
MISSISSIPPI POWER & LIGHT COMPANY
Helping Build Mississippi

" " ' " ' " ' "
P. O. B O X 16 4 0, J A C K S O N, MISSISSIPPI 39205

May 24, 1982
NUCLEAH PRODUCTION DEPA84TMENT

U.S. Nuclear Regulatory Commission
Office of Nuclear Reactor Regulation
Washington, D.C. 20555

Attention: Mr. Harold R. Denton, Director

Dear Mr. Denton:

SUBJECT: Grand Gulf Nuclear Station
Units 1 and 2
Docket Nos. 50-416 and 50-417
File 0260/L-814.2
SQRT - Additional Information
Supporting Justification for
Interim Operation; Response to
NRC Questions at 4/21/82
Meeting

AECM-82/229

References: 1) AECM-82/128; April 5, 1982
2) AECM-82/173, April 19, 1982
3) AECM-82/190, April 26, 1982
4) AECM-82/218, May 24, 1982

Mississippi Power & Light Company's (MP&L) letters of
April 19, 1982 (AECM-82/173) and April 26, 1982 (AECM-82/190)
transmitted to the NRC additional information to support MP&L's initial
justification for interim operation sul.aitted on April 5, 1982
(AECM-82/128) for equipment not qualified to the SQRT criteria.

On April 21, 1982, MP&L met with the Equipment Qualification Branch
(EQB) to resiew the additional information submitted to support MP&L's
initial justification for interim operation.

The purpose of this letter is to provide the EQB with MP&L's
response to the questions raised in regard to the additional information
discussed during the April 21, 1982, meeting.

The following information is provided:

A. Attachment No. 1

IAttachment No. 1 is the Grand Gulf SQRT program god
requalification schedule. *

//
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i,

B. Attachment No. 2

Attachment No. 2 is the Grand Gulf power ascension schedule.
;

i C. At_tachment No. 3

' Attachment No. 3 provides the Response Spectra requested by
EQB during the April 21, 1982, meeting. The enclosed Response'

| Spectra are for the SSE, SRV, Pool Swell, and the LOCA
Envelope for the Containment and Drywell in the area of thei

' HCU floor.

NOTE: This information was hand delievered to
; M. D. Houston by Bechtel on April 26, 1982.
i
: D. Attachment No. 4

,

Air Operated Butterfly Valves i

!

E. Attachment No. 5*

Main Steam Isolation Valves (MSIV)
,

; F. Attachment No. 6
i
| HPCS Diesel Generator System
(

| G. Attachment No. 7
|

| Conductivity Cell

H. Attachment No. 8

Miscellaneous Information

A meeting has been scheduled for June 2, 1982, to review the above
information with the Equipment Qualification Branch (EQB) - Seismic.
Additional information as noted in Attachment No. 8 will also be
reviewed.

If you have any questions or require further information, please r

contact this office.

Yours tr,ily,

L. F. Dale
Manager of Nuclear Services

RAB/SIDI/JDR:Im

Attachments: (See Next Page)
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Attachments: 1. Grand Gulf SQRT Program Requalification Schedule
: 2. Grand Gulf Power Ascension Schedule

3. Response Spectra for SSE, SRV, Pool Swell, andt

LOCA Envelope
4. Air Operated Butterfly Valves
5. Main Steam Isolation Valves
6. HPCS Diesel Generator System
7. Conductivity Cell
8. Miscellaneous Information

,

cc: Mr. N. L. Stampley (w/o)
Mr. G. B. Taylor (w/o)
Mr. R. B. McGehee (w/o)

; Mr. T. B. Conner (w/o)
i,

Mr. Richard C. DeYoung, Director (w/o)
Office of Inspection & Enforcement
U.S. Nuclear Regulatory Commission
Washington, D.C. 20555

2

Mr. J. P. O'Reilly, Regional Administrator (w/a)
Office of Inspection & Enforcement '

; U.S. Nuclear Regulatory Commission
Region II
101 Marietta St., N.W., Suite 3100
Atlanta, Georgia 30303,

:
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ATTACHMENT NO. 1

SQRT Requalification Schedule
Grand Gulf SQRT Program

Qualification Qualification
Component Plant ID Status Schedule

Air Operated P44-F116, F117, F118 Qualified None
Butterfly Valves P44-F119, F120, F121
(M-257.0/258.0) P44-F122, F123

G41-F019, F045

Safety Relief Valves E12-F055A, B Not Qualified Perform Oper-
(M-141.1) P75-F026A, B (Justification for ability Test by

Interim Operation July 31, 1982
Provided)

Main Steam Isolation B21-F022/F028 Not Qualified Qualify by Test
Valve (MSIV) (Justification for by August 31,

Interim Operation 1982
Provided)

