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MONTICELLO

CONTAINMENT VESSEL DESIGN SUMMARY REPORT

1.0 INTRODUCTION

This report has been prepared for the Atomic Energy Commission by the General Electric
Company. Its purpose is to provide technical information on the design of the containment
vessel. It describes design and leak test criteria and methods and contains code forms and leak
test results.

Previously submitted material has generally not been duplicated and where possible,
references to this material have been included. '

The containment vessel consists of a drywell and pressure suppression chamber, with a
vent system connecting them. Numerous previously submitted documents contain diagrams of
the system. A reactor building encloses the containment vessel and acts as a secondary con-
tainment when the containment vessel is in service. Both the containment vessel (primary
containment) and the reactor building are described in Section 5 .

The drywell is a light-bulb shaped vessel with the spherical portion at the bottom and with
the top cylindrical portion closed by a removable, flanged head.

The top head is of a type that can be easily opened. Details are such that all bolts are
removable with the head and arranged so that they may be tightened using an impact wrench., A
24 inch diameter inspection opening is provided in the head. The top head closure and the .
inspection opening have been made leak tight by means of double compression seals with con-
nections to permit leak testing by pressurizing the air space between the seals.

The suppression chamber is in the general form of a torus; however, in lieu of furnishing
a double curved surface, the vessel is made up of 16 mitered cylindrical sections. Baffles,
catwalks with steel grating floor and two manholes with ladders to the catwalks were provided.
Manholes are flanged and bolted with a double compression seal with connections to permit leak
testing by pressurizing the air space between the seals. Catwalks are capable of supporting a
live load of 50 psf.

The vent system interconnecting the drywell and suppression chamber consists of vents
between the drywell and a common header located within the suppression chamber, and down-
comer pipes from the header terminating below the normal water level in the suppression
chamber.

There are 8 vents equally spaced and uniformly sloped between the drywell and suppression
chamber. Joints, permanently accessible, are provided in each vent to allow for relative
movement due to expansion and contraction and other differential movements which may occur
between the containment vessels. The common header for the vents is also in the general form
of a torus and is also made up of 16 mitered cylindrical sections.
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The downcomer pipes are arranged so that there are 4 in panels with vents and 8 in panels
without vents. Each downcomer has an outside diameter of 24 inches and a wall thickness of

1/4". The downcomer pipes terminate 4.0 ft below the minimum water level in the suppression
chamber.

The sizes and arrangements of the drywell, suppression chamber and vent system are
shown on tables and illustrations in Section 5. The suppression

chamber is centered in the basement of the Reactor Building with the vertical axes of the vessels
coincident. .
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2.0 CONTAINMENT SYSTEM CRITERIA AND DESIGN
2.1 GENERAL

The containment vessel is designed, fabricated and testeu .. meet applicable codes or
standard requirements, in a manner that guarantees without failure the leak-tightness and
structural integrity of the system during all modes of plant operation or during any design
accident condition. Failure of a containment barrier is defined as any failure which increases
leakage rates above permissible values.

2.2 APPLICABLE CODES - PRESSURE VESSELS

The design, fabrication, erection and testing of the vessels conformed to the requirements
of the American Society of Mechanical Engineers Boiler and Pressure Vessel Code, Section III
Class B, 1965 edition, and all applicable addenda and Code Case Interpretations, including Code
Cases 1177 and 1330.

The completed vessels were inspected and marked by a recognized inspection agency
certifying that the requirements of the applicable standards and codes hac been fulfilled. The
vessels were stamped with the ASME Boiler and Pressure Vessel Code stamp in a permanently
visible location, in accordance with Paragraph N-150C.

Other - The design, fabrication, and erection of supports and bracing and like applications
not within the scope of the ASME Code conformed to the requirements of the Specifications for
the Design, Fabrication, and Erection of Structural Steel for Buildings, 1963 edition, of the
American Institute of Steel Construction.

2.3 MATERIALS

Materials used are in accordance with applicable codes. Plate materials are A212-B FBX
and A516-70 FBX to A300. Pipe materials are A333 Gr. 1 seamless, forgings are A350 LF 1,
bolts are A320-L7, A194 Gr 4, and A193-B8. Miscellaneous materials are A36, A284-B,
API-SLX-42, and A283 C.

2.4 DESIGN

2.4.1 Pressures and Temperatures

Drywell & Vent System

Maximum Internal Pressure: 62 psig @281°F
Maximum External Pressure: 2 psig @281°F
Design Internal Pressure: 56 psig @281°F
Design External Pressure: 2 psig@281°F
Operating Internal Pressure: 0to 1 psig@150°F
Operating External Pressure: Oto 1psig@150°F
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Suppression Chamber

Maximum Internal Pressure: 62 psig @281°F
Maximum External Pressure: 2 psig @281°F
Design Internal Pressure: 56 psig @281°F
Design External Pressure: 2 psig @281°F
Operating Internal Pressure: 0to 1psig@50to 100°F
Operating External Pressure: 0to 1psig@50to 100°F
Lowest Service Metal Temperature 30°F

2.4.2 Design Loads - Normal Operating Condition

During nuclear reactor operation the vessels are subject to the ._specilied Operating Pres-
sures and Temperatures. The suppression chamber also is subject to the pressure associated
with the storage of 75, 900 1’1:3 of water distributed uniformly within the vessel.

Accident Condition

In addition to the specified Design Pressures and Temperatures, the drywell shell and
closure head are designed and constructed to withstand jet forces of the following magnitudes in .
the locations indicated from any direction within the drywell:

Interior Area
Subjected to

Location Jet Force (Max) Jet Force
Spherical part of crywell 864, 000 pounds 3.69 sq. ft.
Cylinder and sphere to

cylinder transition 256, 000 pounds 1.42 sq. ft.
Closure Head 32, 600 pounds 0.181 sq. ft.

The spherical and cylindrical parts of the drywell are backed up by reinforced concrete
with space for expansion between the outside of the drywell and the concrete.

The above listed jet forces consist of steam and/or water impinging on the vessel causing a
maximum metal temperature of 300°F. The jet forces listed above do not occur simultaneously.
However, a jet force was considered to occur coincident with design internal pressure and a
temperature of 150°F. Where the drywell shell is backed up by concrete it was assumed that
local yielding will take place but it was established that a rupture will not occur. Where the
shell is not backed up by concrete, the p...iary stresses resulting from this combination of
loads did not exceed 0. 90 times the yield point of the material at 300°F.

The suppression chamber was designed for the specified Design Fressures & Temperatures

coincident with the loads associated with the storage of suppression pool water increased in
volume to 83, 700 ft. s and a jet force on each downcomer pipe of 21 kips.
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Equipment Loads in Drywell

The vertical loads of the primary reactor vessel and reactor support concrete and equip-
ment within the drywell were supported directly through the concrete [ill within the drywell to
continuous concrete fill below the drywell.

The design of the drywell in its final support condition included provision for the seismic
shear and moments on the base of the reactor vessel support pedestal.

Gravity Loads Applied to the Drywell Vessel include:

The weight of the steel shell, jet deflectors, vents and other appurtenances.
Loads from equipment support structural members.

An allowance of 10 psf for the compressible material to he temporarily applied to the
exterior of the vessel for use as concrete forms.

The live load on the equipment access opening: 20 tons.

The live load for the depth of water on the water seal at the top flange of the drywell with
the drywell hemispherical head removed, or loads from refueling seals without head removed.

The weight of contained air during test.

A temporary load due to th2 pressure of wet concrete to be placed directly against the
exterior compressible material attached to the exterior of the drywell and vents as shown on the
drawings. It is intended that the concrete be placed at a rate of 18 inches in depth per hour. It
is estimated that this rate of placement will result in a radial pressure on the vessel of 250 psf.
Consideration was given to the residual stresses due to the unrelieved deflection of the vessel
under this load, applied in successive 3 foot high horizontal bands.

Gravity Loads Applied to the Suppression Chamber include:

The weight of the steel shell including baffles, catwalks, headers, downcomers and other
shell appurtenances.

The suppression pool water stored in the vessel,

The temporary load of 200 psf on the horizontal projected areas of the vessel due to the
weight of wet concrete and concrete forms to be supported from the vessel during the
construction of the floor above. The ASME Code allowable stresses were increased by 33 per-

cent for the combination of this temporary load with other concurrent loads.

The weight of contained air during test.
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Lateral Loads - Wind Load

The drywell vessel which was exposed above grade prior to construction of the Reactor
Building was designed for wind loads on the projected area of the circular shape in accordance
with the height zones below in combination with other loads applicable during this stage with
stresses limited to 133% of the ASME Code allowable stresses.

Height above grade (ft.) Wind Load (psf)
0- 30 15
30 - 100 21
Over - 100 27

Earthquake Loads - Drywell

A lateral force equal to the seismic coefficients indicated in Figdres F.2.1 and F.2.2
applied to the drywell permanent gravity loads and a vertical force equal to 4% of the permanent
gravity loads were assumed as acting simultaneously with each other and were taken concurrently
with the permanent gravity loads, accident pressure conditions and other lateral loads.

Suppression Chamber

A horizontal acceleration of 12%g was applied at the mass center of the suppression
chamber and combined as stated above with a vertical acceleration of 4%g and the gravity loads,
accident pressure, etc.

Suppression Chamber Baffles - Loads

1) Horizontal: 6 psi on full area of each member of baffle, to provide support
_against wave action

2) Vertical: Dead load of baffle members

End Connections

Designed as slip joints so baffles do not act as ties or struts for suppression chamber
shell. End connections designed for up to 50% overstress so baffle connections will fail before
any damage can be done to suppression chamber shell.

Vent Thrust

The vent pipes and their connections to the drywell, the suppression chamber and the vent
header were designed for the following loads: '
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Normal and Refueling Operation - A force resulting from the differential horizontal and
vertical movements between the drywell and suppression chamber due to changes in temperature,
For this condition it was assumed that the drywell temperature is 150°F and the suppression
chamber temperature is 50°F.

Initial and Final Test Conditions - A force equal to design pressure times the net area o:
the connecting ring between the vent pipe and the expansion bellows plus a force equal to design
pressure times the flow area of the vent pipe.

Accident Condition - Forces similar to those above except the temperature of the drywell
was taken as 281°F,

Beader Loads - The weight of the containment cooling headers in the drywell, the spray
header in the suppression chamber and the header on the outside suppression chamber were
included in the gravity loads to be considered in the design of the vessels. The header outside
the suppression chamber was flooded for all loading conditions. The spray headers in both
vessels were considered as being empty except during the "Refueling'" and "‘Accident" loading
conditions.

2.4.3 Load Combinations

The vessels were designed for the loading combinations listed below.

2.4.3.1 Drywell and Vent System

2.4.3.1.1 Initial test condition at ambient temperature at time of test

Dead load of vessel

Test pressure

The weight of contained air

Lateral load due to wind or earthquake, whichever is more severe
Vent thrusts

Vertical earthquake load

Header load

2.4,3.1.2 Final test condition at ambient temperature at time of test

Dead load of vessel and appurtenances

Gravity loads from equipment supports

Gravity loads of compressible material

Dead load on welding pads

Design pressure - internal and/or external

Loads due to earthquake in combination with internal pressure only
Effect of unrelieved deflection under temporary concrete load
Restraint due to compressible material

Vent thrusts

Weight of contained air

Header load
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2.4.3.1.4

2.4.3.1.5

MONTIECELLO

Normal operating condition at operating temperature range of 50°F to 150°F

Dead load of vessel and appurtenances

Gravity loads from equipment supports

Gravity load of compressible material

Loads due to earthquake in combination with 0 psig internal pressure only
Vent thrusts

Restraint due to compressible material

" Dead load on welding pads

Effect of unrelieved deflection under temporary concrete load
Qperating pressure - internal or external

Live load on personnel air lock and equipment access opening
Loads from refueling seal

Header load

Refueling condition with drywell hemispherical head removed at operating
temperature range of 50°F to 150°F

Dead load of vessel and appurtenances

Gravity loads from equipment supports

Gravity load of compressible material

Dead and live loads on welding pads

Water load on water seal at top flange of drywell

Effect of unrelieved deflection under temporary concrete
Restraint due to compressible material

Live load on personnel air lock

Live load on equipment access opening

Accident condition

Dead load of vessel and appurtenances

Gravity loads from equipment supports

Gravity load of compressible material

Dead load on welding pads ' _

Loads due to earthquake in combination with internal pressure only
Design pressure and temperature

Effect of unrelieved deflection under temporary concrete load
Restraint due to compressible material

Vent thrusts

Jet forces

Header load
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2.4.3.2.1

2.4,.3.2.2

2.4.3.2.3

2.4,3.2.4

MONTICELLO

Suppression Chamber

Initial and final test condition at ambient temperature at time of test

Dead load of vessel and appurtenances

Suppression pool water )

Loads due to earthquake in combination with internal pressure only
Design pressure - internal or external -

Vent thrusts

Weight of contained air

Header loads

Temporary condition at ambient temperature during construction

Dead load of vessel and appurtenances
Loads due to earthquake

Temporary concrete construction loading
Live load on catwalks and platforms
Header load

Normal operating condition at 50°F - 100°F

Dead load of vessel and appurtenances

Suppression pool water

Loads due to earthquake in.combination with 0 psig internal pressure only
Header loads

Operating pressure - internal or external

Live load on catwalks and platforms

Vent thrust

Accident Condition

Dead load of vessel and appurtenances

Suppression pool water

Loads due to earthquake in combination with internal pressure only
Design pressure

Vent thrusts

Jet forces on downcomer pipes

Header loads

F.2-3
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2.4.4 Stresses - Primary Stresses

The enclosure was so designed that primary membrane stresses resulting from the above
listed combinations of loads did not exceed those permitted by the Code.

Primary and Secondary Stresses

Secondary membrane and bending stresses in the drywell, suppression chamber and vent
system resulting from distortions due to specified internal pressure, loads, and temperature
were computed. In the calculation of these stresses all resistances to uniform increase in
radius were considered. Combined primary and secondary stresses were within limits
specified in the ASME Boiler & Pressure Vessel Code.

