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ENCLOSURE
TVA RESPONSE TO PROPOSED WBN SER SECTION 9.5.41.1

QUALITY CLASSIFICATION OF DIESEL GENERATOR
AUXILIARY SYSTEM PIPING AND COMPONENTS

In a meeting between NRC Staff and TVA, held in Bethesda on March 26, 1985,
TVA committed to provide two basic items to aid in resolution of the Watts
Bar Nuclear Plant (WBN) diesel generator (DG) auxiliary system concern. The
first of these items, DG vendor concurrence in support of the position that
auxiliary systems meet the requirements of ANSI B31.1, was forwarded to the
Staff by R. H. Shell's letter to E. Adensam dated April 18, 1985 and consisted
of a Morrison-Knudsen Company, Incorporated, letter to TVA regarding the DGs
supplied for WBN.

The vendor indicated in the letter that ANSI B31.1 requirements were met
during manufacture of the WBN DGs. The 150 percent of design pressure
hydrostatic system test option in B31.1 was not a contractual requirement.
The vendor opted to assure leak tightness and meet B31.1 requirements via
initial service pressure testing in accordance with paragraphs 137.1 and
137.7 of the 1973 edition (attachment 2).

The absence of auxiliary system pressure testing by the vendor at greater
than design pressures has prompted the Staff'to propose auxiliary system
pressure testing at 125 percent of design pressure (except for the fuel oil
system). This system pressure testing requirement, if implemented, would
undoubtedly result in lower DG equipment reliability and would not
significantly contribute to the DG system margin of safety. The reasoning
behind this statement comprises the second item of the TVA commitment at the
March meeting and is detailed below with the additional information requested
by NRC in subsequent telephone conferences with NRC on May 211, June 21,July 9, and August 28, 1985. In those calls, TVA agreed to provide a table of
DG auxiliary system piping materials and pressure capabilities versus actual
system pressure.

The DG skid-mounted auxiliary system piping and components are constructed of
ductile carbon steel materials and designed such that the materials are
subjected to low working stresses. Thus, the auxiliary systems will possess
an inherent high degree of reliability and will not be subject to brittle
fracture. An expanded description of the pressure capabilities of the piping
is provided in attachment 1 as requested in the telephone conferences with
NRC noted above.

All the skid-mounted auxiliary system piping is configured such that there
are virtually no in-line means of isolation between the auxiliary Systems andthe engine block. Similarly, within the auxiliary systems themselves, there
are no in-line means of isolation provided for pumps, filters, sensing
devices, etc.

The only method in which critical parts (mechanical seals,' bearings, sensing
devices, etc.) can be removed from the pressure test path is disassembly of
piping connections (the vast majority are threaded piping connections) from
the engine block and other components. In effect, the test will become aseries of piping subassembly pressure tests rather than a system pressure
test.



2

The piping-to-component connections will of course not be subjected to the
test and will almost certainly be somewhat degraded due to disassembly and
reassembly. Plant experience with threaded connections has shown definite
trends of joint weepage when subjected to repeated disassembly. In addition,
the possibility of human error and damage due to mishandling of the equipment
will be introduced during this major disassembly and reassembly effort.

In contrast to the problems discussed above, the WBN DGs have demonstrated
excellent reliability and continue to function as required over the 5 to 7
years of operating history. The WBN DG maintenance instruction requires that
each DG be started at least once every month and operated at a minimum of one
hour and at a minimum of 60-percent rated load. DG inspections are performed
while the unit is operating and include inspection of auxiliary systems for
any signs of improper operation, such as leakage.

In addition to the manufacturer's DG operating tests and inspections and
TVA's DG preoperational tests and inspections (includes testing over a range
of loads up to 110 percent of rated load), the WBN DGs have the following
successful operating histories as of May 1985:

DG 1A - 310 hours DG starts - 180 to 2~40 (each DG)
DG 2A - 257 hours
DG 1B - 3144 hours
DG 2B - 231 hours

All of these operational hours are at a minimum of 60-percent rated load and
with concurrent inspections of the operating DG unit. Out of the 180 to 2140
starts of each DG, there has never been a failure due to mechanical
malfunction of the auxiliary systems. It should be noted that the fifth DG
does not have a similar operational period (since it was installed and tested
at a much later date) but the fifth DG is essentially identical to the other
fou r.