_

RHR Heat Exchanger E12-B001/B002 Not Qualified Qualify by
(Justification for Analysis by
Interim Operation August 31, 1982
Provided)

CRD Solenoid Valve C11-F009 Qualified Complete Docu-
mentation by
May 31, 1982

HPCS Valve Actuators- E22-F001/F010 (E22-F001/F010/F011/ Complete Docu-
E22-F011/F012/F015 F012/F015/F023; mentation by
E22-F023 Qualified) July 1, 1982.
E22-F004 (E22-F004; Not Replace E22-F004

Qualified) during First

(Justification for Refueling Outage
Interim Operation (January 1, 1984)
Provided)

HPCS Diesel Generator E22-S001/S002 (E22-S002/S003/S004; Complete Docu-
System E22-S003/S004 Qualified) mentation by

(E22-S001; Not July 1, 1982.

Qualified) Qualify E22-S001
(Justification for by Analysis by
Interim Operation December 31, 1982
Provided)

AE3Il



ATTACHMENT NO. 1 (Continued)

SQRT Requalification Schedule
Grand Gulf SQRT Program

Qualification Qualification
Component Plant ID Status Schedule

Pressure Indicators B21-R005 (Barton 227) Qualified Complete Docu-
mentation by
May 31, 1982.

B21-R009A, B Not Qualified Qualify by.
(Barton 227) Analysis by

May 31, 1982.

Switches C41A-S01 Qualified Completed Doc-
E12A-S03 mentation by
E12A-S57, E21A-S07 May 15, 1982.
E22A-S03, E21A-S06
E22B-502/S07/S09
E22B-S10/S15/S16
E51A-S15
(Electroswitch)

Conductivity Cell E12-N025A, B Qualified Complete Docu-
mentation by
May 15, 1982.

Fuel Handling and F11-E014 Not Qualified Qualify by Test
Auxiliary Platforms F15-E003/E005 (Justification for by December 31,

Interim Operation 1982
Provided)

In-Vessel Rack F16-E006 Not Qualified Qualify by Test
(Justification for by December 31,
Interin Operation 1982
Provided)

Defective Fuel Storage F16-E009 Not Qualified Qualify by Test
Container (Justification for by December 31,

Interim Operation 1982
Provided

B0P/PGCC Panels H13-P855/P856 Not Qualified Qualify by Test /
H13-P864/P870/P871 (Justification for Analysis by
H13-P872/P877/P878 Interim Operation December 31, 1982

Provided)

AE3I2
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ATTACHMENT NO. 2

l'
Grand Gulf Power Ascension Schedule

The following is an example of the power ascension schedule for Grand Gulf
Unit 1 based on an " assumed" fuel load of June 1, 1982.

4

i
'

OPTIMUM SCHEDULE PROBABLE SCHEDULE

Fuel Load: Day 0 June 1, 1982 Day 0 June 1, 1982

Open Vessel
Criticality: Day 20 June 20, 1982 Day 30 June 30, 1982

Non-Nuclear Heatup: Day 30 June 30, 1982 Day 45 July 15, 1982

Pull Rods for
Initial Heatup: Day 55 Jaly 24, 1982 Day 77 August 15, 1982

Test Condition
No. 1: Day 73 August 11, 1982 Day 107 September 15, 1982:

(5% to 20% Power)

Test Condition
No. 2: Day 91 August 30, 1982 Day 139 October 16, 1982
(50% to 75% Power)

Loss of Offsite
Power: Day 98 September 6, 1982 Day 154 November 2, 1982

1

Test Condition
: No. 3: Day 105 September 13, 1982 Day 165 November 12, 1982

(50% to 100% Power)
!
! Test Condition

No. 5: Day 126 October 3, 1982 Day 212 December 28, 1982
(95% to 100% Power)

Test Condition
No. 4: Day 132 October 9, 1982 Day 220 January 5, 1983
(95% to 100% Power)

Test Condition
No. 6: Day 140 October 17, 1982 Day 232 Janua ry 17, 1983

Other Testing: Day 162 November 9, 1982 Day 297 March 13, 1983.

NSSS Warranty
Commercial
Operation: Day 167 November 14, 1982 Day 302 March 28, 1983

|

| AE3I3
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ATTAClIMENT NO. 3

Seismic Response Spectra

This information was provided to the NRC informally (via Dean llouston)
on April 26, 1982.

Attached are the requested response spectra (RRS) for the SSE, SRV, Pool
Swell, and LOCA Envelope for the Containment and Drywell in the area of
the HCU floor. This information was requested by the Equipment
Qualification Branch during the April 21, 1982, meeting.
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! Seismic Response Spectra (Q110.43)

,

Containr.ent Building
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| Damping: 25, 35
1

Direction: Vertical, N-S
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ATTACHMENT NO. 4

Air Operated Butterfly Valves

(M-257.0/258.0)

Concern

How are flow induced loads (design flow loads) accounted for in the
seismic qualification of the valves?