Earthquake Stresses

Stresses under seismic loading did not exceed the ASME Code or the AISC Code allowable
stresses. Use of the 1/3 increase that is normally permitted when considering earthquake loads
was not required.

245 Design Reconciliation

A design basis review of the drywell identified differences between the seismic acceleration curves shown
in Figures F.2.1 and F.2.2 and those specified in Appendix A, Section A.3 and as stated in USAR Section
5.2.5.3.1. An engineering review of these differences concluded that results reported in Section 2.4 of this
appendix are still valid when the seismic accelerations identified in Appendix A are considered in the analysis.
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ELEVATION 1017ft - Oin. TOP OF DRYWELL

ELEVATION 992 ft - 5-1/2 in. SUPPORT ]

TOP OF EMBEDMENT 917 ft -6 in.

EL.EVATION 980 ft -10 in. WATER LEVEL
WHEN FULL

FULL

0.1

FIGURE F.2.]

0.2 0.3 0.4
SEISMIC COEFFICENT (g)

DESIGN SEISMIC COEFFICIENT (TOP SUPPORTED)
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1035 1 |
TOP OF DRYWELL
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1015 — —
995 | —
975 — —_—
955 | _
935 — —
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95 |— —
895
0 0.1 02 0.3 0.4
SEISEMIC COEFFICIENT (g)
FIGURE F.2.2. DESIGN SEISMIC COEFFICIENT (TOP UNSUPPORTED)
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3.0 LEAK AND OVERLOAD TESTS

A complete report on the leak test and overload test is included herein as Attachment "A",
This report was prepared by Chicago Bridge and Iron Company and contains the test procedure

as well as the test results. All leakage rates were well within the allowable limits.

F.3-1
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4.0 FIELD REPAIRS

4.1 INTRODUCTION

In January, 1968, a crack was discovered where a shop assembled nozzle penetration
insert plate was welded to the drywell shell of the containment vessel. Extensive inspection,
magnetic particle testing and metalurgical examinations were undertaken to determine the cause
and extent of cracking. These tests revealed the cracking to be the surface type and most of the
cracks were found to be in the insert plate heat affected zone on the chamfered edge. The
cracks discovered were longitudinal and immediately adjacent to the weld, ranging in depth from
approximately 1/32 to 3/16". No subsurface cracking was detected. The major portion of the

cracking occurred on the inside surface and was not confined to a parﬂcular type or size of
chamfered insert plate.

The fabricator of the containment vessel (C.B.&I.) compiled a detailed report on the
cracks, evaluation of the cracks, laboratory simulation of the cracks, analysis of the cause of
cracking, and laboratory and field tests of the containment vessel and vessel material. Copies
of this report are on file at Chicago Bridge and Iron's Oak Brook, Illinois offices and at
General Electric's San Jose, California office, as well as the applicant's office. Nineteen copies
of this report were unofficially distributed to the Chief, Reactor Project Branch 1, DRL, of the
USAEC in March, 1968. The cracks, evaluation of the cracks, the above report and weld
repair procedures were the subject of an information meeting held with the AEC on March 20,
1968. Because of this extensive reporting, only a summary of the problem and repairs are
included as part of this report.

4,2 SUMMARY

A) Surface cracking, ranging in depth from 1/32" to 3/16" was initially detected on
January 18, 1968, mostly confined to the inside of the chamfered insert plates. No
subsurface cracks were found.

B) An extensive field and laboratory investigation revealed that this cracking occurred as
a result of the presence of hydrogen, high residual stresses, discontinuities at the
surface, and high hardness. Laboratory tests simulating actual field temperature
conditions resulted in similar cracks. It was concluded that such cracking could be
prevented by using higher preheat and post heat temperatures which would tend to
alleviate all of the above conditions, except the surface discontinuities.

C) A magnetic particle examination was made of all field welds, both inside and outside,
subsequent to discovery of this cracking and prior to pneumatic testing of the vessel.

D) Cracks were traced out using carbon arc gouging and all cracks were repaired using

200° to 300°F preheat and 200° to 300°F post heat for one hour. Repaired areas were
- radiographed and magnetic particle examined after at least 24 hours delay. .
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E) Al repaired and adjacent areas were again magnetic particle examined during the
pneumatic test after the vessel had reached 5 psi pressure. No weld repairs were
required.

F) Al repaired and adjacent areas were again magnetic particle examined after the
vessel had reached 26 psi pressure. Again no weld repairs were required.

G) Following the overload and leak rate test of the vessel, a magnetic particle examina-
tion was made of all the field welds around all insert fittings, both inside and outside,
and spot checks were made of main vessel joints. No weld repairs were required.

4.3 CONCLUSIONS

The absence of cracking as evidenced by the extensive magnetic particle testing during and
subsequent to the pneumatic testing of the vessel substantiates the adequacy of the procedures
developed for examing welds and for making repairs.
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APPENDIX F

Attachment "A"

C.B.&l. Report of Initial Overload Test
and
Leakage Rate Determination
of the
Pressure Suppression Containment
Iofum

Monticello Nuclear Generating Plant
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INITIAL OVERLOAD & LEAK RATE TEST REPORT
OF THE CONTAINMENT VESSEL
MONTTCELLO NUCLEAR PROJECT
Muns ICELLO, MINNESOTA

INTRODUCTION
The Monticello Nuclear Power Project of the Northern

States Power Company incorporates a pressure suppression
containment system with a drywell having interconnecting
vent lines to a suppression chamber. The system is
intended to provide a leak resistant enclosure for the
nuclear reactor and any steam or gases that may be
released. The vessel is of the shape and size as shown
on Page F.A-l.

The drywell and suppression chamber were designed, erected
and tested by Chicago Bridge & Iron Company under a contract
with General Electric Company and in accordance with General
Electric Company specifications. The containment was
designed and constructed in accordance with the rules of
Section III of the ASME Code as a class "B" vessel. The
containment vessel, consisting of interconnected drywell

and suppression chamber, was stamped after completion and
testing with the ASME symbol for the design internal
pressure and design temperature.

The drywell was constructed on a skirt, but the lower portion
.was embedded in concrete prior to the vessel test. However,

a Halogen leak test was conducted on all embedded seams to
insure their leak tightness prior to this embedding operation.
The suppression chamber was constructed on permanent steel
columns with shear ties to resist all horizontal earthquake
forces. All plate seams, excluding the embedded portion,

were accessible for inspection inside and outside before and
after the pressure test. All permanent connections were
welded in place in the shell of each vessel.
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Since outside weather conditions were severely cold at the
time of test, a temporary encasement was built around the
vessel. This temporary encasement was made from patented
scaffolding and sheets of polyethylene, and its interior
was heated to obtain an environment suitable for testing
the vessel.

GENERAL PROCEDURE

The following test was made: The procedure for the overload
test fulfilled the requirements of Section III of the ASME
Code including Code Cases 1177-5 and 1330-1 and the latest
addenda as of July 1966. The overload test was made with
the suppression chamber partially filled with water to the
accident condition level (83,700 cubic feet). Both the
drywell and suppression chamber were simultaneously
pressurized with air to 125% of the design pressure.

The leakage rate test is performed by comparing a
pressure in the containment vessel to a pressure in an
inner chamber which is an integral part of the reference
system. The reference system was tested with a Halogen
leak detector and an absolute pressure test was conducted
for 39 hours prior to the leakage rate test.

The drywell and suppression chamber were tested for leaks

in accordance with General Electric Specification No. 21A5642.
A general description of the reference system type of leakage
test is as follows: By locating the inner chamber inside

the drywell and inside the suppression chamber approximately
at the center of the individual air masses, the average
temperature of each air mass can be proportionately
represented. Previous tests have shown that the data of
successive midnight to dawn periods can be compared due to

relatively uniform temperature conditions during this pericd.
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The negligible difference in average air temperature between
the inner chamber and the containment vessel eliminates the
possibility of a pressure differential being caused by
temperature., With the reference system tested, any relative
decrease in containment vessel pressure must be considered
as external leakage. A manometer is used as the pressure
differential sensing device between the reference system and
the vessel. Page F.A-4describes the relationship between the
differential pressure measurements to the per cent leakage.

Interior measurements of dew point and air temperatures were
made and included in the calculation of the leakage rate. The
results of the test are shown in Appendix F.A.E.

PRELIMINARY INSPECTION AND TESTING
Before the overload and leakage rate test at Monticello,

preliminary inspection and testing was performed in the shop
and field. All shop welded manholes and nozzles were
magnetic particle inspected after stress relief. The
personnel lock was shop assembled and tested for structural
adequacy. A leak test of the lock was performed in the shop
on gasket seals, valves, shaft penetrations, nozzles and

piping.

At the Monticello site, the reference system was tested by
pressurizing with Freon and using a Halogen leak detector.
After installation, the dew cell elements and resistance
bulbs were tested in position and found to be operating.
The reference system was purged of Freon and pressurized
with nitrogen for the absolute pressure test. This test
was started at 5:00 P.M. February 7, 1968, and concluded
at 8:00 A.M., February 9, 1968.
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The data compiled during this time, showed the reference
system to be leak tight within the accuracy cf the
instruments. However, at the start of the leak rate test
and after the final socap film test, a leak was found to
have been created at Valve B. This leak was corrected
and retested prior to starting the leak rate test. A
discussion was held with General Electric, and it was
agreed that another hold test of the reference system
was not necessary.

A 2 psig soap film leak test of the inner door and a
10 psig soap film test of the exterior door of the .
personnel lock was made. No detectable leaks were
found in either case.

The air space between the double gasketed connection
of the head flange, equipment hatch, stabilizer hatches
and manholes was pressurized to approximately 100 psig
and socap film tested. No detectable leaks were found.

OVERLOAD TEST
After testing of the reference system, the containment

vessel was closed for the overload test. The suppression
chamber had been filled with water in accordance with
Step B=-6 of the test instructions and at 12:00 noon on
February 9, 1968, pressurizing operations were begun.

The vessel was pumped to 5 psig and a complete soap film
test of the vessel was made.

Pressurizing operations were resumed and at 10:47 A.M.
February 10, 1968, overload pressure (70 psig) was
reached. After one hour the pressure in the vessel was
reduced to design pressure (56 psig) and the soap film
test was started.
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LEAKAGE RATE TEST"

The leakage rate test of the vessel in the wet conditicn
began at Midnight, February 10, 1¢°7. and terminated at
7:00 A.M., February 13, 1968. Internal fans were used in
the drywell and suppression chamber for the circulation of

air in order to obtain uniform conditions. External
heaters were turned on intermittently to maintain a
reasonable outside temperature.

To obtain a dew point temperature (and a water vapor
pressure) three dew cells were located in the suppression
chamber and three in the drywell. Ten resistance

bulbs were used for temperatures, three in the suppression
chamber, one in the water, one in the vent line, and five

in the drywell. These locations are illustrated in Figure B.
At 7:00 A.M., February 13, 1968, the leak rate test was
concluded and the vessel pressure was reduced to atmospheric.
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MEASIIREMENT OF LEAKAGE
BY THE INNER CHAMBER METHOD

V= Geocmetric Volume of Contaimment Vessel

P = Absolute Pressure of Contaimment Vessel
' ; . P
Total Expanded Air Content = V X =y

"
o
’

|

Loss = Initial Expanded Afr - Finmal Expanded Air

v i Int. P - & Fin. P o )
(as a positive v ¢ Iot. P Initial P
Value) 1477 '
Containment
A basic preliminary step is the installation Vessel

and thorough check of an Inner Chamber with.
connecting tubing and instruments to assure
that the assembly will be an absclutely tight
reference system.

The Inner Chamber Method eliminates tempera-

ture measurements from the calculations. At
periods of relatively uniform temperature
throughout the Containment Vessel and the Inner
Chamber, usually widnight to dawn, the tempera-
ture will cause negligible differential pressure
reading on the Manometer. During the uniform
temperature periods, hcwever, a leakage of air
from the Vessel will be measured on the Manometer
by a decrease in Vessel pressure as compared with ;
the leaktight Inner Chamber. This decrease in. D;ﬁ:sizggial
pressure between the Initial and Final periods of

uniform temperature is Final P - Initial P.

* = - = - - +
Hence, Per Cent Loss FLnalfiE PInltlalzﬁP x 100 = & posttive wilue

If AP and P are measured in inches of water and pounds. per square inch
respectively, and the leakage is to be calculated as a negative value,

Initial AP - Final AP < 100
Int. P x 13.6

Then, Per Cent Loss * =

* These equations applicable only when the temperature in the
Containment Vessel and Inner Chamber are approximately equal
and the Initial & Final temperatures are approximately equal.
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MONTICELLO

RESULTS OF INSPECTIONS AND TESTS

PRELIMINAKY <. ICKS

The field magnetic particle inspection of manholes and
nozzles did not find any indication of cracks or defects.
The leak tests of the locks in the field at 2 psig and

10 psig were satisfactory and no leaks were found. No
leaks were found in pressurizing between the two gaskets
of bolted covers.

The pressure-temperature data for the holding test of

the reference system is tabulated in AppendiX F.A.A. The
results seem somewhat erratic because the internal heaters
were operated intermittently during this test. However,
to insure tightness a second Halogen leak test was
performed on the reference system just prior to overload
test. This test proved satisfactory.

OVERLOAD TEST AND SOAP FILM INSPECTION
The overload test chart is reproduced in Appendix F.A.C. The

hourly pressure-ambient temperature data recorded during

the pump-up of the containment is tabulated in Appendix F.A.D.
During the overload test one temporary plug blew out of a

1" coupling on a 10" instrument line. The plug was replaced
and the test resumed without incident.

