during maintenance
operation of miscellaneous equipment in this building, special
precautions, procedures, and/or instructions will be utilized
with the purpose of minimizing the risk of a heavy load drop in

this area.
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Safety Related Chiller Hoist - (CP1 & 2-MEMHCH-04)

The safety related chiller hoist is used for handling the
cooler heat exchanger, chilled water circulation pump, pump
motor, and associated piping and equipment in Room No. 115A and

B of the Auxiliary Building.

The safety chilled water system is designed to remove heat
rajected by engineered safety feature pumg motors and
electrical switchgear. Administrative controls and speical
precautions will be taken when using this hoist prior to its
replacement with the single failure proof hoist described in

Section A.2.4.1.a above.

Moderating and Letdown Chiller Heat Exchanger Hoist (CP1 &
2-MEMHCH-16)

The safety related equipment, which may be affected by the
movement of loads with this hoist, is a small section of Class
1E (Train A) cable tray which is used for auxiliary feedwater
and component cooling water motor operated valves. Since all
of the cables are for TRAIN A only, TRAIN B equipment will be

available to perform the safety fuctions should a load drop

damage the cables in the tray.

It should be noted that this hoist does not travel directly
over the cable tray. Considering the remote possibility that a
load could accidentally swing out and damage the cable tray,
the redundant tray would still be available. Therefore,
operation of the hoist will not preclude safe shutdown of the

reactor fH>1lowing a load drop.




Component Cooling Water Pump Hoists (CPX-MEMHCH-01)

Unit 1 and Unit 2 are equipped with redundant Component Cooling
Water (CCW) systems consisting of two trains per unit. Each
CCW train is located in a separate room and serviced with a
separate hoist that can only traverse that particular CCW
train. Therefore, due to horizontal physical separation, it is
not possible for a load drop of one CCW pump hoist to preclude
the operation of the redundant CCW train.

A load drop analysis has been performed and the result
indicates that there will be no consequential damage to the

floor directly below the monorail.

Centrifugal Charging Pump (CCP) Hoists (CP1 & 2-MEMHCH-O1, 02)

Each centrifugal charging pump hoist services one centrifugal
charging pump (CCP). There are two redundant 100% capacity
CCP's per unit, each physically and electrically separated in

different rooms.

Due to the physical separation and redundancy of the CCP safety
trains, a load drop from one hoist would not preclude safe

shutdown of the reactor.

A load drop analysis has been performed and the result
indicates that there will be no consequential damage to the

floor directly below the monorail.




Auxiliary Feedwater Pump Hoists (electric motor driven pump)
(CP1 & 2-MEMHCH-13, 14)

These hoists service each of the electric motor driven
auxiliary feedwater pumps. If a load drop were to occur over
one of these feedwater pumps, the redundant 100% capacity
turbine driven auxiliary feedwater pump would be available to
supply the required feedwater since this pump is physically
separated in a different room.

Auxiliary Feedwater Pump Hoist (turbine driven pump) - (CP1 &
2-MEMHCH-2)

This hoist services only the turbine driven auxiliary feedwater
pump. If a load drop were to occur above this pump and result
in damage, the separate and redundant motor driven auxiliary
feedwater pumps would be available to supply the required
feedwater for decay heat removal.

Diesel Generator (Piston) Hoist (CP1 & 2-MEMHCH-37, 38)

Eac hoist services an area directly above each of the two 100%

capacity redundant diesel generators. Since each diesel

generator and associated hoist are located in different rooms
and, therefore, physically and electrically separated, a load
drop from one hoist would not preclude the use of the redundant

diesel generator to provide emergency power if required.

Spent Fuel Pool Heat Exchanger Hoist (CPX-MEMHCH-69, 70)

The safety-related equipment for TRAIN A and TRAIN B spent fuel
pool cooling systems are located in separate rooms and serviced
by separate Spent Fuel Pool Heat Exchanger Hoists. The hoists

are positioned above the train which it services and can only
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traverse above that particular train. Therefore, due to
physical separation, it is not possible for a load drop from
one Spent Fuel Pool Heat Exchanger Hoist to preclude the

operation of the other train.

Residual Heat Removal (RHR) Heat Exchanger and Containment

Spray (CS) Heat Exchanger Hoists - (CP1 & 2-MEMHCH-47, 59)

There are two RHR and CS Heat Exchanger hoists per unit with
each hoist servicing one RHR and CS Heat Exchanger. Each of
the two safety trains of RHR and CS Heat Exchangers are
physically separated from the other train. Therefore, due to
sufficient physical separation and redundancy of ti2 systems,
the operation of these hoists will not preclude safe shutdown
or decay heat removal should a load drop occur and damage

result to safety equipment.