Response

Actual physical piping configurations; showing elbows, flanges, tees,
etc. , were not furnished to the valve manufacturer. However, the vendor
furnished valve data sheets (see Attachment A) containing maximum flow,
maximum shutoff pressure, a description at the connecting piping
(material, OD, ID, flanged or plain end) and all of the other
information to be furnished by the purchaser, as required by AWWA
Standard C504, Rubber-seated Butterfly Valves.

Testing specified in the Design Specifications (M-257.0/258.0) is
consistent with the " Proof-of-Design Test" required by Section 5.5 of
AWWA-C504 (see Attachment B).

The torque required to operate butterfly valves takes into account
seating / unseating torque, bearing friction, dynamic torque due to
differential pressure and hydrostatic torque if the valve is to be
mounted in the horizontal position.

The valves in question are installed in hydraulic lines (water). System
head characteristics are included in the specified maximum shut-off
pressure and maximum flow. The valve manufacturer calculates the
torques associated with seating and bearing frictions.

We feel that sufficient design data has been furnished to and input by
the valve manufacturer to ensure that these valve assemblies (including
actuators) are adequately designed to perform their intended function.
The valve vendor has confirmed that the assembly designs (disc, shaft,
calculated torques, actuator torque rating) do comply with AWWA-C504
requirements.

Once the valve has been manufactured to meet the specified design values
(maximum flow, maximum shut-off pressure, etc.), the valve is then
subjected to seismic qualification requirements as specified in design
specification M-257.0/258.0.

Concern

The Equipment Qualification Branch requested a copy of the TRS be
provided for the Pratt Test Report.

Response

To clarify the concerns addressed by the NRC reviewer on the omission of
the Required Response Spectra (RRS) and the enveloping Test Response
curves in valve assembly qualification test reports D-0038-3 and
D-0089-4.

AE3I5
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ATTACIEfENT NO. 4 (Continued)

Air Operated Butterfly Valves

(M-257.0/258.0)

The curves in the referenced reports are from the sine sweeps done to
identify any resonant frequencies for the valve assembly. Endurance
tests were run at any identified resonant frequencies and at 33112, to
demonstrate integrity without compromise to structure and function (to
demonstrate operability, the assemblies were stroked and times were
recorded). Since the valve assemblies were statically tested for
seismic qualification, neither RRS nor TRS curves were required.

On May 21, 1982, a conference call took place between MP&L, NRC, EG&G,
NUTECll, and Bechtel to clarify the test data in IIenry Pratt valve
reports for the 36" (D-0038-3) and 12" (D-0089-4) parent valves. As
addressed during the conference call, the Pratt 36" parent valve was
tested for 3.0g static loads and subjected to a vibration test to
determine natural frequencies to demonstrate rigidity. The 36" parent
valve qualifies the Grand Gulf 36", 30", and 24" candidate valves.
Likewise, the 12" Pratt parent valve was tested for 6.0g static loads
and subjected to a vibration test to determine natural frequencies ta
demonstrate rigidity. The 12" parent valve qualifies the Grand Gulf 10"
candidate valve. The 10" Grand Gulf candidate valve design load is
3.0g's.

The May 21, 1982, conference call resulted in all parties understanding
how the IIenry Pratt Valve Test Report was performed and how the data is
to be interpreted.

Included as Attachment C to this attachment (Attachment No. 4) is the
requested acceleration data for the Grand Gulf valves in question. This
information was requested during the May 21, 1982, conference call.

Conclusion

Based on the above information and the May 21, 1982, conference call,
the Grand Gulf 36", 30", 24", and 10" candidate valves are qualified to

the SQRT criteria.
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; Foreword
{ .

Thisforeword is for information only and is not a part of A WWA CSO4.

I. History of Standard Since the publishing of AWWA
C504 in 1954, thousands of rubber- -

Rubber-seated butterfly valves seated butterfly valves have been
have been in use in pipeiraes carrying installed in water utility applications.

i liquids and gases for at '. cast 40 years. In the decade following 1954, butter-
Manufacturers of butterfly valves de- fly valve designs were improved and
veloped tight-closing rubber-seated refined. In September 1962 a new
types for cooling-water systems and committee was charged with the task
power stations, so that most new of reviewing AWWA C504 and recom-
valves installed in this service since mending revisions to the standard to
1940 have been rubber-seated butter- render it current with the proven >

fly valves. " state of the art" of rubber-seated
Since the later 1940's, rubber-seated butterfly valves.

butterfly valves have gained increas: Generally, modern butterfly valve
ing acceptance for use in water treat- designs for water service include cast-
ment plants and water-supply and body construction in 25 psi, 75 psi,
distribution lines because they pro- and 150 psi pressure classes; flanged,
vide tight shutotT, are relatively easy mechanical joint, and wafer bodies;
to operate even with large pressure rubber seats in valve bodies as well (
drops across the valves, and require as on the valve discs; and operating
relatively little space for installation. conditions (limited by the design
The need for standardization of shutoff pressure and velocitic of wa.
butterfly valves was recognized by ter flow) that produce torques con-
AWWA in June 1953. sidered maximum for the shaft size.