The WBN DGs are not unproven equipment for which TVA is attempting to
establish or infer a level of quality. Regulatory Guide 1.26 clearly places
DG auxiliary systems in a quality class separate from the typical important-
to-safety classifications. TVA has demonstrated through successful operation
that the auxiliary systems exhibit a level of quality commensurate with the
DG safety function. This successful operational experience has assured
auxiliary system leak tightness and joint integrity. As further assurance,
at least once per day operations personnel inspect each DG room and engine.
This inspection includes a specific check-list item on oil/water leaks.
Appropriate actions will be taken to correct any leakage found.

Based on the current condition and proven reliability of the WBN DGs, TVA
believes that implementation of the pressure test requirement will result in
a net loss of DG reliability and will not result in an increase in DG system
margin of safety.
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ATTACIHMENT 1
WATTS BAR NUCLEAR PLANT

QUALITY CLASSIFICATION OF DIESEL GENERATOR AUXILIARY SYSTEM
PRESSURE CAPABILITIES OF PIPING

The auxiliary system for the diesel generators (DGs) at Watts Bar Nuclear
Plants (WBN) were manufactured from carbon steel materials and a short
section of copper tubing. Based on the information given below, TVA believes
that each system is adequate for their intended service without the need for
additional testing. Note that the maximum working pressures shown below were
calculated using the working pressure formula contained in ANSI B31.1 and
considers temperature effects and wall thickness tolerances.

a. Piping for the intake and exhaust system is schedule 10 SA106B material.
The intake system uses 214-inch pipe which has a maximum working pressure
of 221 lb/in2 . The exhaust line is 22-inch pipe which has a 215
lb/ ,in2 maximum working pressure. The pressure in both the intake and
exhaust lines is approximately 6 inches of water which is less than 1
lb/ Iin2 .

b. The starting air system piping consists of the following sizes and
materials:

Size Schedule/Wall Material Maximum Working Pressure

1/414 Schedule 140 A120 3,150 lb/in2

11/2 .o65"1 A179 2,690 lb/in2
3/411 Schedule 140 SA106B 3,050 lb/in2
1-1/l41 Schedule 140 SA106B 2,350 lb/in 2
2"1 Schedule ~40 A120 1,165 lb/in2

This A179 material is required to be hydrostatically tested at the
factory to 14,160 lb/in2 per the following formula:

P =32,000 t/d
where t is the wall thickness and

D is the Outside diameter

The A120 is required to be pressure tested at the factory at a pressure
of 700 lb/in2 for 1-inch and smaller and 1,000 lb/in2 for 2-inch
size. The maximum starting air system pressure is approximately 260
lb/in2 .

TVA modifications made to the starting air system were performed with
ASME Section III qualified welders, weld procedures, and materials.



c. The lubricating oil system piping consists of the following sizes and
materials:

Size Schedule/Wall Material Maximum Working Pressure

1/211 Schedule '40 SA106B 3,7143 lb/in2

1/2"1 .065"1 A213 3,1420 lb/in2

5/8", .083" A213 3,500 lb/in2

1"1 Schedule 140 SA106B 2,8147 lb/in2

1-1/2"1 Schedule 140 SA106B 2,115 lb/in2

414" Schedule '40 A106B 1,1433 lb/in2

414" Schedule 140 A120 930 lb/in2

311 ID .216", B68 515 lb/in2

The A213 material is required to be hydrostatically tested at the factory
to 14,160 (1/2"1) and 14,2149 (5/8"1) lb/in2 per the same formula as that
used for the A179 material above. ASTM A120 requires pressure testing of
14-inch pipe at 1,200 lb/in2 . B68 material is seamless copper tubing
with a tensile strength of 30,000 lb/in2 minimum, however, no
hydrostatic testing is requested.

The maximum pressure in the lube system is approximately 100 lb/in2 .
However, the 3- and 14-inch piping is exposed only to the scavenging oil
pump maximum operating pressure of approximately '40 lb/in2 .

TVA modifications made to the jacket water system were performed with
ASME Section III qualified welders, weld procedures, and materials.

d. The jacket water system piping consists of the following sizes and

materials:

Size Schedule/Wall Material Maximum Working Pressure

3"1 Schedule 140 A120 1,100 lb/in2

414" Schedule '40 A120 930 lb/in2

6"1 Schedule 140 A120 7140 lb/in2

6", Schedule 140 A106B 1,1143 lb/in2

ASTM A120 requires factory testing at 1 ,000 lb/in2 for 3-inch pipe and
at 1,200 lb/in2 for 14- and 6-inch pipe.