Main Steam Safety Valves Hoists - (CP1 & 2-MEMHCH-48, 49, 50,
51)

The primary function of these hoists is to remove and in=tall
main steam safety valves from each main steam line. There is
one hoist per main steam line. The installation and removal of
the safety valves will be performed while the unit is on
residual heat removal, and therefore, a 1oad drop would not

adversely effect continued decay heat removal.

However during safety valve testing, the hoist may be used to
lift testing equipment over the valves. In the unlikely event
a load drop causes a main steam line break, safe shutdown and
decay heat removal could be achieved via the use of the other
three steam generators (if the steam generators were being used
for reactor heat removal). This steam break accident scenario
is bounded by the main steam line rupture analysis presented in
the CPSES FSAR Section 15.1.




Service Water Intake Stop Gate Hoist - (CPX-MEMHCH-61)

The Service Water Intake Stop Gate Hoist is used for removal
and installation of the service water pump compartment stop
gates. The remote possibility exists for a load drop of the
Service Water Intake Stop Gate Hoist to affect the operation of
one service water pump (one pump per train) by damaging the
pump shaft casing. However, since TRAIN A and TRAIN B
compartments of the service water intake structure are
physically separated by a concrete wall, a 1oad drop on one
train of the service water intake will not preclude the

operation of the redundant service water train.

Service uq;grrTréyQ[qu Screen HoistA(CPX5MEMHpH-12 and Jﬁp
Crane (CPX-SWEHSG-01)

These hoists are used for handling the service water traveling
screens and stop gates during maintenance operations (see
Figure A-22). A load drop from this hoist would not impact any
safety-related equipment.

A load drop analysis has been performed for the screens and
stop gates and the result indicates that there will be no
consequential damage to the floor directly below the monorail
and jib crane.

Auxiliary Filter Hoist (CPX-MEMHWR-04)

This hoist is used for handling miscellaneous spent filters and
the transfer cask. Figure A-19 shows the travel range for the
hoist. Until the single failure proof hoist described in
Section A.2.4.1.b is installed, this hoist will cover the
entire monorail area. Special precautions will be taken when
handling any heavy load over the equipment hatch area. By




inspection, there is no safety related safe shutdown equipment
directly below this hoist's permanent service area. Load
handling procedures will be established to ensure that any load

drop will not result in a safety concern.
Miscellaneous Hoist - (CPX-MEMHCH-72)

This hoist is used for handling tte spent fuel pool cooling
system isolation valves during maintenance operations (see
Figure A-13). In the event of a ioad drop and damage to one
train, the separate and redundant train would be available to
supply the required cooling for decay heat removal.

Residual Heat Removal Pump Hoist - (CP1-MEMHCH-08)

This hoist is designed for use during maintenance on each of
the RHR pumps. The RHR pumps provide decay heat removal
capabilities during cold shutdown and refueling modes. There
are two redundant 100% capacity RHR pumps per unit, each
located in a separate room with its associated monorail. The
hoist will be used for maintenance when the associated RHR pump
is removed from service. Since the redundant train is still
available, a load drop from one monorail will not prevent the

RHR system from performing its safety function.
A.3 CONCLUSIONS

Based on our evaluation of heavy load handling systems at the CPSES
facility, it is concluded that, in accordance with the provisions of
NUREG-0612, all heavy load handling systems will have adequate design
safety features to prevent or mitigate the consequences of postulated
accidental load drops.




To further assure the safe handling of heavy loads at CPSES, the
following measures will be provided for all load handling equipment

specified in Sections A.2.2, A.2.3 and A.2.4 of this attachment.

Safe laydown areas, safe load areas, and/or safe load paths will be
provided as discussed in this attachment prior to initial fuel load
operations to ensure safe operation of the cranes during

maintenance activities

To preclude rolling (if dropped) and to reduce floor impact, all
heavy ioads will be carried at the lowest practical height above
the operating floor or other components and structures aiong the

path of travel.

Load handling procedures for applicable cranes, and periodic
inspection and testing of the cranes, as previously stated in
Section A.2.1 of this attachment (Response (3e)), will be utilized.

This attachment, in conjuction with the results of the polar crare
single-failure-proof analysis (Reference 1) and reactor vessel head
and reactor internals lifting devices analysis (Reference 2)
constitutes our final response to Mr. Darrell G. Eisenhut's letter
dated December 22, 1980.

REFERENCES
Holloran & Associates, "Evaluation of the Comanche Peak Steam
Electric Station Containment Building Polar Cranes' Compliance with

NUREG-0554 Requirements," Revision 1, 12-15-82.
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and Load Cell Linkage to the Requirements of NUREG-0612,"
WCAP-10156, October 1982.