The committee appointed for the used. These modern practices were
task developed AWWA C504, which the basis for the revisions included in,

. was approved as tentative and pub- the 1966 edition of AWWA C504.
| lished in September 1954. Four years The revisions included in the 1970
i later, in 1958, the tentative standard edition were undertaken in order to

was accepted as a.ntandard minimize corrosion of seating sur-
The 1954 tentative standard was faces, to provide more adequate

written to describe the types of stan- specifications for stainless steel, and
dard rubber-seated butterfly valves to provide for painting of all valve

: then available and in successful opera- interiors with asphalt varnish.
tion for at least 5 years prior to 1954. Torque requirements for valve oper-
The standard established three pres- ation vary considerably with differ-
sure and two velocity classifications, ential pressure across the valve and,

i standards for materials, laying with fluid velocity. Conditions underl

lengths, minimum body and disc which a valve is to be operated must
designs, and operator sizes for valves be evaluated carefully by the pur-
having rubber seats in the valve chaser to determine the hydraulic
Imdy. characteristics of the system in which

iv

.

I
'
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t *FOREWORD V

t' the valve will be installed and thus 11. Type of shaft seal' (Sec. 3.7).
\ establish the maximum transient and 12. Body and disc materials (Sec.

static combinations of differential 3.1 and Sec. 3.4).
,

pressure across the valve disc and flow 13. Type of installation: buried,
through the valve under the most submerged, or in-plant.
adverse operating conditions. 14. Type of operator required:

A method whereby the required handwheel, chainwheel, lever,
operating torque can be computed crank, key, electric motor, air4

from the hydraulic characteristics of cylinder, water cylinder, or oil
'

the system is included in the Appendix cylinder. Complete informa-
to this standard. tion for motor or cylinder
II. Information to be Turnished operators, , including power

-

by Purchaser charactenstics for motor, maxi-
mum and minimum air, water,When placing orders for valves t
or oil pressure for cylinders, anybe manufactured ,m accordance with
control scheme, special devicesthis standard, the purchaser should such as positioners, positionspecify the fo!!ow, g details: indicators, or adjustable cush-m

- 1. Designation of applicable ions, a id complete information'

AWWA standard; that is, . for any extension stems, floor.
AWWA C504 of latest revision. stands, or similar appurte-

2. Size of valve. nances, and size of operator nut.
3. Quantity required. 15. Direction in which to turn op-

( 4. Type of body: flanged (short crating stem to open' valves
body or long body), wafer, or equipped with manual opera-

i mechanical. joint end. tors (unless otherwise specified,
; 5. Class of valve. counterclockwise direction to

6. hlaximum nonshock shutoff open the valve will be fur-
pressure. nished).

7. Flow through valve: 16. Valve and operator arrange-
i 7.1 Under normal conditions. ment and position.

7.2 Under extreme maximum-. 17. Time of operation for motor
flow conditions. operators,if other than specified
a. When opening (consider in Sec. 3.8 of this standard.

such factors as fire flow). 18. Protective coatings, if otherb. When closing (consider than as specified in Sec. 4.2 ofsuch factors as hne this standard.

8. The fur iis r :of records of the 19. Whether affidavit of compliance
-

| tests that are specified under is to be furmshed (Sec.1.5).
Sec. 2.3, 3.8.3, 5.2, 5.3, 5.4, and 20. Whether manufacturer shall'

| 5.5 of this standard. furnish dimensions of the clear-
[ 9. Description of connecting pip. ance required for the valve
I ing: material, OD and ID, discs (Sec.1.4).
I flanged, or plain end. 21. Whether certified drawings are .

| 10. Detailed description of non- to be furnished by the bidder,
1 ( standard end connections (Sec. the manufacturer, or both (Sec.
'

3.1). 1.3 and 1.4).

..

i

|
..

- -- -. - - - - _. _._ .
_ .



. _ . - _ . _ - - _- -

,

.

.

.

. ,

'
.

.

vi, FOREWORD

III. Major Revisions
resistant material to support the (

Revisions included m. th.is edition valve shaft outboard of the shaft \
.. . ..