The soap film test of the containment at the design pressure
found several minor leaks. Several leaks were found on the
temporary caps on the control rod drive penetrations. The
plugs were tightened and the leaks minimized. Small leaks
were found at the connection of power leads passing through
the drywell. The only correction was to cut the leads

and the decision was made to leave them alone and start the
leak rate. Leaks were detected in four lock penetrations
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and these were plugged with temporary caps welded on the
inside of the drywell. These plugs leaked somewhat but
not sufficiently to stop the test. Also several leaks
were found in the stuffing box connections on the lock
door operating mechanism. These were of minor nature and
were repaired after the test.

LEARK RATE TEST

The hourly data recorded during the February 11-13, 1968,
wet leakage rate test is tabulated in Appendix F;A.E. The
readings began at Midnight, February 10 and there was
indication of large leaks. By 8:00 A.M. February 11, the
test was halted in order to determine the location of leaks.
The leaks were found to be at a 1" diameter coupling and
also the power leads for heaters inside the drywell. The
power leads were cut and the opening was capped by Bechtel
and the 1" diameter plug was changed. At Midnight, February
11, test data gain began to be collected for the leakage
rate test. Readings taken at 8:00 A.M. the following
morning indicated no large leakage.

The circulating fans operated continuously during the

test which helped provide a uniformity in the air vapor

space. The data during the periods of 2:00 A.M. to 7:00 A.M.

on February 12, and 13 proved to be the most stable, and

this data is summarized below. The atmospheric temperatures

are in °F, the containment vessel pressures are in 1lbs./sqg. inch
absolute, and the differential manometer readings are in

inches of water.
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FEB. 12, 1968 FEB. 13, 1968
Int, Air Cham. Diff. [ht. Air Cham. Diff.
Temp. Press. Mano. Temp. Press. Mano.
Hours o . PSIA In. H.O oF. PSIA In. HEO

2:00 A.M. $9.0 68.3 Te25 58.5 68.3 7.50
3:00 58.5 68.1 7.20 58.5 68.3 7.54
4:00 58.5 68.0 7.19 58.5 68.3 7.58
5:00 58.5 68.0 7..20 58.5 68.3 7.60
6:00 58.0 68.0 7.20 58.5 68.2 7.61
7:00 58.0 68.0 120 58.5 68.2 7.63
WEIGHTED
AVERAGE 58.4 68.1 T2k 58.5 68.3 757

The change in water vapor pressure in the air-vapor:space
can be calculated from the temperature in dew point

measurements. The internal air temperatures, the water

temperatures, and the dew point temperatures all in °F
2:00 A.M. to 7:00 A.M. time

are summarized below for the

pericd.

F.A-12
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DRYWELL SUPPRESSION CHAMBER* VENT LINE**
Int. Air Dew Int. Air Water Dew Int. Air
Hours Temp. °F. Point °F. Temp. °F. Temp. °F. Point °F. Temp. °F.

FEB. 12, 1968

2:00 A.M. 58.0 46.7 60.0 54.0 56.9 60.0
3:00 57.6 46.2 60.0 54.0 56.2 59.0
4:00 576 46.7 60.0 54.0 56.0 59.0
5:00 57.6 47.2 60.0 54.0 56.0 59.0
6:00 §74+2 46.9 59.6 54.0 56.0 59.0
7:00 56.8 46.4 59.6 54.0 56.0 58.0
AVERAGE 575 46.7 59.9 54.0 56.2 59.0

FEB. 13, 1968

2:00 A.M. 57.6 49.1 60.0 55.0 57.4 59.0
3:00 57.4 49.1 60.0 55.0 56.5 59.0
4:00 57.6 49.1 60.3 55.0 57.2 59.0
5:00 57.5 49.3 60.3 55.0 56.7 59.0
6:00 57.6 49.1 60.0 55.0 56.9 59.0
7:00 57.6 48.6 §0.0 55.0 57.2 59.0
AVERAGE 57.6 49.1 60.1 55.0 57.0 59.0

*Header assumed to have same temperature and dew point as suppression
chamber

**Vent line assumed to have same dew point as drywell

REV 4 12/85
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From the above average internal air temperature and dew point
temperature, the relative per cent humidity for February 12,
calculates to be 68.03% and 87.91%, respectively for the
drywell and suppression chamber, and 73.75% and 89.7% for
February 13.

Considering that the drywell and vent lines have 68% of the
total volume of the containment ﬁessel, the average water
vapor pressures are .179 psi for February 12, and .191 psi
for February 13.

Correcting the above temperatures to weighted average
temperatures and using the above data (without vapor pressure
corrections) of the two successive 2:00 A.M. to 7:00 A.M.
periods, the preliminary per cent leakage (as a negative
number) per 24 hour period is as follows:

_ 100 _ e Int. I.A.T.
Per Cent Loss = (s5rpres—x 377 ¥ [Int. AP - (Final AP) x (Fgp——sa. 7]
100 518.4
(e il7-2L - 7.57 (G5 5) ]

-.0190%/24 hrs.

Considering only the change in water vapor pressure, the apparent
per cent loss (as a negative number) is as follows:

_ 100 ; Int. I.A.T., _
Per Cent Loss = (TEET_5_§_§TTT) x [Final W.V. X (Fin. I.A,T.) Int. W.V.]
100 518.4
(g3l [-191(51gig) ~ -179]
= ,0176%/24 hrs.
F.A-14
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Combining the above calculated values the corrected per cent loss
(as a negative number) is as follows:

Corrected per cent loss

preliminary per cent loss minus the

apparent per cent loss

1}

-.0190 - .0176 = -.0366%/24 hrs.

100 7.21

( i 7«37 518.4
68,17 27.7

+ .179 - (577? + '191)(§T§T§)]

]

-.0366%/24 hrs.

The corrected ver cent loss of the wet test was well within the
acceptable leakage rate of .2 of 1% for 24 hours. The calculated
leakage from the test data was acceptable to General Electric
Company and Chicago Bridge & Iron Company.

CHICAGO BRIDGE & IRON COMPANY
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REFERENCE SYSTEM HOLD TES™

Temperature Barometric REFERENCE SYSTEM PRESSURE
of Ref. Sys. Pressure Measured Absolute Corrected
Deg. Deg. .

Fahr. Abs. In.

Feb. 7 °F. °R. Mercury PSIA PSIG PSIA PSIA
5:00 P.M. 69 529 29.43 14.4 73.0 87.4 -
6:00 73 533 29.44 14.4 74.3 88.7 -
7:00 74 534 29.45 14.4 75.0 89.4 -
8:00 69 529 29.44 14.4 74.0 88.4 -
9:00 68 528 29.43 14.4 73.8 88.2 -

Feb. 8 “ ‘

9:30 A.M. 79 539 29.29 14.4 75.6 90.0 -
11:30 _ 80 540 29.32 14.4 75.9 90.3 -
1:15 P.M. 81 541 29.25 14.3 76.0 90.3 -
2:30 81 541 29.20 14.3 75.8 90.1 =
3:30 80 540  29.19  14.3  75.8 90.1 -
4:30 79 539 29.18 14.3 75.6 89.9 -
5:30 78 538  29.19 14.3  75.3 89.6 88.7
7515 74 534 29.20 143 74.4 88.7 -
8:00 72 532 29.20 14.3 74.0 88.3 -
9:00 70 530 29.20 14,3 73.7 88.0 -
10:00 69 529 29.24 14.3 73.6 87.9 -

Feb, 9
7:00 A.M, 66 526 29.30 14.4 72.9 87.3 -
8:00 66 526 29.30 14.4 72.8 87.2 -

Initial Data Selected At 6:00 P.M. Feb. 7.

Final Data Selected At 5:30 P.M. Feb. 8

Correct Pressure = (Final Abs. P:ess.)(;Ei?'Aig?iTE;:?°}
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THERMOCOUPLE DATA FOR SHELL TEMPERATURES

MONTICELLO

Gage 1 Gage 2 Gage 3 Gage 4 Gage 5 Gage 6 Gage 7 Gage 8

Date et °F. °F. 2 o°F . °F. °F. -
FEB. 9
Noon 79 97 86 100 74 70 70 48
1:00 P.M. 82 88 78 94 75 76 76 49
2:00 80 94 98 94 78 80 78 53
5:00 75 81 95 78 78 78 80 55
6:00 52 61 70 49 60 60 66 40
6:15 48 57 66 48 56 58 64 38
6:30 48 54 64 44 55 58 64 38
7:05 48 54 63 44 56 63 67 44
7:32 41 43 48 36 48 48 54 30
8:20 38 43 50 40 49 52 59 33
8:40 42 45 52 42 55 57 60 34
):00 44 47 52 44 57 57 64 37
9:30 45 48 52 45 57 59 65 37
10:00 48 49 55 51 61 61 64 39
10:30 54 56 61 60 64 66 70 44
FEB. 10
12:30 A.M. 58 58 64 61 69 69 73 48
1:00 56 56 61 61 69 69 73 48
1:30 55 58 62 54 69 69 75 45
2:00 52 55 60 55 70 70 73 45
3:00 58 58 62 60 70 71 75 48
3:30 55 58 63 60 71 71 73 48
4:00 50 53 60 55 65 65 70 45
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Gage 1 Gage 2 Gage 3 Gage 4 Gage 5 Gage 6 Gage 7 Gage 8

Date bt 22 2F. °F. L 3 °F. it °F. oF.
"FEB. 10
4:30 A.M. 58 58 62 60 67 Al 75 48
5:00 58 58 62 60 69 70 75 49
5:30 55 57 60 59 69 70 & 48
6:00 54 56 61 S8 67 i2 14 44
6:30 55 56 61 57 67 72 74 48
7:45 53 58 58 53 65 2 75 48
8:00 52 57 58 55 67 70 75 48
8:30 53 58 59 61 64 65 72 48
9:00 54 62 62 65 65 68 70 48
9:30° 54 64 65 73 68 - 68 71 48
10:00 60 71 g 74 67 69 71 48
10:30 61 73 73 76 66 69 74 48
10:47 62 73 74 81 71 71 76 48
11:30 68 81 84 90 69 69 T3 4R
NOON 73 89 87 94 69 70 75 48
5:30 P.M. 62 69 79 64 * 67 79 48
6:00 59 66 73 61 - 71 78 48
6:30 59 65 73 59 - 69 79 48
7:50 55 63 63 53 - 71 79 48
8:37 S5€ 56 62 52 - 67 80 48
10:30 51 51 57 50 - 67 79 48
11453 46 50 50 45 - 65 79 48
FEB. 11
12:30 A.M. 56 58 59 56 - 74 82 55
1:57 53 56 59 54 - 77 85 54
*Gage 5 was broken during the 56 PSIG soap film cc..
F.A.B-2 REV 4 12/85
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Gage 5 Gage 6 Gage 7 Gage 8

Date °F. °F. bl °F. g e °F. 2F. °F.
FEB. 1l
3:15 A.M. 54 54 63 52 - 75 84 54
4:15 54 54 56 52 = 75 85 56
5:00 53 53 55 52 = 73 86 56
6:20 46 46 49 47 - 70 76 50
7:05 4¢€ 46 46 44 - 66 76 49
8:00 46 47 49 48 - 67 79 49
9:00 49 58 58 64 - 66 79 47
10:00 53 66 62 64 - 66 77 48
11:00 53 63. 66 67 - 64 77 47
NOON 61 72 72 75 61 64 82 48
1:00 P.M. 67 72 79 74 60 64 79 47
2:00 68 75 86 76 60 66 8l 47
3:00 68 73 85 75 60 65 8l 43
4:15 67 76 86 76 63 79 84 49
5:00 66 70 80 69 62 62 79 49
6:00 64 65 74 60 61 65 76 49
7:00 55 62 67 55 61 65 80 48
8:00 55 58 62 53 62 65 79 49
9:00 52 55 61 54 - 69 8l 48
10:00 53 56 58 51 - 64 8l 48
11:00 52 53 55 52 63 66 81 47
MIDNIGHT 48 53 54 51 62 64 82 49
FEB. 12
1:00 A.M. 49 51 53 48 60 65 79 46
2:00 48 49 53 51 62 65 79 49
3515 58 58 61 57 68 73 85 56
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Gage 1 Gage 2 Gage 3 Gage 4 Gage 5 Gage 6 Gage 7 Gage 8B

Date °F. o Y °F. oF. °F. °F, °F .,
'FEB. 12

4:00 A.M. 58 58 61 57 67 73 88 56
5:35 54 54 54 54 64 72 83 52
6:10 54 54 54 54 63 71 83 52
7:10 54 54 54 54 62 60 83 52
8:00 53 53 53 54 62 68 8l 48
9:00 53 58 58 60 60 70 78 50
10:00 55 59 . 60 60 60 70 77 48
11:00 55 62 66 69 60 69 77 48
NOON 60 70 70 70 61 66 77 49
1:00 P.M. 61 66 70 70 61 70 83 49
2:00 64 65 70 66 64 71 - 84 50
3:00 63 69 75 71 66 71 79 50
4:00 65 71 75 71 66 75 84 51
5:00 64 67 74 67 66 68 83 50
6:00 56 60 67 55 64 69 81 49
7:00 56 60 63 54 64 70 83 52
8:00 5€ 59 60 56 64 70 80 50
9:00 56 57 58 54 66 72 83 52
10:00 54 56 57 49 64 67 81 52
11:00 54 54 56 51 64 69 79 52
MIDNIGHT 52 52 54 S1 63 69 79 52
FEB. 13

1:00 A.M. 55 55 55 55 63 70 84 53
2:00 55 55 56 55 64 71 83 55
3:00 55 55 57 57 65 7% 83 54
4:00 53 53 53 53 61 66 80 50
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Gage 1 Gage 2 Gage 3 Gage 4 Gage 5 Gage 6 Gage 7 Gage 8
Date °F. *r. 47 SES °F. °F. s °F.
FEB. 13
5:00 53 53 53 53 61 67 80 49
6:00 56 56 56 56 63 70 84 50
7:00 SE S6 56 56 64 70 86 50
F.A.B-5 REV 4
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Qutside Air