D. W. Alexander, R. Shakely and D. F. Dudek, "Reactor Vessel Head
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po

pent 0”.‘ r 4 X -MEMH

hoist.

Service water ! 1 utside of service
traveling screen { water intake structure

hoist and iib crane.

Residual heat removal 1 {-47. § afequards Bldg
HX and Containment

pray System hoist.

Main steam safety CP1 -48,49,50,51 safequards Bldg.

valves hoist.

ce water intake ( S( -01 Service water intake Abov ¢

structure crane structure

ontainment dome P1-MESCRP-01 ntainment Bldg.

access rotating
1."{1rt wm hoist.

Fuel handling

crane (Fuel

1inga machine ) F ontatinment

' i

mtainment Bldg.).

ervice water inta F Service water intake
stonp gate hoist. structure

Auxiliary filter CPX-MEMHWR -0 Auxiliary Bldqg.
hoist | 1-\‘)1‘;
Failure-Proof).
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OVERHEAR LOAD HANDLING SYSTEM
PROJECTED LOADS ANO WEIGHTS

APPROX . ANTICIPATED

CRANE/HOIST EQUIPMENT .D. NUMBER LOCATION ELEVATION PROJECTED LOADS LOAR WTS. LIFTING DEVICES*

Ct

44 Ibs. )

1. Fuel building CPX-MESCFC-01 Fuel Bldg. 860" . Spent Fuel Cask 220,000
overhead crane. B. New Fuel Assembly and 2,088 NR
Handling Tool
New Fuel Shipment Cask
Fuel Transfer Canal
Gates

Containment auxiliary CP1-MESCCA-O1 Containment . Reactor Vessel Stud
upper crane. CP2-MESCCA-01 Tensioning Device
Reactor Vessel Stud
Transport Baskets (full)
Reactor Vessel Studs
Control Rod Drive
Ventilation Ducts
Containment polar CP1-MESCCP-01 Containment . Reactor Vessel Head
crane. CP2-MESCCP-01 Assembly plus
Rig Pssembly plus
Load Cei. Linkage
and Contingencies
Reactor Upper Internals 132,000
Reactor Lower Internals 290,000
plus Lifting Rig plus
Load Cell Linkage and
Contingencies
- Internals Lifting Rig 18,350
- Reactor Lower Int.cnals 260,000
- Load Cell and Load 2,930
Cell Linkage
Reactor Coolant Pumps
- Pump Internals and 60,480 1bs.
Hoist
Pump Impelier and Hoist 52,880 1bs.
Rotating Element and 12,880 1bs.
Hoist
Pump Motor, Lifting Rig 89,986 1bs.
and Hoist
- Motor Stator and Hoist 53,283 1bs.
- Motor Rotor und Hoist 36,764 1bs.
- Fly Wheel and Hoist 21,405 1bs.
Air Cooler and Hoist 7,280 1bs.
Reactor Coolant Pump 16,280 1bs.
Motor Stand and Hoist
Fuel Storage Area 12,000 1bs.
Stop Gate




CPSES
TABLE A-4
(Sheet 2 of 5)

OVERHEAR LOAD HANDLING SYSTEM
PROJECTED LOADS AND WEIGHTS

APPROX. ANTICIPATED
CRANE /HO1ST EQUIPMENT i.D. NUMBER LOCATION ELEVATION PROJECTED LOADS LOAD WTS. LIFTING DEVICES*

4, Moderating Heat CP1-MEMHCH-16 Safequards 831° . Moderating HX Channel 268 1bs. ¢
Fxchanger (HX) and CP2-MEMHCH-16 B1dqg. Head
Tetdown chiller HX B. Moderating HX Tube Bundle 1,515 1bs.
hoist. . Moderating HX Shell 2,558 1bs.
Letdown Chiller HX 357 1bs.
Channel Head
Letdown Chiller HX
Tube Bundle
Letdown Chiller HX Shell

Component cooling water CPX-MEMHCH-0] Auxiliary Bldg. 810° . Component Cooling Water
pump hoist. Pump
B Component Cooling Water

Pump Base

Component Cooling Water

Pump Motor

Valves - 24"

Emergency Fan/Coil

Unit Motor

Safety related chiller CP1-MEMHCH-04A Auxiliary Bldg. ] . Cooler HX Tube Bundle
hoist. CP2-MEMHCH-04A 3. Condenser HX Tube Bundle
Chilled Water Circulating
Pump
Chilled Water Pump Motor
Potential Transformers
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