"jconsist of the following:
4, 3,"c,' 5.4 has been rewritten to -

1. Sec. 2.2 was expanded to include conform with modern practice
physical and chemical sequire. for hydrostatic tests. The re.

i ments for all materials specified quirement of striking the valve
.

j in other sections of the standard. body with a hammer several
,

-

References to ASTM .designa- times has been deleted. The
tions were removed from other duration of tests for valve sizes

,

sections. 20 in, and smaller has been
-

2. Sec. 3.3.3 has been clarified to decreased.
require wrought materials for

5. Sec. 3.5.2 has been rewritten tovalve shafts. describe more clearly the re-
3. Sec. 3.6 has been clarified to quirements for rubber. seat in-

.

require a bearing of corrosion- stallation.

!
5
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ANSI /AWWA C504-80 ,

(Revision of
AWWA C504-74) ,

.

^

AWWA Standard lor

Rubber Seated Butterfly Valves

Section 1-General

( Sec. 1.1 Scope Sec. 1.2 Referenced Standards ,

This standard covers cast. iron and This standard references the follow-
ductile-iron body, rubber-seated, ing documents. They form a part of
tight. closure butterfly valves,3-7:. in. this standard to the extent specified
in size, with various body types and herein. In any case of conflict, the
body ends for maximum shutoff pres- requirements of this standard shall
sures and operating torques, as indi- prevail.

* cated in Table 1, and for fresh water
ANSI' A21.11 Rubber Cas&ct Joints forhaving a pil greater than 6 and tem- co,,f,,, ,,g p ,,,gy,f,,,

peratures generally less than 125 F pressur, rip, and Fittings.

(52 C). Valves covered by this ANSI B16.1 Cast Iron pipe Manges and

standard are furnished in four body Flanged Fittings. -

ANSI B46.1 Surfan T,nture.types and in classes (as listed in ASThit A36 Spenfuatio.: for a,,fructural
'I ble 1) as follows: - St,,r.a

1.1.1 Wafer tultes. Class 15011, in AST51 A48 Specifwation for Gray Iron
sizes through 20 in. Castings.

1.1.2 Short. body flanged scites. AST51 A108 Specifcation for Steel Bars,
Carbon, Cold. Fn n ss hed,

.

3,, a,g, q,,fg,,,All classes, .m sizes 3-72 in.
1.1.3 Long-body valres. Class 75A,

7511,150A, and 15013, in sizes 3-72 in. -

* # * *'IC"" N"' . I S'' d''d * I "'' I"''''1.1.4 Mechanical *l'oint.cnd ralres. 1430 Emadway, h.' "* York,"Ni 10018.
. . ew

Class 15011, .m sizes 3-24 in., and all t Americ in Society for Testing and 51a.
classes in sizes 30-48 in. terials.1916 Race St., Philadelphia. PA 19103.

1

- .- ,
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2 ' RUBBER. SEATED BUTTERFLY VALVES

(ASTH 1 A126 Specifcation for Gray Iron ASTS1 A516 Specifcation for Pressure
Castingsfor Valses Flanges Vessel Plates, Carbon Steel,,

and Pipe Fiuings. for Moderate- and Lower.
ASTH 1 A216 Specif, cation for Carbon. Tempe,rature Service.

Steel Castings Suitable for ASTS1 A536 Specifcation for Ductile
Fusion ll'elding for fligh Iron Castings.
Temperature Service. ASTH 1 B117 Salt Spray (Fog) Testing.

AST51 A276 Specifcation for Stainless ASTH 1 B127 Speciftation for Nickel-
and litat-Resssssng Steel Copper A lloy (UNS
Bars and Shapes. NOM 00) Plate, Sheet and

ASTS1 A296 Specifcation for Corross.on. Sg,;p,
* Resistant Iron Chro-

ASTH 1 B154 Mercurous Nitrats Testfor
'*t!" *"0 '#$$" ^ 5I*1'''

N kei, an ' che Base
Alloy Castings for General ASTH 1 D471 Testfor Rubber Property-

A pplicalion. Efect of Liguids.

ASTH 1 A436 Speci$ cation for st ustenitie ASTH 1 D1149 Test for Rubber Deteriora-
'

Gray Iron Castirgs. tion-Surface Ozone Crack-
ASTH 1 A439 Specifcationfor Austenitic ing in a Chamber (Flat

Ductile Iron Castings. Specimens).