MONTICELLO

CHICAGO BRIDGE & IRON COMPANY

CONTAINMENT VESSEL

OVERLOAD & SOAP FILM TESTS

Vessel Pressure

Time Temp. Gage 1 Gage 2 Rec. Remarks L
Feb. 9
1968
12:00 PM 0 Celd, clear, =urny
1:15 5 M.P. - Soap tested
5:30 0 25 5 Zold & Clear
6:00 & 6 6
6415 6 10 6.5
6:30 =2 10 12 10 Colder
6:38 10.5 12 12 dtorped pumping goitsg inl -
tent to block up leak 1n
tent and to turn on outside
heaters.
7:04 10.5 12 12 Opened valves pumping
7430 13 14 12.5 in tank
7:47 14 15 13 Shut comp. down to tank
turned on inside heaters.
8:18 14 15 13 Tied compression into
9:00 19 19.5 19.5 chamber.
Shut pumping dcwn I min.
9:30 21 22 22
10:15 24 25 25 Recorder froze-worked on it
10:30 26 27 26 and got it unstuck.
10:33 26 27 26 Blowing off
10:37 25 26 26 Closed Valve
M.P. fitting and some wei.i
seams
F.A.D-1
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CHICAGO BRIDGE & IRON COMPANY

CONTAINMENT VESSEL

OVERLOAD & SOAP FILM TESTS

Vessel Pressure

OQutside Air

Time Temp. °F Gage 1 Gaage 2 Rec. Pancrks
Feb. 10
1968
1:00 AM -2 25 26 26 Pumping on chamber - 1 heate:
1:30 27 2¢€ 28 on in vessel - 4 outside
2:00 30 26 31 4 in supp. chamber area
2:15 32 33 Stop pumping for eicc.
3:00 -9 Resume pumping
3:30 35 36 . 36
4:00 38 39 39
4:30 40 3 40
4:50 42 40 42 2 min. hold .
5:30 ' 45 40 46 Recorder was frozen.
6:00 -11 48 49 49 5 min hold. .
6:30 51 51 5%
7:00 51 1" plug Blew - Shut Down
7:30 51 Resume Pumping
8:00 54 54 54
8:30 57 57 57 5 min. hold - Shut down for
last look at boiler.
9:00 58 59 59
9:30 - 61 61 62 Shut Down 1 heater inside.
9:40 63 63 63 Short hold for 634 increment
10:00 64 65 65 Shut Down 2nd inside heater-
All off.
10:30 67 68 68
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CHICAGO BRIDGE & IRON COMPANY

CONTAINMENT VESSEL

OVERLOAD & SOAP FILM TESTS

Vessel Pressure

Outside Air

Time Temp. °F Gage 1 Gage 2 Rec. Remarks
Feb. 10 B

1968
10:47 AM 70 70 70 Overlaod test pressure.
11:07 70 70 70 Transfer pressure on lock.
11:47 70 70 70 Start pressure reduction.
12+ X7 56 56 56 Down to W.P.
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MONTICELLO

LEAKAGE RATE TEST DATA

Ves.Ga. Barom. Barom. Absol. Manometer Avg. Dew* Avg.* &Rel W. V. . I.A.T.
Time Press. in.lig psi Press. Vessel Ref.Sy. AP Pt. Temp. Dew Pt. Humid Press. (Rank)
FEB. 11
1968 : - w o=
1:45 AM 54.0 29.18 14.3 68.3 2.60. 0.92 1.68 118.5 49.5 73.8 0.175 518
3:00 53.75 28.80 14.1 67.9 2.61 0.89 1.72 117.5 18.8 ih 0.170 517
4:00 53.6 29.20 14.3 67.9 2.64 0.89 1.75 117.5 48.8 76.3 0.170 516.5
5:00 53.6 29.18 14.3 67.9 2.78 0.72 2.06 116.5 48.1 75 0.166 516
6:00 53.5 29.22 14.3 67.8 2.83 0.62 24 2% 116.5 18.1 77.5 0.166 515
7:00 53.4 29.20 14.3 67.7 2.87 0.53 2.34 1172:5 48.8 80O 0.170 515
8:00 53.4 29.20 14.3 677 3.02 0.40 2.62 117 48.4 BO 0.168 514.5
9:00 53.5 29.20 14.3  67.8 3.05 0.35 2.70 137.5 48.8 BO 0.170 515
10:00 53.7 29.21 14.3 68.0 3.80 0.00 3.80 118 49.1 77.5 0.172 516
11.00 53.9 29.23 14.3 68.2 4.40 -0.50 4.90 119 49.8 77.5 0.177 517
12:00 54.1 29.20 14.3 68.4 5.18 -1.10 6.28 120 50.5 77.5 0.181 517.5
1:00 54.2 29.05 14.2 68.4 5:35 -1.78 713 120.5 50.9 73.8 0.184 519.5
2:00 54.3 29.10 14.3 68.6 6.45 -2.80 9.25 121 51.2 71.3 0.186 520.5
3:00 54.5 29.10 14.3 68.8 6.62 -3.,02 9.64 121.5 51.6 70 0.189 521.5
4:00 54.6 29.10 14.3 68.9 7.21 -3.08 10.29 122.5 52.3 71.3 0.194 522
5:00 54.9 29.10 14.3 69.2 7.33 -3.10 10.43 123 52.6 68.8 0.196 523
6:00 54.9 29.10 14.3 69.2 7.18 -3.00 10.18 123 52.6 68.8 0.196 523
7:00 54.6 29.10 14.3 68.9 7.18 -=3.10 10.28 124 53.2 70 0.200 523
g:00n 54.6 29.10 14.3 68.9 6.41 % 8.86 123.5 52.9 72:5 0.198 522
=00 54.4 29.07 14.3 68.7 6.09 -2.20 8.29 123 52.6 72.5 0.196 521.5

*A1l averages shown in Appendix E are straight arithmetical and have not been weighted.

F.A.E-1
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Ves.Ga. Barom. Barom. Absol. Manometer Avg. Dew Avg. $Rel w. v. I.A.T.

Time Press. in.lg psi Press. Vessel Ref.Sy. AP Pt., Temp. Dew Pt. Humid Press. (Rank)
FEB. 11

1968
10:00 PM 54.25 29.08 14.3 68.6 5.90 -2.05 7.95 123 52.6 73.8 0.196 521
11:00 54.25 29,09 14.3 68.6 5.75 -1.98 T.73 122.5 52.3 75 0.194 520.5
12:00 54.2 29.10 14.3 68.5 5.62 -1.88 7.50 123 526 76.5 0.196 520
fEB. 12

11968

1:00 AM 54.0 29.08 14.3 68.3 5.54 -1.87 7.41 122.5 523 78 0.194 519.5
2:00 54.0 29.10 14.3 68.3 5.48 ol W & | T .25 122 51.9 78 0.191 519
3:00 53.8 29.14 14.3 68.1 5.45 -1.75 7.20 121 51.2 76.5 0.186 518.5
4:00 53.7 29.13 14.3 68.0 5.45 -1.714 7.19 121.5 51.6 78 0.189 518.5
:5:00 53:7 29.14 14.3 68.0 5.45 -1.75 7.20 121.5 51.6 78 0.189 518.5
'6:00 53.7 29.13 14.3 68.0 5.45 -1.75 7.20 1215 51.6 79.5 0.189 518
I7:00 53.7 29.13 14.3 68.0 5.45 =1..' 15 7.20 121 51.2 78 0.186 518
'8:00 53.8 29.16 14.3 68.1 5.43 -1.175 7.18 121.5 51.6 79.5 0.189 518
'9:00 53.9 29.19 14.3 68.2 5.50 115 7225 122.5 52.3 Bl 0.194 518.5
10:00 54.0 29.19 14.3 68.3 5.55 -1.90 7.45 122.5 52.3 79.5 0.194 519
11:00 54.0 29.14 14.3 68.3 5.60 ~2.20 7.80 122.5 52.3 76.5 0.194 520
12:00 54.0 29.20 14.3 68.3 5.90 -2.42 8.32 124 53.2 76.5 0.200 520.5
1:00 PM 54.0 29.18 14.3 68.3 6.34 -2.96 9,30 125 53.9 76.5 0.206 521.5
3:00 54.0 29.18 14.3 68.3 5.90 -2.65 8.55 125 5349 76.5 0.206 521.5
4:00 54.1 29.18 14.3 68.4 6.20 -2.81 9.01 125.5 54.3 76.5 0.209 522
5:00 54.1 29,20 14.3 68.4 6.70 -3.40 10.10 125.5 54.3 76.5 0.209 522
ﬁfOO 54.1 29.22 14.3 68.4 7.05 -3.50 10.55 124 53.2 72.5 0.200 522
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MONTICELLO
Ves.Ga. Barom. Barom. Absol. tlanometer Avg. Dew Avqg. % Rel W. V. I.A.T.
Time Press. in.lg psi Press. Vessel Ref.Sy. AP Pt. Temp. Dew Pt, Humid Press. (Rank)
FEB. 12
1968 !
7:00 PM 54.1 29.24 14.3 68.4 6.10 ~-2.45 8.55 125.5 54.3 79.5 0.209 521
8:00 54.0 29.29 14.4 68.4 5.95 -2,25 8.20 124.5 53.6 78 0.203 520.5
9:00 54.0 29,31 14.4 68.4 5.80 ~-2.10 7.90 124.5 53.6 79.5 0.203 520
10:00 54.0 29.32 14.4 68.4 5.81 -1.98 7.79 124 53.2 78 0.200 520
11:00 54.0 29.34 14.4 68.4 5.69 =-1.93 7.62 124.5 51.6 81 0.203 519.5
FEB. 13
1968
12:00 54.0 29.34 14.4 68.4 5.59 -1.89 7.48 124 53.2 81 0.200 5.9
1:00 AM 53.9 29,37 14.4 68.3 5.68 -1.86 7.54 123 52.6 81 0.196 518.5
2:00 53.9 29.40 14.4 68.3 5.68 -1.82 7.50 124 53.2 82.5 0.200 518.5
3:00 53.9 29.42 14.4 68.3 573 -1.81 1+54 123:5 52:9 82.5 0.198 518.5
4:00 53:9 29.42 14.4 68.3 5:15 ~1.83 7.58 124 53.2 82.5 0.200 518.5
5:00 5%?9 29.46 14.4 68.3 5.80 -1.80 7.60 123.5 52.9 B82.5 0.198 518.5
6:00 53.8 29.45 14.4 68.2 5.77 -1.84 7.61 123.5 52.9 87.5 0.198 518.5
7:00 53;3 29.45 14.4 68.2 5.73 -1.90 7.63 123.5 52.9 8z.5 0.198 518.5
F.A.E-]
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MONTICELLO

' Resistance Bulbs * Dew Cells
Time B-1 B-2 B-3 B-4 B-5 B-6 B-7 B-8 B-9 B-10 Avg. D-1 D-2 D-3 D-q pD-5 D-6 Avg.

FEB. 11
1968
1:45 AM 60 59 60 56 57 57 58 57.5 58.5% 52 58 126 127 126 110 109 112 118.5
3:00 59 58.5 59 55 55.5 56 56.5 56.5 57.5 52 57 126 127 126 108 108 110 117.5
4:00 59 58 59 54 54.25 55.5 56 55.5 &7 52 56.5 127 127 127 107 107 110 117.5
5:00 59 58 59 53.5 53.5 D4 55 55 56 52 56 126 127 126 105 107 109 116.5
6:00 58 5% 58 52.5 53 53.5 54 54 55 52 55 127 127 125 106 106 109 116.5
7:00 59 £3.5 59 52 52.5 53 53.5 53.5 54.5 53 55 127 127 125 109 107 110 117.5
8:00 58 .1 58 52 52 53 53 53 54 53 54.5 126 126 127 108 106 110 117
9:00 58 51 58 53 53 53 54 54 54 53 55 127 127 127 108 107 110 117.5
10:00 58 57 58 55 55 56 55 56 56 . 53 56 126 126 128 110 108 112 118
11:00 58 58 58 57 56 57 56 57 58 52 57 127 127 126 113 109 113 119
12:00 58 58 58 60 58 57 56 55 58 52 57.5 128 127 126 113 112 115 120
1:00 PM 58 58 59 62 60 62 59 58 59 52 59.5 128 128 125 114 112 117 120.5
2:00 59 55 59 64 61 61 60 60 61 53 60.5 125 128 127 115 114 118 121
3:00 60 59 59 66 62 62 62 61 62 53 61.5 126 128 127 116 115 118 121.5
4:00 60 59 60 68 63 63 62 62 63 53 62 128 128 127 117 116 119 122.5
5:00 61 60 61 69 64 64 63 63 63 53 63 129 128 126 118 117 121 123
6:00 60 61 61 68 64 64 63 64 64 53 63 128 128 127 117 117 120 123
7:00 61 60 61 65 64 64 63 64 64 53 63 129 129 129 118 118 122 124
8:00 61 60 61 62 62 63 63 63 64 53 62 129 129 129 119 116 120 123.5

*}IOTE B-10 reads temperature of H20 ~ not in avg.