The maximum pressure in the jacket water system is approximately 25
lb/in2 .

TVA modifications made to the jacket water system were performed with
ASME Section III qualified welders and weld procedures.
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c. The lubricating oil system piping consists of the following sizes and
materials:

Size Schedule/Wall Material Maximum Working Pressure

1/211 Schedule 410 SA106B 3,7413 lb/in2

1/2"1 .065"1 A213 3,4120 lb/in2

5/8t" .08311 A213 3,500 lb/in2

lit Schedule 110 SA106B 2,8417 lb/in2

1-1/2"1 Schedule 410 SA106B 2,115 lb/in2

411" Schedule 110 A106B 1,1133 lb/in2

411" Schedule 110 A120 930 lb/in2

3"1 ID .216", B68 515 lb/in2

The A213 material is required to be hydrostatically tested at the factory
to 11,160 (1/2"1) and 11,2119 (5/8"1) lb/in2 per the same formula as that
used for the A179 material above. ASTM A120 requires pressure testing of
11-inch pipe at 1,200 lb/in2 . B68 material is seamless copper tubing
.with a tensile strength of 30,000 lb/in2 minimum, however, no
hydrostatic testing is requested.

The maximum pressure in the lube system is approximately 100 lb/in2 .
However, the 3- and 11-inch piping is exposed only to the scavenging oil
pump maximum operating pressure of approximately 410 lb/in2 .

TVA modifications made to the jacket water system were performed with
ASME Section III qualified welders, weld procedures, and materials.

d. The jacket water system piping consists of the following sizes and

mfaterials:

Size Sche-dule/Wall Material Maximum Working Pressure

3"1 Schedule 110 A120 1,100 lb/in2

41" Schedule 110 A120 930 lb/in2

6"1 Schedule 410 A120 7110 lb/in2

6", Schedule 410 A106B 1,1113 lb/in2

ASTM A120 requires factory testing at 1,000 lb/in2 for 3-inch pipe and
at 1 ,200 lb/in2 for 11- and 6-inch pipe.

The maximum pressure in the jacket water system is approximately 25
lb/in2.

TVA modifications made to the jacket water system were performed with
ASME Section III qualified welders and weld procedures.
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sequently and provided the ima~
does not interfere with the
resultant radiographs.
C. Sections of weld that are
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1/4 in. for T over 2Y4 in.
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C.3 Any group of slag inclus
an aggregate length greater than
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perfections exceeds 6 L where
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CA4 Porosity in excess of tha
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Section I of the ASME Boilei
Code.

C-5 A complete set of radiogr
be retained by the manufacturer
period of at least five years.

136.6.3 Technique and Acce
Ultrasonic Examination

A. Technique and standardsf
tion shall follow Article 5 of S
Boiler and Pressure Vessel Code.

B. The manufacturer's report
T-359 of Section V of the ASI

'These tests may he made with the iti
filled with water, if desired.

RD ANSI 831 .1-1973

136.6.3

ara 136.6.1 shall be tamned by the manufacturer for a minimum of five
oughout their entire years.
ay method in accord- C. Acceptance-Rejection Standards. Linear typeV of the ASME Boiler discontinuities are unacceptable if the amplitude ex-
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STM Standard E-94- lengths which exceed the following:
Zadiographic Testing; ¼4 in. for t up to 3/4 in.
specified below shall '/3 in. for t from N/4 in. to 2¼in.