4

j

TABLEI (
Maximum Operatirg Torques *

Masim.m Torg.e-/t.J4

Diarneter

Class 25At Class 25Bt Clans 75At Clase 75Bt Class 150At Class 150B1'"*

3 8 8 12 12 19 19

4 14 14 22 22 36 36

6 33 33 52 52 93 93

8 61 63 95 95 175 175

10 98 115 160 165 320 320

12 146 200 240 280 510 510

14 205 310 340 450 720 720-

16 275 470 470 670 1,030 1,030
*

18 360 660 600 940 1,350 1,480

20 445 920 770 1,300 1,800 2,050

24 680 1,550 1,200 2,200 2,900 3,500
~ 30 1,250 3,100 2,100 4,350 5,300 6,750

36 2,150 5,400 3,400 7,550 8,500 11,600

42 3,400 8,450 5,350 12,000 12,800 18,400

48 5,050 12,700 8,000 18,000 18,500 27,500

54 7,250 17,000 12,000 25,500 29,500 40,000

60 9,900 24,800 16,100 35,000 38,500 54,000

66 13,300 33,000 21,400 46,000 49,500 71,000

72 17,000 42,500 27,000 60,000 60,500 90,000

* T..orque,s repre.se.t .m_axim.m.c.apab.dity tar,.w.hi.ch va.lve.s are.t.o.be applie.d, . e. . .m . s -. m. m. - . . ..r..-...-..r.
, . , _
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SECTION 2-M ATERIALS 3

.

Sec. 1.3 Data to be Furnished ance required for the valve disc. When
by Bidder required, the manufacturer shall sub.

When required, the bidder shall mit., for approval by the purchaser,
furnish certified drawings and material certified drawings showmg the prin-.

capal dimensions, general const ruction,'
specifications of the equipment he is and materials used for all parts of the

I proposing to supply. The drawings .

valve nd operator. All work shallI shall show valve port diameter and
be performed and all valves shall beshall be in sufficient detail to now furmshed in accordance with the| that the equipment proposed meets certified drawings after they havethe specifications of the purchaser.

' The bidder shall furnish a statement been approved by the purchaser.
of the total net assembled weight for .

f each valve. See. 1.5 Affidavit of Compliance
Sec. 1.4 Data to be Furnished Whether % nurchaser has an in-by Manufacturer ,p,ctor at the p'lant or not, he may;

Alost butterfly valve discs extend require an affidavit from the manu.'

beyond the laying length of the valve facturer or vendor that the valves
body when in the open position. furnished under the purchaser's order
Upon request, the manufacturer shall comply with all applicable provisions
furnish the dimensions of the clear- of this standard.

1

-

Section 2-Materials
'

Sec. 2.1 General quirements of this subsection as
follows: }All materials designated herein- 2.2.1 Cast iron. ASTAI A126 .

after, when used in valves produced Class 11 or AST.Tl A48 Class 40. |under this standard, shall conform to 2.2.2 Ductile iron. ASTAI A336, !

the requirements designated in Sec. Grade 65-45-12. |
2.2 for each material listed. When 2.2.3 Alloy cast iron. ASTAI A436, |

*

reference is made to American Na- Type 1 or 2, or ASTA1 A439, Type
'

tional Standards Institute (ANSI), 1)2, with a maximum lead content !
; American Society for Testing and of 0.003 percent. *

' .Tlaterials (ASTA1), or other stan- 2.2.4 Stainless steel. AST.\1 A276,
dards as may be stipulated, the Ty'pe 304 or '316, or ASTAI A296,

,
,

latest revision thereof shall apply. Grade CFS or CF-8Al.
2.2.5 Monel. ASTAI 13127.

Sec. 2.2 Physical and Chemical 2.2.6 Carbon steel. ASTAI AIDS.
2.2.7 Cast steel. ASTAI A216,Properties

Grade WCl3.

( .ilaterials shall be in conformance 2.2.8 Fabricated steel. AST.\1 A36,
with the physical and chemical re. AST.\1 A516 or better.

< .
-

1

I , .
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RUDBER. SEATED BUTTERFLY VALVES4

T A llL E 2 {
Chemical and Physical Requirements for Bronze

zine h sjumC'PP'' I,i,",imum.id F. longa ion 2 in.'
Crede of Bronte 7" j

A I4.000 15 79 16

B 20,000 15 57 - *

C 32,000 to 57 -

D 20,000 15 79 16

E 32,000 to 79 16

* Gage length of sample.

2.2.9 Rubber seats. See Sec. 3.5.2,. tent shall be of Grades A D, or E. '

2.2.10 Brass or bronze. Com- If aluminum bronze is used, the alloy
shall be inhibited against dealuminiza-

ponents of brass or bronze shall be tion by receiving a temper anneal atmade to AST31 or Copper Develop-
ment Association (CDA) recognized 1200 F (650 C) 50 F (10 C) for I
alloy specifications. The chemical hr per inch of section thickness
and physical requirements shown in followed by cooling in moving air or

by water quenching.Table 2 shall apply.
2.2.10.1 Any bronze alloy twed in

the cold. worked condition shall be Sec. 2.3 Tests
Whenever valve components are to (capable of _. passing the mercurous

nitrate test in accordance with AST31 be made in conformance with ANSI,
B154 to minindze susceptibility to ASTA1. or other standards that in-
stress corrosion.