F.A.E-4
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MONTICELLO
Resistance Bulbs ~ Dew Cells

Time B-1 B-2 B-3 B-4 B-5 B-6 B-7 B-8 B-9 B-10 Avg. D-1 D-2 D-3 D-4 D-5 D-6 Avg.
FEB. 11

1968

9:00 PM 61 60 61 61 62 62 62 - 62 63 53 61.5 129 128 127 117 117 119 123
10:00 61 60 61 60 60 61 61 61 62 53 61l 128 128 129 118 1l6 119 123
11:00 61 60 61 60 60 60 61 61 61 54 60.5 129 128 129 116 116 118 122.5
12:00 61 60 61 59 59 60 60 60 61 53 60 128 129 129 117 117 119 123
FEB. 12

1968

1:00-AM 61 60 60 58 58 59 59 60 60 54 59.5 129 129 128 115 115 119 122.5
2:00 60 60 ‘60 57 58 58 58 59 60 54 59 130 128 130 114 114 116 122

3:00 60 60 60 57 57 58 58 58 59 54 58.5 129 128 128 115 112 115 121

4:00 60 60 60 57 57 58 58 58 59 54 58.5 128 128 128 115 113 116 121.5

5:00 60 60 60 57 57 58 58 58 59 54 58.5 128 128 128 116 115 115 121.5
6:00 60 59 60 57 56 57 58 58 59 54 58 128 128 128 117 113 115 121.5

7:00 60 59 60 56 56 57 57 58 58 54 58 128 128 128 114 112 117 121

8:00 60 59 60 56 56 57 57 57 58 54 58 128 128 127 116 114 116 121.5

9:00 60 60 60 57 57 58 58 58 * 59 54 58.5 129 128 130 116 115 118 122.5
10:00 60 60 60 58 58 59 59 59 60 54 59 129 129 129 116 115 118 122.5
11:00 60 60 60 60 60 60 60 60 60 54 60 129 129 127 117 116 118 122.5
12:00 60 60 60 61 61 61 61 61 61 54 60.5 130 130 128 118 118 121 124
*NOTE B-10 reads temperature of n20 - not in avg.
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MONTICELLO

Resistance Bulbs * Dew Cells

Time B-1 B-2 B-3 B-4 B-5 B-6 B-7 B-8 B-9 B-10 Avg. D-1 D-2 D-3 D-4 D-5 D-6 Avg.
FEB, 12

1968

1:00 PM 60 60 61 63 62 62 61 61 62 54 61.5 130 130 130 120 118 121 125
2:00 61 60 61 62 62 62 61 62 62 54 6£1.5 130 130 128 120 118 122 124.5
3:00 61 60 61 62 62 63 62 62 62 54 61.5 130 130 131 120 118 121 125
4:00 61 61 61 64 63 63 62 62 63 54 62 130 130 128 122 119 123 125.5
5:00 61 60 61 64 63 63 62 62 63 51 62 130 130° 131 121 119 122 125.5
6:00 61 60 61 63 62 63 62 62 63 54 62 130 130 128 118 118 121 124
7:00 61 60 61 61 61 62 61 61 62 54 6l 130 130 130 121 119 122 125.5
8:00 61 60 61 60 60 61 60 61 62 54 60.5 130 130 130 118 118 120 124.5
9:00 61 60 61 59 59 60 60 60 "61 55 60 130 129 129 118 119 123 124.5
10:00 61 60 61 58 59 59 60 60 60 55 60 130 130 128 118 118 121 124
11:00 61 60 61 58 58 59 59 59 60 55 59,5 130 130 130 119 119 119 124.5
FEB. 13

}968
12:00 61 60 61 57 57 58 58 58 59 55 59 130 130 129 118 117 119 124
'1: 00 AM 60 60 60 57 57 58 58 58 59 55 59.5 130 129 127 118 116 117 123
2:00 60 60 60 57 57 58 58 58 59 55 58.5 130 129 131 119 117 118 124
'3:00 60 60 60 57 57 57 58 58 59 56 58.5% 130 129 127 117 117 120 123.5
4:00 61 60 60 57 57 58 58 58 59 55 58.5 130 129 130 118 116 120 124
:5:00 60. 60 60. 57 57 57, 58 58 59 5 58.5 130 129 128 119 117 119 123.5
6:00 60 60 60 57 57 58 58 58 59 5 68.5 130 129 129 118 116 120 123.5
. 7:00 60 60 60 57 57 58 58 58 59 55 58.5 130 130 129 117 116 119 123.5
TUWE "-10 reads temp. of HZO - not in avg.
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APPENDIX F(A.F
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MONTICELLO

CIHIICAGO THUIDOGE & [ION COMIPANY

INITIAL TEST PROCEDURE
PRESSURE SUPPRESSION CONTAINMENT
CONTRACT 9-5625
MONTICELLO, MINNESOTA

PART A - PRELIMINARY

A= SHOP - AilL A1 TACHMENT WIILOS FOR NOZZLES INSTALLED IN INSERT PLATF AND SHI LI

PLATI A==l MHLILS AND ATTACHMENT WELLDS FOR RCINFORGEMIUNT PLATIS WiklL BE lﬁlt‘bl"‘f,'l.’:'l'lvb

(in accordance with Para. 1315a & b of ASME Section TIT) as noted
on tne tavrication drawinas, The inspection will be made subsequent
to Negt Wnld Peas Trestment nf the crmnlated angertlies.

A2 SHOP - PiLrroHM A PNEUMATIC STRUCTURAL TFEST OF TH1 PrrannmiL Lock a1 Twr nvrR-
LoaD PRESSURE OfF 70 rsic anD a HavLipe TigreTness TesT at 56 rsic pDeEsioe PRESsURE,

Tis1ING Tt) BE PFRFORMED IN ACCORDANCE WITH THE Swkor TesTing InsTRucTIONS,

NOTE - INsTALL TEMPORARY HOLDING DEVICES ON InnFr Door oF Lock

BI.FORE INCREASING THIL FRESSURE ABOVFE 2 P&icG,

A-3 ASuEMBLE THE INSTRUMENTS ON A PanelL Boarp For tHE Liaxk Ratr Teer
(ParT C) AND CONDUCT A TIGHTNESS TEST BY PRESLURIZING WITH AN AIR=FREON MIXTURE

10 70 psic AND TesTING THE ASseMBLY wiTtH A HaLoacen Leak DetecTon,

A-4 Punct THE rRion FROM THE PancL Boaro Asskmer .y using Dry Nitrocin Gax,
PrRoVIi A PROOKE 11 =T OF THE TIGHTNESS OF THE Panei. Boarn As.gmaly ay FRES= 0 s o
inG To 70 PSIG AND HOLD THE PRESSURE FOR A MINIMUM OF 24 Hours., Any viscrring ¢
or barometric change
DROF IN PREFSSURE IN THE 24 HOUUR PFRIOD, NOT RELATFD TO TIMPFRATURF,\ SHOULD B/
CONSIDERED UNSATISFACTORY TIGHTNESS AND THE ASSEMBLY MUST BE RETESTED WITH TH:

HavLocrn lrax DeTrecTonr.
A_S5 FIlELD MAGNAFLUX ALL MANHOLES AND nOzzLES aBove 40" in DIAMETER, INSIDE AND OUT-1D,

A-6 I[F ANY CRACKS OR LI AKS ARE FOUND &
(o) Use  n1iPPiNG TOOL OR ARC=AIR GOUGE TO REMOVE DEFECT.
(8) MacnAarLUx AND INSPECT DEFECTIVE AREA THOROUGHLY BEFORF REWELDING.
(c) RurPair By WELDING.
() INSPECT THE REPAIRED AREA BY MAGNAFLUXING, OR BY RADIOGRAPHY WHERFE

AREA IS ACCESSIBLE,

A=7 CHECK GASKETS ON TOP HEAD oF DrRywerr, Eauirment Hatow, manmores on Drvywice aso
1
SurrrES-10n CHAMAER, ~1ABLIZER INSPECTION MANHOLES, AND | 1/2" nozzLES <HOWN ON

Drawing 53, BY APPLYING AIR PRESSURE BETWEEN GASKETS AND USING A SOAP FILM,

Decemser 11, 1967
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MONTICELLO

CHICAGO I & 1H1ON COMPANY
INITIAL. TEST PROCEDURE CONTRACT 9-5625
A-8 Fiiro prREssuRize. mir Prr-onnel Lock witH AIR To 2 PS1G AND CHECK THE TIGHTNESS
OF THL INNLR DOUR WITH A SOAP FiLM, ReLease THE Pressure To 0 Psic. i

NOTE - IN-=TALL TEMPORARY HOLDING DEVICES ON INNER NOOR
oF Lock arFore Procrroing with Ster A-9 (Do mor
EXCEED 2 PSIG WITHOUT HOLDING DEVICES ON INNER Doon.)

A-9 FieLo Pressurize THE Personnel Loex to 10 psic aAND CHECK FOR TIGHTNESS BY

APPLYING A SOAP FILM TO ALL WELDS, GASKETS AND SHAFT PENETRATIONS,
A-10 lF ANY LEAKS ARE FOUND, RELEASE THE PRESSURFE, REPAIR AND RETFST,

A-11 AFTER SUCCESSFIIL. COMPLETION OF THE PRELIMINARY Tis1 oF Thr Personnie Lonk,
’ RELEASE THE AIR PRESSURF FROM THE LOCK, MREMOVE THE HOLDOING DEVICES FROM THE
INNER DOOR,
field
A-12 PrRIOR TO INSTALLATION, CHECK FOR TIGHTNESS EACH REFERENCE CHAMBER ANDO ATTACHED
LENGTH OF TUBING, BY PRESSURIZING WITH FREON TO ABOUT /0 PSIG AND TESTING ALL

JOINTS AND CONNECTIONS WiTH a HaLocewn L-EAK DE"I‘EC"I’OE-

A-13 IF ANY LEAKS ARE FOUND, RELEASE PRESSURE, REPAIR, AND RETEST UNTIL NO LEAKS
ARE FounD wiTh THE HaLocen Leax Detector, THe sensiTiviTy oF THE Lrax
Dertecror must e 1 x 10=2 ATM ce/sec or seTTER.

A-14 FikLo insTaLL REFLReNcE CHAMBERS 1nsiDE oF DRywrLL AND INSIDE OF SuprRi s=inN
CramerRr as swown onv Fic, B. Reactor Vessel in place will not facilitate
this installation of drywell Ref. Chamber.

A-15 ConnNECT THE Tusing FROM THE RerFrrence CHAMBERS TO THE VALVES AND MANOMETrRS,
aAS SCHF.M&TICALLY "'-HOWT"‘ oM Flﬁ. B FOR THE DRVWELL RF".“.RI'-'NCF SVETF’M AMD ALS=D
FOR THE Sl}PPRF..‘;.qION C’QAMBI':R RI-’I—'F‘.R"-.NCF. SYFT”‘.M. D‘" NOT ADMIT WATFKFR TN TrI

DIFFFRENTIAL WATI R MANOMETFR UNTIL ArTeR S1er C21 in Part "C'',

NOTE - THE EXTERIOR INSTRUMENTS FOR THE LEAKAGE RATE

TEST SHOULD BE LOCATED ADJACENT TO NOZZLES WHERE
TUBING CONNECTS TO DRYWELL. EXTERIOR TUBING SHOULD
BE MINIMIZED. BOTH TUBING AND INSTRUMENTE SHOULD BE
PROTECTED FROM WEATHER. INTERIOR TUBING SHOULD BE
KEPT AT LEAST 12 INCHES FROM STEEL SHELL EXCEPT FOR
PENETRATIONS. RESISTANCE BULBS AND TEMPERATURE
RECORDER LISTED IN B-1 OF PART "B" MAY BE INSTALLED !
AT THIS TIME, IF DESIRED, FOR TEMPERATURE READINGS I
AND RESULTS FOR STEPS A-20 & A-21,

Decemaer 11, 1967 - T . - - £ - - v Eie rEEEES e =
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MONTICELLQ
CHICAGO 3G & TRON COMIPPANY

INITIAL_TEST PROCEDURE CONTRACT 9-5625

A-16 Oii'n Varves "B" ano "D", crosing Vawves "C", "E" ano "F",

AT Pressuris v comrur T Rirerrnce Chameer SysTtem witu rrRron to apouT 70 rsic

TuroucH Vawve "D", CLose Vauve "D".

A-18 CHECK 1UBING, INSTRUMENTS, AND vaLves witw Havivr Leak Deiector, storeinc

ALL LEAKS UNTIL SYSTEM 1~ TIGHT,

A-19 Purcr THr ROFFRENCE SYS 1EM WITH DRY NITROGEN GAS TO REMOVE THIL FREON AND

REPRESSIINI L TO APPROXIMATELY 70 P51G, USING DRY NITROGFN GAS,

A-20 AS AN APPROXIMATE CHECK, HOLD PRES<URE IN REFFRENCE SvsTim rFOR A MINIMUM OF
24 HOURS, COMPARING INIIIAL AB=-OLUTE PRES-URE W| M FINAL ABSOLUTE PRFS-URF,

COMPENSATED FOR TEMPERATURE,

NOTE - AIR TEMPERATURES ADJACENT TO EACH REFERENCE
CHAMBER SHOULD BE MEASURED AND A WEIGHTED
AVERAGE AIR TEMPERATURE OBTAINED BY CONSIDER-
ING THE RELATIVE SIZE OF EACH CHAMBER.