3/4 in. for t over 2% in.
rential butt joint with Where t is the thickness of the weld being examined.
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ge of the backing st rip nesses. Where discontinuities are interpreted to be
interpretation of' the cracks, lack of fusion and incomplete penetration,

they are unacceptable regardless of length.
shown by radiography
ypes of imperfections 137 LEAK TEST
td shall be repaired as
repair radiographed to 137.1 General Requirements

137.1.1 Piping which is required to be stamped in
*zone of inconriplete accordance with Section I of the ASME Boiler and

Pressure Vessel Code (see Para 136.1) shall be hydro-
ion which has a length static tested. The test shall be performed in the

presence of the Inspector.
137.1.2 When specified by the user, piping other

Y'4 in. than covered in Para 137.1 .1 above shall be hydrostatic
or pneumatic tested.

veld. 137.1.3 When the user does not specify hydrostatic
ionsin lne hat ave or pneumatic testing,an initial service leak test, a

Tin a length of 12 T, vacuum test, or 100 percent radiography of all welded
een the successive im- joints shall be used to demonstrate leak tightness.
L is the length of the 137.1.4 At no time during the hydrostatic test shall
p. any part of the piping system be subjected to a stress

t spcifid b theac- greater than 90 percent of its yield strength (0.2 per-
it secifed b theac- cent offset) at test temperature.

eAppendix A-250 ofI%
rand Pressure Vessel 3ý13 7.1.5 When specified in the design specifications,

systems with conditions of operation and design that
aphsfor ach ob sall require leak tightness of a greater degree of sensitivity
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and ept n fle fr a test shall be leak tested by a method, such as helium

mass-spectrometer leak test or halide leak test, which
~ptance Standards for has the required sensitivity, in addition to the hydro-

static or pneumatic test.

or ultrasonic examina. 137.1.6 Pneumatic tests may be used in lieu of
ection V of the ASME the hydrostatic test required in Para 137.1.1 and

137.1.2 above and by Para 137.2 (except as permitted
in Para 1 31.~1.7 below), only when the following con-,as requtred by Para ditions exist:

M4E Code, shall be re- A. When piping subassemblies or systems are so
em heing tested partially designed and/or supported that they cannot be safely

rfiled with water't
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T B. When piping subassemblies or systems, which are

Snot readily dried, are to be used in services where

traces of the testing medium cannot be tolerated and,

Iwhenever, possible, the piping subassemblies or sys-

tems have been previously hydrostatically tested to

the pressure required in Para 137.4.6.

4~137.1.7 A pneumatic test at a pressure not to ex-

Aceed 25 psig may be applied, preliminary to either a

'~hydrostatic or a pneumatic test, as a means of locating

major leaks. If used, the preliminary pneumatic test

shall be carried out in accordance with the require-
Sments of Para 137.5.

Note: Compressed gas is hazardous when used as a

k testing medium. It is, therefore, recommended that

Sspecial precautions for protection of personnel be

~-taken when a gas under pressure is used as the test

Smedium.

S137.2 Testing of Systems

S137.2.1 Hydrostatic Testing. Prior to initial opera-

~'tion, the installed piping system shall be hydro-

Sstatically tested (except as permitted in Para 137.1).
The test shall be conducted in accordance with the re-

quirements of Para 137.4.

137.2.2 Pneumatic Testing. When a hydrostatic
test is not practical, a pneumatic test in accordance
with Para 137.5 may be substituted.

S 137.2.4 Hydrostatic Tests of Piping Subassemblies
and Materials. The hydrostatic test of the piping sys-

tem when conducted in accordance with the require-

Sments of this Code, shall be acceptable as the test for
piping subassemblies and may also be used in lieu of

S any such test required by the material specification for

,E material used in the piping subassembly or system

S provided the minimum test pressure required for the

S piping system is met, except where the installation
,s would prevent performing any nondestructive exami-

nation required by the material specification to be

~. performed subsequent to the hydrostatic or pneumatic
S test.

137.3 Preparation for Testing

S 137.3.1 Exposure of Joints. All joints including

@ welds shall be left uninsulated and exposed for exami-
nation during the test.

137.3.2 Addition of Temporary Supports. Piping

S systems designed for vapor or gas may be provided
S with additional temporary supports, if necessary, to
S Support the weight of the test liquid.

S 137.3.3 Restraint or Isolation of Expansion Joints.

r Expansion joints shall be provided with temporary re-

90NSI B31.1-1973
137.1 .7

straint, if required for the additional pressure load

under test, or they shall be isolated from the test.

137 .3.4 Isolation of Equipment not Subjected to

Pressure Test. Equipment that is not to be subjected

to the pressure test shall be either disconnected from

the piping subassembly or system or isolated by a

blank flange or similar means. Valves may be used if

the valve with its closure is suitable for the proposed
test pressure.

137.3.5 Treatment of Flanged Joints Containing

Blinds. Flanged joints at which blinds are inserted to

blank off other equipment during the test need not be

tested.