2.2.10.2 llecause of dezincification clude test requirements or testing
considerations, Grades !! and C procedures, such requirements or pro-

j bronze may be used only for those cedures shall be met by the valve
parts not wetted by line content, such manufacturer. The records of such
as operator components. All bronze tests shall, if required by the pur-chaser, be made available to him.
parts subject to wetting by line con-

!

;

.

Section 3-General Design

Sec. 3.1 Valve Bodies
shaft-bearing housings cast inte-
grally with the valve bodies. Wafer

Laying lengths for flanged-end and valve lxxiies shall be designed for
wafer valves shall be as specified in installation between ANSI B16.1,
Table 3. There is no standard for Class 125 cast-iron flanges, and no

i laying lengths of valve bodies having part of the valve internals shall ex- (
. mechanical. joint ends. The bodies

of all valves shall have two hubs for tend beyond the body ends when the'

_.

.

.
'
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SECTION 3-GENER 8LL DESIGN

TAllI.E 3
{ Laying Lengths for Flanged and Wafer Valtes and 3finimum Body

Shell Thicknesses for .4tl Body Types
.

Minimum Body shell Thicknesses-.'s.t._

Laying Length-se.'

'" Short Body Img Body Wafer Ctass 25A. B Class 75A, B Claw 150A. Dsise
*

3 5 5 2 0.37 0.37 0.37

4 5 7 21 0.40 0.40 0.40

6 5 8 2<l 0.43 0.43 0.43

8 6 81 2 ! 0.46 0.46 0.46

10 8 15 3 0.50 0.50 0.54

12 8 15 3 0.54 0.54 0.58

0.54 0.58 0.63

14 8 16 Ju
0.58 0.63 0.68

16 8 16 4 t
.

18 8 16 4 1
0.63 0.68 0.79

20 8 18 5) 0.66 0.71 0.83

0.74 0.80 0.93

0.87 0.94 1.10
24 8 18

0.97 1.13 1.22
30 12 22

1.07 1.16 1.35
36 12 22

1.18 1.37 1.48
42 12 24

1.30 1.51 1.63
48 15 26

't.39 1.62 1.89
54 15 28

1.625 1.80 2.00
60 15 30

1.75 2.00 2.375
66 18 34

72 18 36
|

Tolerance for valves 10 in, and smaller is * fn in.; |
* Includes rubber if rubber estends oter Mange face. h wn in Table 3. ;h k

toleranre for valves it an. and larger ss * 4 an.t At no point shall the shel) thnkness be more than 126 percent below the metal t ic ness s o

in flanges of short-lxxty valves are
disc is in the closed position. T. lechan- acceptable. !ical-joint ends shall meet the require-
mentsof ANSI /AWWA Clll/A21.11. Sec. 3.3 Valve Shafts. linimum body shell thicknesses shalli
conform to the specifications listed in All valve shafts may consist of a
Table 3. Unless otherwise specifically ne-piece unit extendmg completely j;
requested by the purchaser, bodies of thmugh the valve disc, or may be of
all valves shall be of cast iron, ductile thy " stub :. haft" type, which com-
iron, or alloy cast iron. pnses two separate shaf ts inserted ,mto

,

"

. the valve disc hubs. If of " stub
Sec. 3.2 End Flanges shaft , construction, each stub shaft

shall be inserted into the valve disc !End flanges shall conform in di. hubs for a distance of at Icast 1{mensions and drilling to ANSI 1116.1,
As an shaf t diameters. Valve shaf ts shallClass 125 cast. iron flanges. have a minimum diameter extending

alternative, valves of Class 25A and through the valve bearings and into
C1..ss 2511 may, if requested by the the valve disc, as specified in Table 4.
purchaser, be furnished with flange 3.3.1 Con nedion. The connection

,

!

drilling conforming to ANSI 1116.1 for between the shaft and disc shall be
Class 25 cast-iron flanges. All flanges transmit shaft torquedesigned to

(
shall have full-drilled holes through equivalent to at least 75 percent of
the body tlanges, except that drilled the torsional strength of the mini.
and tapped holes in wafer valves and

i

|

#

t .
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6 ' RUBBER. SEATED BUTTERFLY VALVES

TABLE 4
Afinimum Shaft Diameters *

_

yg shaft Diameter--de.
O',arneter

'*'
Class 25A Class 251.1 Class 75A Cless 758 Class $50A Class 150B

: 3 i i i i i i *

4 I I I I i |-
6 I i !, ! I I.

8 i i i i || 11
10 1 I si ) 11 il

<

12 11 11 11 11 16 11
14 11 11 Il 16 I! !!
16 11 11 11 11 2 2 .

18 11 11 11 11 21 21
20 li li 11 21 21 21
24 11 21 2 21 21 3 -

30 2 21 26 3 31 31
36 21 31 3 31 4 41
42 21 31 31 41 41 5
48 31 41 3i 41 si 51
54 31 41 41 Si 51 61.