FOR DRYWELL - CHAMBER "A" = 60%
ng = 4%
FOR SUPPRESSION CHAMBER - "C" = 36%

A-21 |F ABSOLUTE PRESSURE DATA INDICATES A CONSISTFNT DROP IN PRESSURE WHICH IS NOT
REILATED TO TEMPERATURE CONDITIONS, RECHECK TUBING, VALVES, AND INSTRUMENTS

or Rererence Svystem with Lleax DeTecTonr,

A-22 IF No LEAkaGE 1S InDicaTED, oren VaLve "C" ano Leave varves "B" ano "C'" oren

FOR THE OVERLOAD TEST i1n Proceoure ParT B,

A-23 As SCHEMATICALLY ILLUSTRATED oN Fic, A rFor TtHe DryweLL ano Suppression CHamper,

INSTALL PIPING AND VAL VES BETWEEN

(a) Deaywerr ano Pressure Gaces (Varves "A'" ano "H'")
(e) DavwerL ano Air Sueeiy (Vauves "A", "J" ano "K")
(c) Air Locks ano AiIr SuppLy (VAL.V!:E "MY, "L" ano "I")

NOTE - THE CONTROLLING VALVES FOR THE AIR SUPPLY
AND THE GAGES ON THE GAGE LINE ARE TO BE

LOCATED AT A DISTANCE NOT LESS THAN 600 FT.
FROM THE OUTSIDE OF THE DRYWELL.

br:czmsen 11, 1967
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MONTICELLO

CHICAGO THUDGE & TRON COMPANY

INITIAL. TEST PROCEDURE CONTRACT 9-5625

PART B - HYDROSTATIC-PNEUMATIC OVERLOAD TEST OF
THE SUPPRESSION CHAMBER AND PNEUMATIC
OVERLOAD TEST OF THE DRYWELL.
'‘DRYWELL AND SUPPRESSION CHAMBER INTERCONNECTED.
WET CONDITION '
(SEE FIG. A & B)

B-1 InsTaLL rResisTance suLss B-1 1o B-10 v LocaTions sHown on Fic., B ano connreT

TO TEHEMPERATURE RECORDFR LOCATED NEAR PANEL BOARODS,

B-2 InstaLL orwoetes D=1 vo D=6 in Locations sHown on Fia, B ano conneEcT TO Dew

POINT RECORDER LOCATED NEAR PANEL BOARDS,

B-3 (A) INSTALL TWO FANS IN THE DRYWELL LOCATED DIAMETRICALLY OPPOSITE AND

TiILTED uPpwaro AT agouT 930'-0" eLevaTiON,

(a.) INSTALL TWO FANS IN THE SUPPRESSION CHAMBER ON THE PLATFORM DIAMETRIGALLY

OPPOSITE TO CIRCULATE THE AIR AROUND THE SUPPRESSION CHAMBFER,

B-4 CALIBRATE RECORDING AND DIAL PRESSURE cAcF AT 70 PSIG AND INSTALL ON DRYWF LI

AND SUPPRESSION CHAMBER GAGE LINE, (See Fic. A )

B-5 Oren THE vacuum sreaxer varves (10 rotaw - Dwa. 220) CONNECTING THE ORYWRLL ;
AND THE SUPPRESSION CHAMBER THRU THE VACUUM BREAKER VALVES ANO BLOCX OPEN FOR |

OVI.RLOAD ANDO LFAKAGE RATE TESTS, |

B-6 FiLL THE SUPPRESSION CHAMBFER WITH WATER TO AN eLevaTion 1'-6 3/4"serow 1He EQuATOR |

(approximateLy 83, 700 cu. #7. ) AND CLOSE THE WATER CONNECTION, |

B-7 IN“rf CcT THE EXTERIOR OF THE SuPprPrrReEssion CHAMBER FOR ANY LEAKAGE OR DISTORTION ‘

FROM WATER LOADING, |

B—s CI—OSE rorP MAHHQLE IN SUPPRESSION CHAMBER AND LEAK CHFCK BETWEEN GASHAF 15,
B-9 OrFen srutorr varves "TA" ano "M" ano aLoworr varve "M,
B-10 Crose Buoworr Vawves "H", ano "J", air Locx viave "L" (VaLve "C" seing oPin

TO REFERINCE 5?51’EM5.)

B-11 CLOST OR BLANK ALL OTHER CONNEGTIONS IN THE DRYWELI, AND SUPPRFSSION CHAMBER,

Dxcemser 11, 1967
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MONTICELLO

CIHICAGO upae & TnRoN (")IBII"AN'\'

INITIAL T PROCEDURE CONTRACT 9-5625

B-12 CiloskE INNER DUOR OF THE LK On 1My DReywEeLL (Inu!'ﬂ PQUAL 1 /1IN VAILVE 1 r;--.r_”)
ANU LEAVE OUTFR DOOH OF THI LOCK UPEN,

NOTE - IMMEDIATELY AFTER CLOSING LAST CONNECTION IN
. DRYWELL AND SUPPRESSION CHAMBER, OPEN VALVE
"K" AND START PUMPING AIR TO AVOID POSSIBILITY

OF A VACUUM OCCURRING INSIDE OF VESSELS.

B-13 Oren air supprLy vaLve "K' ano PrRESsuRIZE vissrus 1o 5§ e,

B-14 SroP PUMPING AMD CLOSE AIR supPLy vaLve K",

B-15 ON THE DRYWELL, APPLY SOAP FILM TO ALL SEAMS OF THE SHELL AND NOZZLES,
CASKETS OF MANHOLES AND DOORS (ExCEPT OUTER LOCK DOWK Ar)y ISOIRTIOPR 37 1 0% =
NOT PRESSURIZED), TEST COVERS OF NOZZLES, AND VENT PIPES,

B-16 ON THE SUPPRESSION CHAMBER, APPLY SOAP FILM TO ALL “FAMS OF THE “MLI 1 ¢
NOZZLLES ABOVE THE WATER LINE, ALL GASKETS OF MANHOLES AND ALL TEST COVER®
oF NOZZLES., ALSO MAKE A VISUAL INSPECTION OF THE SUPPRESEINN CHAMAL 61 A1«
THF WATER LINE,

B-17 IF A LEAK IN A WFILDED SEAM 1S FOUND DURING THE SOAP FILM TFST AT D Fsig on a4

ANY TIMII BELFORE THE OVER=LOAD PRESSURE OF ?0 PSIG IS REACHID, THE PHRAOCEDURS

SHALL BE AS FOLLOWS 3
(o) RELCASE PRIESSURE TH ATMOSRHERIC BY OPENING Biowne s Varvre """

NOTE - IMMEDIATELY AFTER PRESSURE HAS BEEN RELEASED.
OPEN A LARGE ENOUGH CONNECTION TO PREVENT THE
FORMATION OF A VACUUM I[N THE VESSELS.

(E} BEFORF REPAIRING ANY LI AKS OR DOING ANY WORK THAT MIGHT CAUSE A SITAIK,
It 5T VAPOR =PACF TO MAKE SURF THAT IT 1S GAS FRFF,

({.:) U.'.-ilr‘. CHIPPING TOOL OR ARC=AIR GOUGE TO REMOWVE THE DFFEH e T,

(n) MAGNAFLUX AND INSPECT THE DEFECTIVE AREA THOROUGHI Y BI Frfn vl

() Repair By weLDInG,

(F’) RADIQGHAPH THE REPAIRFD WELD OR INSPECT BY MAGNAFLUXING WHLERE NUT
ACCIFrSSAOLE FOR RADIOGRAPHY, ) od pa—

() Retest, starTing witTh Ster B=11, excerT THAT ONLY THE Ri"PAIRFD Wi LD

AND PREVIOUSLY UNTESTED WELDS SHALL BE INSPECTFD WITH SNAP FILRM AT Sree.

Ducemaen 11, 1967
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MONTICELLO
CHICAGO PIIIDGE & LION COAMIPPANY

INITIAL TEST PROCEDURE CONTRACT 9-5625

B-21

B-22

_Dicemsen 11, 1967 : s i om ol o s = : i i

Cl._rj.-.l-' THEI OUTHEH LOOR OF THE LOGCK (OUTER EQUALI/ZING VALVE CI.OSFD) AND Clut)=Ff

Vawve "I,

Oren Lock vaLve "L, ALLOWING PRESSURE TO REACH APPROXIMATELY 5 PSic In | neoK,

ArpPLy =~napr FILM TO ONTER ONOR AND SEAMS OF LOCK NOT PRFVIOUSLY CHECKED DURING

Ster B-15.

Crosk Lock varve "L" anD oren sLoworsr vaLvre "I" 1o Rekass PRESSURF IN THE LOCK,

THE FOLLOWING CLEAHANCE RULES ARE MANDATORY

(a) ALL UNAUTHORIZED PERSONS (AND ALL MOVABLE EQUIPMENT
SUBJECT TO DAMAGE) MUST MAINTAIN A MINIMUM CLEARANCE
IN ALL DIRECTIONS FROM THE DRYWELL OF 1200 FEET WHILE
THE PRESSURE IS BEING INCREASED ABOVE 5 PSIG AND UNTIL
THE OVERLOAD TEST AND FINAL SOAP FILM INSPECTION SHALL
HAVE BEEN SUCCESSFULLY COMPLETED.

(s) PERSONS AUTHORIZED IN WRITING BY CHICAGO BRIDGE & IRON
COMPANY MAY BE ADMITTED WITHIN THE AREA DEFINED IN (1)
ABOVE. AUTHORIZED EMPLOYEES OF CB&l. GENERAL ELECTRIC.
NORTHERN STATES POWER COMPANY AND NECESSARY OUTSIDE
INSPECTION PERSONNEL HAVING WRITTEN AUTHORIZATION FROM
CB&I WILL BE PERMITTED AT THE LOCATIONS OF THE CONTROLL-
ING VALVES AND OF THE GAGES APPROXIMATELY 600 FEET FROM
THE OUTSIDE OF THE DRYWELL.

(¢) THE PREVIOUSLY LISTED AUTHORIZED INDIVIDUALS MAY WITNESS
THE FINAL CB&l SOAP FILM INSPECTION BY CB&l EMPLOYEES
(STEP B-29).

(r) AFTER SUCCESSFUL COMPLETION OF THE FINAL SOAP FILM
INSPECTION AND DURING THE LEAKAGE RATE TEST OF THE
DRYWELL., ONLY AUTHORIZED PERSONNEL SHALL BE ALLOWED
ON OR ADJACENT TO THE DRYWELL AND THE INSTRUMENTS.
NO WORK SHALL BE PERFORMED wiTHlN 25 FEET OF INSTRU-
MENTS. VALvo. ~.ND THE OUTSIDE OF THE DRYWELL., OR
SUPPRESSION CHAMBER.
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MONTICELLO

Cineaco e & leos Cosrasy

. INTTIAL THEST PROCEDURI CONTRACT 9-5625

WARNING - Before pressurizing containment vessel above 22 psig, vessel
temecrature must be 30°F or higher. Should vessel temperature start
to drop during test, blowdown should be started in adequate time tn
reduce vessel pressure to. 22 psig before veqsel temperature drops
below 30°F.

B-23

B=-24

B-29

Open Valve "K" and pump air into vessels to 35 psig.
Increase pressurec from 35 psig to 70 psig in 7 psig increments.

NOTE - AT THE PRLSSURE INCREMENTS AWND AT IIOURLY INTERVALS,
THE PRESSURE READINGS OF THE DIAL AND RECORDIMNG GAGLS
SHOULD BE RECORDED ON THE TEST DATA SHEET.

Close Valve "K" and hold 70 psmg test pressure approximately
20 minutes.

Close Valve "I" and open Lock Valve "L" to interconnect air
lock with drywell.

Hold 70 psig test pressure for another 40 minutes, adding or
releasing air to compensate for temperature variations.

Open Blowoff Valve "J" to reduce pressure in the vessels and
air lock to 56 psig (design pressure).

NOTE - IF IT IS MUTUATLY AGREED TO START LEAKAGE RATE TEST

AT THIS TIME (COINCIDENT WITH FINAL SOAP FILM TEST)

PRESSURE SIIOULD BE FURTHER RECDUCED AS DLSCRIBED IN

STEP C-1. BEFORE STARTING THE LEAKAGT RATE TEST

COMPLY WITH THE FOLLOWING:

1) STEP B-29(a) PERTAINING TO THE LOCK AND STEPS B-3l
THRU B-37 MUST BE PERFORMED.

2) ANY HEATERS INSIDE VESSEL MUST BE TURNED OFF AND
TIIE VESSEL ALLOWED TO REACH TEMPERATURE EQUILIBRIUM
REFORE PROCEEDING WITH LEAK TEST.

Close Valve "J".

(a) On the drywell apply a soap film to outer door and outer
seams of the lock, all seams of the drywell shell and nozzles,
all gaskets of manholes, and bolted covers, all test covers
of nozzles and vent pipes.

(b) On the suppression chamber apply a soap film to all seams and
nozzles above the water line, all gaskets of manholes and
‘test covers of nozzles. Also make a visual inspection of
the suppression chamber below the water line.

January 9, 1968
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INITIAL _TEST PROCEDURE CONTRACT 9-5625

B-30

B-31

B-32

B-33

B-34

B-35

B8-36

B-37

Drcemacn 11,- 1967 - - mes s ~ - -

MONTICELLO

CHICAGO JHunGr: & [IOoN COMPANY

IF ANY LI AK IS FOUND, THE FULLOWING PROCEDURE SHALL BE FOLLOWED }

() A Liak wHICH 15 CONSIDERED TO BE OF SUFFICIENT MAGNITUDE TO AFFECT THf
LSTRUGCTURAL INTFEGRITY OF THE VESSEL SHALI— BE IMMEDIATFLY REPAIRED AS
oescriaen iIn Ster B=17, incrLuoinc a 70 PSiG ovFRLOAD TEST, BUT ONLY A

SOAP FILM TEST OF THF REPAIRED ARFEA,

(9) A LEAK WHICH |S CONSIDERED NOT TO AFFECT THE STRUGCTURAL INTEGRITY OF THE
VIESSEL BUT WHIUCH MIGHT PREVENT A SUCCESSFUL LEAKAGE RATE TEST SHALL HBE
TEMPORARILY SFALED, IF POSSIALE, OR THE LFAKAGF MFASURELD, ANDO THE TEST
PROGCFEDURE CONTINUED, SucH A I.EAK‘ MIGHT BF IN A TEMPORARY CLOSURE, WHICH
COULD BE REPAIRED LATFR wl-i'l-c_ou*r THE NECESSITY FOR A RETEST, |F THE aIR
PRESSURE MUST BE RELEASED FROM THE VESSEL IN ORDER TO SEAL OR TO REPAIR
SUCH A LECAK, THE PROCEDURE SHALL CONTINUE, AFTFR THE RFPAIR, INTO THF
Leaxace Rare TesT oF e DRywetLavo Sueppression Cramaer (Part C)

WITHOUT REPEATING THE 70 PsiG OVERLOAD TEST.

CrLose Swutorr Vawve "M" at Lock.

Crose Vacve "L" ano oren Broworr Varve "1,

CrLose VesseL Swutorr VaLves "A'",
Open OQurer EQuaLizing VALVE AND CHECK AND RECORD THE TIME OF BLOWODOWRN OF
PRESSURE FROM THE Lock, wHicH wouLD PERMIT orPENInG oF THE Quter Door ofF Twe

locx.