137.3.6 Precautions Against Test Medium Expan-
sion. If a pressure test is to be maintained for a period

of time and the test medium in the system is subject

to thermal expansion, precautions shall be taken to

avoid excessive pressure. A small relief valve set to

11/3 times the test pressure is recommended during
the pressure test.

137.4 Hydrostatic Tests

137.4.1 Provision of Air Vents at High Points.

Vents shall be provided at all high points of the piping

subassembly or system in the position in which the

test is to be conducted to purge air pockets while the

component or system is filling.

137.4.2 Test Medium

A. Water shall be used for a hydrostatic leak test.

137.4.3 Check of Test Equipment Before Apply-
ing Pressure. The test equipment shall be~examined be-

fore pressure is applied to ensure that it is tight and

that all low-pressure filling lines and other items that

should not be subjected to the test pressure have been

disconnected or isolated by valves or other suitable
means.

137.4.5 Examination for Leakage After Applica-
tion of Pressure. Following the application of the

hydrostatic test pressure for a minimum of 10 minutes
(see Para 137.4.8), examination for leakage shall be

made of all joints, connections and of all regions of
high stress, such as regions around openings and
thickness-transition sections.

137.4.6 Minimum Required Hydrostatic Test Pres-

sure. Except as otherwise permitted in Para 137.1
and 137.4.7, piping systems shall be subjected to a

hydrostatic test pressure that at every point in the

system is not less than 1 .5 times the design pressure.

137.4.7 Maximum Permissible Hydrostatic Test
Pressure
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A. When hydrostatically testing a system, the test
pressure shall not exceed the maximum test pressure
of any component such as vessels, pumps, or valves in
the system.

B. At no time during the hydrostatic test shall any
part of' the piping system be subjected to a stress
greater than 90 percent of its yield strength (0.2 per-
cent offset) at test temperature.

137.4.8 Hydrostatic Test Pressure Holding Time.
The hydrostatic test pressure shall be maintained for a
minimum total time of 10 minutes and for such
additional time as may be necessary to conduct the
examination for leakage required by Para 137.4.5.

137.5 Pneumatic Tests
137.5.1 General Requirements. When a pneumatic
test is performed, it shall be conducted in accordance
with the requirements of this chapter.

137.5.2 Test Medium

A. The gas used as the test medium shall be non-
flammable.

137.5.3 ,Check of Test Equipment Before Applying
Pressure. The test equipment shall be examined before
pressure is applied to ensure that it is tight and that all
items that should not be subjected to the test pressure
have been disconnected or isolated by valves or other
suitable means.

137.5.4 Procedure for Applying Pressure. The pres-
sure in the system shall gradually be increased to not
more than one-half of the test pressure, after which
the pressure shall be increased in steps of approximate-
ly one-tenth of the test pressure until the required test
pressure has been reached.
137.5.5 Examination for Leakage After Applica-
tion of Pressure. Following the application of pressure&&
for the time specified in Para 137.5.8, examination
for leakage in accordance with Para 137.4.5 shall be
made.

137.5.6 Minimum Required Pneumatic Test Pres-
sure. Except as provided in Para 137.5.7, the pneu-
matic test pressure shall be not less than I1.20 nor
more than 1 .25 times the design pressure of the piping

ANSI 831.1 -1973
137.4.8

subassembly system.

137.5.7 Maximum Permissible Pneumatic Test
Pressure

A. When pneumatically testing a system, the test
pressure shall not exceed the maximum test pressure
of any component such vessels, pumps, or valves in
the system.

137.5.8 Pneumatic Test Pressure Holding Time.
The pneumatic test pressure shall be maintained for a
minimum total of 10 minutes and for such additional
time as may be necessary to conduct the examination
for leakage required. in Para 137.4.5.

137.6 Mass-Spectrometer and Halide Leak Tests
When a mass-spectrometer or a halide leak test is

performed as provided in Para 137.1.5, it shall conform
to the provisions of Para 137.3 and shall be in ac-
cordance with the instructions of the manufacturer of
the test equipment. In all cases a calibrated reference
leak, with a leak rate not greater than the maximum
permissible leakage from the system, shall be used.
The equipment shall be calibrated against the reference
leak in such a way that the system leakage measured
by the equipment can be determined to be not greater
than the leak rate of the reference leak.