Orpen Qutrar Door oF THE Lock ano aPPLY soaP FILM INSIDE OF THE locx To aLL

NOZZLE OR SHAFT PENETRATIONS, AND TO GASKET OF IHNER DQQR.

Leave OQurer Door oF tHe Locx open.

CrLose tHe sHuTtorr VaLves "A" on THe DRYWELL AND DISCONNECT GAGE LINES AT

Varves "A', CHEck VALVES WITH SOAP FiLM,

F.A.F-8 REV 4 12/85
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MONTICELLO

CrHIICAGO BRIDGIE & THON COMPANY

INITIAL_TEST PROCEDURE CONTRACT 9-5625

PART C - THE LEAKAGE RATE TEST OF THE
DRYWELL AND THE SUPPRESSION CHAMBER
INTERCONNECTED - WET CONDITION
(SEEFlG. nat & "B") .

IF THE MAXIMIIM EXPECTCD TEMPERATURE DURING THE LEaxace Rate TEST £xceeps THe
MAXIMUM TEMPERATURE NOTED DURING THE SOAP FIILM INSPECTION (S-rr.ps B-29 1o B-37
or ParT "B"), RFDUCF THE PRESSURE IN THE VFSSELS TO THF FOLLOWING CALCULATED
GAGE PRESSURE TO AVOID THE POSSIBILITY OF EXCEEDING THE DESIGN PRFSSURE o' 56esic
puring THE l.eaxace Rate TesT oF THE VESSELS

—

= (56 + 14.7) (460°F. + Maximum TEMPERATURE DURING
Soar Fium Test 2 56 psic) -14.7

(460°F. + Maximum Exercteo TeMmePeraTuRE

ourinG Leakace Rate Test)

Vatves "B" ano "C" are oren PeEr STEP A-22 aAno B-10. THeE Pressure in THE

VESSELS AND REFFRENCE SYSTFMS WILL BE EQUALIZED.

Oren waTer reservoir VaLves "E" ano "F'" IN SCQUENCE TO ALILOW THE WATER TO FLOW
INTO DIFFERENTIAL WATER MANOMETER TO APPROXIMATELY MID=HEIGHT OF SCALE, AND CLOSF

vaLves "E" anoc "F",

RELEASE AIR FROM THE VESSELS BY OPENING vaLve A" unTiw aBout B INCHFS DIFFERENTIAL
WATER PRESSURE 15 INDICA1ED oN THE Water ManomeTER, RrecHrex vaLve "A" rFor

LEAKAGE WITH soar fil=,

NOTE - THE WATER DIFFERENTIAL WILL VARY WITH PRESSURE
AND TEMPERATURE CHANGES IN THE VESSELS. THE
WATER DIFFERENTIAL AT THE START OF THE LEAKAGE
RATE TEST (USUALLY MIDNIGHT) WILL PROBABLY NOT
BE 6 INCHES.

S1ART THE FAnS In THE DRywELL AnD THE SupPreEssion CHaMBER,
R:cORD AT HOURLY INTERVALS THE FOLLOWING DATA |

(a) ArMoOSPHERIC 1EMPFRATURE, IN DEGREES FANRENHFIT,

(8) Armoseueric BaroMETRIC PRESSURE, IN PSI, *

(c) VESSFL GAGE PRESSURE AS INDICATED ON DIAL GAGE IN PSIG.

-

(o) VesSskL ABSOLUTE PRESSURFE AS DETERMINED BY SUM OF (a) ano (c), i~ psia = P,

. *1¢ air supported structure is used to enclose vessel for heatina,
parometer must be located inside the enclosure to measure barometric

difference between vessel and enclosure.

Decemeer 11, 1867
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MONTICELLO

CHITCAGO TIRmGE & IoN COMPANY

INITIAL TEST PROCEDURE CONTRACT 9-5625

(F:) DiFFerencE IN PRESSURE BE IWEEN VESSELS AND REFERENCE ~YSTT M . AS MEASIIAFD
BY OIf FERENTIAL WATFR MANOMETER, IN INCHES * or water = A P,
®* |T 1S INTENDFD THAT THE READINGS WILL BE MADE TO TENTHS

OF AN INCH AND HSTIMATED TO NEAREST HUNDREDTHS OF AN INCHM,
() INTERNAL AIR TEMPERATURES, (1. A, T.), i~ oecrees Pankine. (°F + 460)

(¢) INTernaL waTer TemperaTure (In SupPression Cramser onuy) (1L W, T, ) in

DEGREES F AHR,

(H) lNTERNAI— DEW POINT TEMPERATURES (D. P. T.) IN DEGRFES FAHR.

c-7 AFTER TWO CONSECUTIVE MIDNIGHT TO 0Awn PERICOS (aprroximateLy 30 nours) or
RELATIVELY UNIFORM TEMPERATURE, CALCULATE THF PFR CENT LOSS (As A NFGATIVE

VALUE ) OF TOTAL CONTAINED AIR FOR BOTH THE DRyweLL ano SuprPReESSION By THE
FOLLOWING FORMULA |

PreLiminary =

Pir CenT Loss = 100 IniTiac AP = (Finac QP) JaaTiac LA T,
(WITHOUT Varor ImiTiae P x 27.7 Firnawu . A, T.
Pressure Cor- |

RECTION)

C8 From 1He InTernar Dew Point TemreraTures, peTermine THE Water Varor

Pressures =« W, V.. i~ ©=si.

NOQTE - THE WATER VAPOR PRESSURE IS THE SATURATION
PRESSURE OF STEAM AT THE DEW POINT TEMPER-

ATURE (SEE STEAM TABLES)

c-9 CALCULATE THE APPARENT PER CENT LOSS (AS A NEGATIVE NUMBER) OUE TO A CHANGE
in Water Varor PRESSURE BY THE FOLLOWING &

——

ArparENT |~ | ‘r—
I Finan W, V. [niTiAL LA._I) - IniTian W, V.

Per CenT Loss = 100

lilnﬁu. P . Finar LLA.T.

Drcemeer 11, 1967
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MONTICELLO

CHICAGO BhinG & IRON COMPPANY

INTIAL TEST PROCEDURE. CONTRACT 9-5625
c-10 CALCULATI. THE CORRECTFD PER CENT LOSS (As A NFGATIVE Numnrn)av THE FOLLOOWING |

CorrerTeD

Conrrctepo Pea Crnt Loss = Prewim, Prr Cent Loss - Aeparent Prr Cint Lows

NOTE - COMBINING THE EXPRESSIONS IN PAR. C-7 AND C-9
INTO ONE EXPRESSION RESULTS IN THE FOLLOWING :

IniTiae P

Pirrn CenT Loss = 100 - l IniTiae AP 4 IniTiac W, V. -

C-13

cC-14

C-15

27,7

(F'mm_ AP 4 Finau W, V., [niTiAaL [. o
\27.? ) Finaw A . T.

THe carcuLAaTED PER ceNT LOSSs oF STEP C-10 sHaLL eF rresFnTED TO GeneraL Eveciric,
AND THE TEST SHALL THEREUPON BE TERMINATED unLess CB&| 1s noTiFiED THAT ADDITIONAL
TESTING IS DESIRED. |IN THE LATTER CASE, THE ADDITIONAL TESTING SHALL BE THE SURJECT

oF MuTuaL AGRerMENT acTween CB&] ano Generar ELeciric.

Oren Varve "J" To reLrase PressuRe FROM Suppression CHaMBER AnD FRomM DevweiL
UNTIL BOTH ARE AT ATMOSPHERIC PRESSURE,

Oren MANHOLES In Suprression CHAMBER AND OPEN A LARGE ENOUGH CONNECTION IN
DHVWELL TO PREVENT FORMATION OF A VACUUM,

WiTHORAW WATER FROM SuppreEssion CHameer,

REMOVE ALL OVERLOAD AND LEAKAGE RATE TEST EQUIPMENT FROM DrRyweLL ano Sueeression
CrAmMBER,

Cricaco Brioce & lron Company

Ds;r;l-'MBl-;R 11. 1967
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MONTICELLO

APPENDIX F

Attachment "B"

Code Certification Forms and Drawings

Code Form N-1 - Drywell and Suppression Chamber
Code Form N-2 - Air Lock

C.B.&l. Drawing 2-T7 - Drywell Shell Stretchout

C.B.&I. Drawing 2C-3 - Penetration Schedule and Orientation
for Suppression Chamber

F.B-1i

REV 4
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MONTICELLO

FORM N-1 MANUFACTURERS DATA REPORT IFOR NUCLEAR VESSFLS
As.required hy the Provisions of the ASME Code Rules

1, Manufactared by Cricaco Brioge & |lron Company - Cuicaco, lLLinois
{Nnme und sddresa of Manufaciurer)
. 2. Manufsctured for Noasrmean States Power Comrans - s G TA
thn-r nnd adldrs
3. Type.. VERT Kind..coo AN Veasel No. i .C4430 s .) Nat'l Rd No...NONE. vr. Ruint...] 968..
(Moriz.or Vert.) (Tank Jarketed. iiestFx.) l'u Seral N L (Simte & Nlate Nu]
Items 4-8 incl. to be :urnpl.elrd_lnr single .II.I vn_%els Jachts anl jnci:bu-d veasels, nr shellx of hrat nrhml.ets
DRYWELL 5..635, .6875, .75, 1.0, 1.25, 1.3125, 1.5, 2.
SAS516 Gs. 70 Nominal (.nmasuen 3, S
4. shell: Moterial Eﬁ.@s..,:ts?m&}.qpr s. 790,000 .. Mickness in. Al 0 i, Diem 62,100 in. LeagmlQ0Sn.11. a,
nd & Spec, Na.) (Min, of renge nztell’lu-d]
S, Seams: l..m: Dﬂl.._Es.e'rJ. Weto..n. i: 1=-meNoxe.l Bewow xR... Yr_a 1005 Efficiency 100..%

Girth Dew. Burr Wewn mﬁ:--. 8)

T e e Sy H.T. '5'! Nore 1 Berow xg. %’;'-’S-T 5'1(‘510 Ty Nowof €
n
6. Heads: (a) Material. Ena I ?\%Jf? T1.5..70,000 (%) Marerial. Fax.x0.4300 T.5.....70.000

Location Crown Knuckle Ellipticsl Conical Hemispherical Flat Side to Press.
(Top. hotlua ends)  Thickness Radiua Radiun Ratio Apex Angle Rading Dismeter (ConvexorConceve)
I 'a 1,3125 .21 e Consays
(B °"T°""' Vs adadua 31’0 o CONCANE.......
If removahie, bolts used SA 320-L7 (1 25, 000) 2"0_’. (34) Other (astening

(Material, Spec. No,, T.5., Sire, Numher) {Dencribe nr atinch aketch)

7. Jacket Closure

{(Dearribe as oger & weld, har, ~ic. |l bhar give dimensions, describe or skeich)

8. Constructed lor 56

st O
opersling press.2..........50.0...

.psi ot nu.iemn..gg.'[....‘.'.t-‘ st temp. of .ocersseneerrnee Qe OF. XCoMMBtIOK

Test 70

Charpy Impact 8@ ft-1p Preumatic
Pressure ..o pai

ltems 9 and 10 o be completed for lube sections.

9. Tube Sheets: Stationary. Materisl Diam. in. Thickness ....o....... in. Attachment... s
(Kind & Spec. No.) (Suhject 1o prese.) . (w qldpd I'Iel!nn
Floating. Material Diam, in, Thickness ... i0, ANBCAMEN! e ssssrsssassarsies
(Kind & Spec, No.)
inches
10. Tubes: Material 0.D in. ThickAESS cmvvericeenronsaens. OF RARE Number..coorerananes TYPR verrsnsnersnsasnmssnas
{Kind & Spec. No.) (Strmight nr 1
Ttemr 11 to 14 incl. to be rompléted for inner chambérs of jackeied vessels nr channels ol hieat E:rhuﬂgﬂl =
UPPRESSION SAS] 6 Gﬂ 70 3, _534 A37ETT RS numR
AMBER F A300 70 000 Nomina 1.0625 ' "Corrosien MAJOIE
) 11. Shell: Msterial.’ Bx TO .T.S... . Thickness onin.  Allowance....Q..in. Diam Bi...0.in. gm-.Z? ft....B.in.
(Klnd& Snvr ‘Na) - (Min. of range specified)
. 12. Seams: Long.D8t.Burr WeLo H.T.SseNoTe | B:ww KR i L QOB s Efficiency.. .o 1.00 .,
(Welded, Db1,, Single) (Yas or No) (it Cians 81
Ginn. Pav, BurT Wero 1. 59eENote | Becow x .. Yes 100% No. of C E,
13. Heads: (a) Material ..]NONE T.8. (b) Material Ts. (c) Material T.5.
Crown Knuckie Elliptical Conicsl Hemispherical Flat Side to Press,
Location Thickness Radius Radius Ratio Apex Angle Radius Diameter (ConvexorConcave)
(a) Top, bottom, ends ..
(b) Channel
(e) Flosting
If removable, bolts used (a) (b) (c) Other (a8 ENINE. i irmercarssssasassssssnmsansnse
{Material, Spec. No., T.S., Size. Number) {Describe or sitach skeich)
Charpy Impact e 20 1D PorUT e }T :
14, Constructed for specified Mrdvosxatie ot » Test
operating press zp psi at Max. temp, ‘.,23.1....."[-' at temp. of .ovvcvrensDicess OF  Combination Pr:nuu............Zg.....mi

VI Postweld Heat-Treated.

2 List ather intemal or sxternal pressures with roainciden! terperature when appllirahls

NOTE 1. Vesst Sus=Assennmiars wenr PWHT as goriows
A, Knuexee, Urerer & Lower 26, 96'F Frawcr Ascematars Furn Hrar Teeaten,
Go '7§. ALL PeneTraTioOns WwrRE ASSeEMBLED INTO InserT Pus, or Suevi. Pu s, ano CaTtrcory "D"
soints PWHT, excerr (248) 1"@ StamniLess SteeL Penrirations, in THE Swor,
NOTE 2. Lock SUBJECTED TO AN OVERLOAD TEST AS A SEPARATE uNIT = SHor TesT.