137.7 Initial Service Leak Test

137.7.1 An initial service leak test and inspection
is acceptable when other types of tests are not prac-
tical or when leak tightness is conveniently demon-
strable due to the nature of the service. One example
is turbine extraction piping where shutoff valves are-
not available for isolating a line and where tem-
porary closures are impractical. Others may be sys-
tems for service water,MW pressure condensate, plant
and instrument air, etc., where checking out of pumps
and compressors afford ample opportunity for leak
tightness inspection prior to full-scale operation.
137.7.2 The piping system shall be gradually
brought up to design pressure. After inspection of the
piping system has proven that the installation is com-
plete and all joints are leak-tight, the piping shall be
deemed to have met the requirements of Para 137.1 .1 -

I I
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A. When hydrostatically testing a system, the test
pressure shall not exceed the maximum test pressure
of any component such as vessels, pumps, or valves in
the system.

B. At no time during the hydrostatic test shall any
part of the piping system be subjected to a stress
greater than 90 percent of its yield strength (0.2 per-
cent offset) at test temperature.
137.4.8 Hydrostatic Test Pressure Holding Time.
The hydrostatic test pressure shall be maintained for a
minimum total time of 10 minutes and for such
additional time as may be necessary to conduct the
examination for leakage required by Para 137.4.5.

137.5 Pneumatic Tests
137.5.1 General Requirements. When a pneumatic
test is performed, it shall be conducted in accordance
with the requirements of this chapter.

137.5.2 Test Medium

A. The gas used as the test medium shall be non-
flammable.

137.5.3 Check of Test Equipment Before Applying
Pressure. The test equipment shall be examined before
pressure is applied to ensure that it is tight and that all
items that should not be subjected to the test pressure
have been disconnected or isolated by valves or other
suitable means.
137.5.4 Procedure for Applying Pressure. The pres-
sure in the system shall gradually be increased to not
more than one-half of the test pressure, after which
the pressure shall be increased in steps of approximate-
ly one-tenth of the test pressure until the required test
pressure has been reached.
137.5.5 Examination for Leakage After Applica-
tion of Pressure. Following the application of pressuraEs
for the time specified in Para 137.5.8, examination
for leakage in accordance with Para 137.4.5 shall be
made.

137.5.6 Minimum Required Pneumatic Test Pres-
sure. Except as provided in Para 137.5.7, the pneu-
matic test pressure shall be not less than 1 .20 nor
more than 1 .25 times the design pressure of the piping

0
ANSI 831.1-1973

subassembly system.

137.5.7 Maximum Permissible Pneumatic Test
Pressure

A. When pneumatically testing a system, the test
pressure shall not exceed the maximum test pressure
of any component such vessels, pumps, or valves in
the system.

137.5.8 Pneumatic Test Pressure Holding Time.
The pneumatic test pressure shall be maintained for a
minimum total of 10 minutes and for such additional
time as may be necessary to conduct the examination
for leakage required in Para 137.4.5.

137.6 Mass-Spectrometer and Halide Leak Tests
When a mass-spectrometer or a halide leak test is

performed as provided in Para 137.1.5, it shall conform
to the provisions of Para 137.3 and shall be in ac-
cordance with the instructions of the manufacturer of
the test equipment. In all cases a calibrated reference
leak, with a leak rate not greater than the maximum
permissible leakage from the system, shall be used.
The equipment shall be calibrated against the reference
leak in such a way that the system leakage measured
by the equipment can be determined to be not greater
than the leak rate of the reference leak.

137.7 Initial Service Leak Test
137.7.1 An initial service leak test and inspection
is acceptable when other types of tests are not prac-
tical or when leak tightness is conveniently demon-
strable due to the nature of the service. One example
is turbine extraction piping where shutoff valves are.
not available for isolating a line and where tem-
porary closures are impractical. Others may be sys-
tems for service water,Tft pressure condensate, plant
and instrument air, etc., where checking out of pumps
and compressors afford ample opportunity for leak
tightness inspection prior to full-scale operation.
137.7.2 The piping system shall be gradually
brought up to design pressure. After inspection of the
piping system has proven that the installation is com-
plete and all joints are leak-tight, the piping shall be
deemed to have met the requirements of Para 137.1 .1.