During THE compPLeTED DRYyweLL overLoao rtest, Qurer Door orF locx 1s oren, Fiero
Inner Door cLosep & suBJECTED TO TEST PRESSURE,

F.B-1 REV 4 12/85




MONTICELLO

FORM N-1 (back)

{tems below to be completed for all vessels where applicable.

15. Safety Veive Outtets: Number. NoNe{ASME. Z'¥ze Locati
16. Nozzles:
Purpose (Inlet, Reinforcement How
Qutlet. Drain Numbeb Diam. or Size Type Material Thickness Material Attached
ex Dwc, & Dwea. #2C Countract 9-5625 ror comeretr «or on vonr oneans cvs, Tig oo 1A iones

LISTED ON THE ATTACHED SHEETS WFRRF WELDOFD INTO 'N'-a [EN] p!.. A-:-! MIIII_”-'- -."(
INCTHE SHoET BUFT WELDS OF CATEGORIES A& B 'WERE Wi L 0 & wAiind AT
INSPECTED BY THE MAGNETIC PART‘CLﬁ METHOD OF INﬁPtCTlgN.

wr wii.D ) Al LR AT Y
L AL TR W 0 we e

17. Inspection Manholes, No. ! size...24 Laeation 19801y an, SAS16 Gr 70Fnx 19 A300 Wi roro
Openings: 'a.ﬁ&&".‘gﬁ'n i Size... 48" Loratien SueprLss.CHaMBLR. A300 Weinro
Threaded, No. Size Locahinn . »
RYWELL Siirrnr <iom Clianmin i g/- LU G PP SeinN
18. Supporta: Skirt.... 58 Lugs Legs Other .32 CoLUING | Attached.. SUAMUL R OHELL
(Yes or No) (Number) {Number) (Ueacrih=t (Where & How)

19, Remarks: Pressure SurpresSion CONTAINMINT SysTeM, InclooinG a o a ~karro Conrainment Vissr
nﬁvwf-:t..l..) HOUSING THE PRIMARY NUGLEAR REACTOR VESSEL, 101 COOLANT RLCIACULATING LINES, PUMPS,
CONTROL ROD ORIVES, ETC, ANU A TORUS SHAPED vll,é_g}g;}_,__(%upﬂur-'.!-hlr.m Ciamarr)syrrounping THE DRywerw

TO PROVIDE STORAGE FNR A WATER POOL TO CONDENSE STEAM WHICH MY He RELEASED IN THE EVFNT OF AN
OPERATING ACCIDENT. VENT LINFS CHANNELING THE STEAM FROM THE DavweLL to THE DuPPRESSION CHAMBER
ARE A PART OF THIS SYSTEmM, (Briefl description of service for which vessael was designed)

CERTIFICATION OF DESIGN .
Design information on fite at GHICAGO BriocE & |ron Company - Mememis, Tenn,
Stress analysis report an file at Cricasa. Brinse. & Iron. Campany.. .= Oarx. BrRoos. Ik INOLS. oo, .

Design specifications certified by ceruoan Oa... BROY reererammmesenssensenrens Pr0OL ENR ol State.CALIE, Reg. No.].8OA8..
Stress analysis report certiflied by W W, LaRivigrE Prof. Eng. v commsmssniss state...llbes.... Reg. No..anfl12.

We certify that the statements made in this report are correct and that all details of materi

al, design.construction, pnd workmanship of this
pressure vessel conform to the ASME Code for Nuclear Vessels, 752 . f
Dlte..A..............a-r’?....-...z... lQ.-éf Signed Cuicaco Briose & Inown COM":EI 1 (‘“"‘: 2 d.'e.’d C-(é‘—"m/..sHOP
S L

(Mamufscturer) G
Certificate of Authorization Expires /—Q' Lo 22 N, T . s 4 FIELD
CERTIFICATE OF SHOP INSPECTION
VESSEL MADE BY CHicaco Brioge & lron Company . CHicaco, ILLinors
I, the undersigned, holding a yelid commission issued by the National Bnard of_ Boiler and Pressure Vessel Inlfec ts and /or the State
oyed yB3ELEQRD Steam . Boiler. I&I. §O:. Hartiord, Conn,

have inspected the pressure vessel described in this manufacturer’s Juta report on .. A= ,9' S 19.4.7 and
state that to the best of my knowiedge and belief, the manulaciurer has constructed this pressure vessel in accordance with the ASME
Code for Nuclear Vessels,

By signing this certificate neither the Inspector nor his employer makes any warranly, expressed or implied. conceming the pressure
vessel described in this manufacturer's dela report, Furthermore, neither the Inspector nor his employer shall be liable ia any manner
for any personal injury or 91'99!? damage or & loss of eny kind srising from or connected with this inspection.

Date A 7 by 19(‘.?‘/“

b ions Lt [ Td
W‘,“m ..... e {M‘ = i Fammissions N-Imnﬂri‘lo.m or State and No.

4 CERTIFICATE, OF FIELD ASSEMBLY INSPECTION
I, the undersigned, holding a valid commission iggued by the N tignal Board, of quilu and_Pregssure Ve JInspectars awd/nr the Slate
of 'l~ PO .IE.;...../.;..M-._J.J.J.’;.QQ_ ol"...‘..;fui.a T (N L

and employed by...., /. .’-”..‘"-1(
i

have cnrn?ll'-d !hg statements iEh{:amlnull:Iurzfs ala report with the described pressure vessel and staje thet parts referred to as

data items. =% ity . not included in the certificate nl shop inspection have
been inspected by me and that tn the heal of my knowledge and helis{ the manufactnrer has construried and assembled this pressure

vessel in mccordance with the ASME Code for Nuclear Vessels, The described vessel was inzsperted and suhjected to 8 “Wesx |
PNI—:UMATIC—HYDRD?BATI_C
LA psi.

Bt R e st of weemeinenn
By signing this certificate neither the Inspector nor his smplayer makes any warranty, expresaed or implird, conceming the pre<eire
vessel described in this manufacturer’s datm repoft. Furthermore, neither the In<ppctar nor hia employer shall be liable 1n any mennrr
for any personal injury or pmpe/ny damage or s lasa of any kind srising fram ar coanected with this inspection.

; v
Date ; 19. k.. - B -7
et A/tf.l. PA A comni,“nn,__i,&‘_ Sy 4 5 7’ 3 /.,' ¥t

ln.adﬁtéu Signature / Mationsl Board or State snd Mo,
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MONTICELLO

FORM N-2 MANUFACTTRFRS' PARTIAL DATA RETORT
A Part cf a Nuoclesr Vennel Fabricaird by Une Monufactarer for Anotber Manslactarer
As required by the Pmvinions of the ASMF. Code Rolen

sl

1. (o) Maasl vy Cuicaco Brioce & lronw Company = Greenvitie, Pesnsvivania
(Name ond od of fecturer of pant)

(b) Masufactured for Cricaco Brioar & lnow Company - Chicaco. [uianors

(Meme and eddress ol manulferturr nf crmpleted nurlasr venssl)

2. ldentificntion-Hanu-sctarer's Serial No. of Pert. C443 U—‘ 00A
101,103, 142,
(a) Coastructed According 1o Drawing No..148..197........ Drewing Prepared by._,Q!:'.!.G,ﬁ,.G.Q...B“'UGi & Jaon Co,. .. 9-5625

(b) Descnption of Part Inspected Ain Locx

3 Remork Tug ranT 18 To seave as an Access bocx For a NucLear Containment Vessel

AND IS OESIGNED AND CONSTRUCTED UNDER THE RULES oF SecTiom |l or e ASME

Cooe ron NucLear Vessews,

(Brief description of service for which vessel part was designed)

We certify that the statements made in this report are correct and that all details of material, desiga, o, and & kip of
this preasure vessel conform to the ASME c;a- for Nuclear Vessels. i
o - ' 1 I . L ”,
N L T gp-a.ﬁ/ ““"‘y""é"‘;'—;‘"“‘ : N Htere bt By L boatsh s
anufac L 1g

Certificate of Authorization Expires

CERTIFICATION OF DESIGN

Design information on file at Chicaco Brioce & lronw Company - Greenvitie, Penwsyivania

Stress snalysis report on file ot.c"‘“:“w Brioce & lron Company - Greenvitie, Pennsyivania

Design speciflications certified by Theodore O. Brown Prol. Engeeomee- Shu(.:..e..l..'i'fni. pg.]f.s_s.z 8
Stress snalysis repont certified byWJ.LAEAB,E.D...WM...L-:&RI.M!.E.'.!.ﬁ........._.......... T R T S—— !‘Inrc‘_‘.l.'.l_'.'.. Reg. No.z...s_§1.2

CERTIFICATE OF SHOP INSPECTION

1, the undersigned, bolding a valid commission issued by :h: Mationsl Board of Boiler snd Pressure Vessel luptclorl’nd!u Ge Sate
* it . 4

of. S R end employed by..asm i e AN A - {ares) of
Lo Lol LT 2 s ibed in i

crutd il LD Skl have inspected the part of & pressure vessel described in this menufacturer's partial deta

report o, A5 T 19(-4, sad state that to the best of my knowledge and beliof, the {actarer has tad

this part in accordance with the ASME Code for Nuciear Vessels,

By signing this certificate, neither the Inspector nor his employer makes any warranty, expressed or implied, comcering e part de
scribed In this menufactorer's partial data reporl, Furthermore, neither the Inapector nor his smplinysr shall be liable in say mameer (ny
sny perscaal Wjary or property damage or a logs of any kiod ericiag from or cownected wilh tils agpection,

Date Vi s AR )
. = - -
ré ///./’ //../..'f(ZTC/ Comminsions —. ” %, ke LT :‘
Inspeciorn Rigoaters Natisas| Boad or Btate amd Fe.
eo 181
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MONTICELLO

FORM N-2 (baek)

Ttems &4 lacl. to be ::--Iolrd [ne mingle -nl! vesnels, |n el ol jack ~ted veasels, or shirlls af hest sxchanzers.

Nmmnl:{/,s P 9 Com!mn e/R"
4. Shell: I.leruLA-.‘ 6. G‘!.. 2& i - 70 coo —~Thickness.l 1 L Allnwuﬂ.-.g_.m. Du-B I"I......Jn{'l.uﬁh.] L .B.an.
(Kind & >pee. No.) (Min ol Range specifisd) 1 a"

3. Seams: L...g"--a"-'"'" Wewpr 1, e KR COMPLETE e BIfiermey o 100 o
Girth .. Ble, BUTE w‘“n“r ApFEan s BR COMF{!:"E ........ y No. of Conrars. e i

6. Hesds: (n) Matemalf)M LN (. 00) o o S ?0-000 ...... (LTI LT T R TS )G -

Locatrun (Crnwn Knuckle Fillipticsl Conical Hemiapherical Flat Side 1o Proan,
”°ffu°°"" v ""’Z. Thickneas Radius Radius Ratio Apex Angle Radius Diameter (Conv. or Conc,)
(8).STLES e T e e e e St B3 S8
ER 1 1
). a:&r!geg‘nzss,un l WY iy WSRO ARG M i 8'4 ,..34/&.._,..‘....“..‘...‘__.....
If removable, bolts used Other fastening Daana ARE PRESSURE.SEATEL..
iMaterial, Spec N 1.95.. Size. Number) iDearribe or attach shetch)

7. Jecket Closure:
iNescribe as ogee and weld, bar, sic. [ har grve dimensinne, il halted, Aesrrbe or aketch),

Charpy Impact cemernmenalo. (te1b
8. Constructed lor specified opersting pressure? ... ssp-- st max. temp ... 231"1’ at temp. of ...
flems 9 end 10 to be completed for tube seclions. ST o
9. Tube Sheets: Ststionary. Watenal. Diam Thickness .. e i, AllBchment .
(KIM & Spec. No.) iSubjset tn pressure) {Weided, Balted)
Floaung. Metensl. Diam Thickness...... 1n Altarhment .....
10. Tubes: Matenal 0.D. in. Thickne ﬂ‘:"l:;: Numb Type

(Str. or U}

Tiems 11-14 incl. to be comy.eied lor inner cE_umEers Gl jackeled veasels, or channels nl Aeal FarRangera

Nomiaal Corrosion
11, Sheil: Ilund T.5. Thickness.... ....in. Allowsnce............in. Diam
Kind & Spec. Ne.) (Min. of Renge specified)
12. 5 Long H.T.! X.R. Efficiency ...
Girth.. HT. X.R. No. of Courses
13. Hesds (o) Material T.S (b) Material 1.8 i
Crown  Knuckle Elliptical Conical * Hemispherical Flat Side to Pressure
Location Thick Radi Radi Ratio Apex Angle Radius Diameter (Coavex or Concave}
(s) Top, bottom, ends . :
(b) Channel
: If removable, bolts used (s) . (L] ; (e) Other f L
(Describe or sitech sketch)
14. Constructed for specified . Chacy tnpors ° i
OPErANING PrESBUIT S meiivceascsssrcesees PBE 81 MBE. 1EMP. o merrvesssmismmnsrriscmnares OF 1 TEMPL Ot 7

{tems Gelow to be completed lor all vessels where spplicable.

Tl S, Salety Valve Qutieta: Number Size Location
-16. Nozzies: . .

Purpose (lnlet, . ‘ Reinlorcement
4 Qutlet, Drain) Number Dism, or Size Type Material Thickneas Material Haw Attached
i
;
17. lnape Mashol No. Size. Locatien

Op L2 Handholes, No. Size L

.Threaded, No. Siza Location
8. : kit Legs thet Altached

!.I' Supperts: Sk (Yes or No} L_'“" (Number) (Numner) e {Dascribe) (Where & How)
. 'ue id Heat-Trested
i 2let ether i or Ip with coincident temperature when spplicabls.

lmoe vee o ot e et m——— e m e — VIR -
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MONTICELLO
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