60 4 51 41 6 61 71
66 41 6 5 of 7 71
72 41 61 51 7{ 71 81

' Based on the use of stainless steel

mum required shaft diameters. the torsional strength of the minimum
Dowel and taper pins, if used, shall required shaft diameter, and shall be
be mechanically secured. The close- capable of transmitting the maximum
ness of fit of the shaft-to-disc con. operator torque without exceeding a
nection shall be such that valve per- torsional shear stress of 11,500 psi. !

formance during operation and closure 3.3.3 .1/aterial. All valve shafts
is not adversely affected. shall be wrough t stainless steel, Monel,

3.3.2 Si:e. Valve shafts shall be or carbon steel with stainless-stee!
full size for the portion of the shaft journals. When carbon-steel shafts,

that extends through the valve bear- and stainless-steel journals are used,
ings, valve disc, and shaft seal. In natic seals shall be provided to iso-
the event that the valve shaft is late the interior of the disc and the
turned down to fit connections to the shaft from water. Any deviation
valve-operating mechanism, the from these materials shall be only at
turned-down portion shall have fillets the specific request of the purchaser.
with radii equal to the ofTset to mini. Sec. 3.4 Valve Discsmize the possibihty of stress concen-
tration at the junction of the two Valve discs shall be of a cast or
ditTeren t shaf t diameters. The fabricated design with no external
turned-down portion of the shaft ribs transverse to the flow. The
shall be capable of transmitting torque design shall be such as to sustain' (
equivalent to at least 75 percent of full difTerential pressures across a

.

'

e
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SECTION 3 GENERAL DESIGN

'

to prevent the seat from becoming
C

close[1 valve disc without exceeding a
working stress of one fifth of the inflated by pressure. behind the seat,
tensile strength of the material used. or if not adequately reinforced, shali
The thickness of the valve disc shall be claniped and bonded, or bonded,

|

not be more than 21 times the shaft or vulcanized to the valve body. The i

diameter listed in Table 4. Valve design of the seat shall be such as to ,

discs shall be of cast iron, cast steel, provide tight shutoff under the tests

f
fabricated steel, bronze Grade A,1), required by Sec. 5 of this standard.
or E referenced in Sec. 2.2.10, alloy Rubber seats shall be resistant to

iron, ductile iron, or stainless microbiological attack, copper poison-
h cast ing, and ozone attack.

steel.
3.5.2.1 Rubber compounds shall '

contain no more than 8 ppm of copper '

Sec. 3.5 Valve Seats ion and shall include copper inhibitors
,

to prevent copper degradation of the
3.5.1 Design. Valve seats shall

rubber material.
>

2

be designed to provide tight shutoff 3.5.2.2 Rubber compounds shall
at the following pressure differentials: be. capable of withstanding an ozone1. Class 25A and 25I1: 25 psi up.4

resistance test when tested in ac-"

stream: 0 psi downstream. cordance with ASTA1 D1149. The
|

2. Class 75A and 75!1: 75 psi up.
tests shall be conducted on unstressed

stream ; O psi downstream. samples for 70 hr at 104*F (40 C;
3. Class.150A and 15011:' 150 psi without visible cracking in the sur- i

upstream : 0 psi downstream. faces of the test sar.1ples after tests..

( Valve seats shall be of a design t' hat
3.5.2.3 Rubber compounds shall;

permits removal and replacement at be free of vegetable oils, vegetable. oil1

the site of the installation for valves derivatives, animal fats, and. animal
30 in. and larger. mis.; 3.5.2 Rubber seats. Rubber seats Reclaimed rubber shall not3.5.2.4
shall mate with the following accept. he used
able seat surfaces: stainless steel,

3.5.2.5 Rubber compounds shall
. ionel, bronze Grade A, D, or E contain no more than 1.5 parts of waxT

,

referenced in Sec. 2.2.10, or alloy cast per 100 parts of rubbber hydrocarbon.!

!
iron. Sprayed or plated mating seat
surfaces are not acceptable.* Rubber 3.5.2.6 Rubber compounds shall

have less than 2 percent volume in-
seats may be applied to either the crease when tested in accordance with

.

] body or the disc, shall be of new ASTAI D471 after being immersed in
natural or synthetic rubber, and may

,

distilled water at 73.4*F, (23*C), -

be reinforced by the manufacturer.
Rubber seats shall be clamped, 2*F for 70 hr.J

,

| mechanically secured, bonded, or vul- 3.5.3 Clamps and retaining rings.
canized to the body or disc. Rubber All clamps and retaining rings forl

seats that are applied to the valve rubber seats shall be of corrosion-
Inly and are penetrated by the valve resistant material with a maximum
shaf t shall be adequately reinforced zinc content of 16 percent and a

maximum aluminum content of 3
All nuts and screws used* In caws where valves are to be operated percent.

.. .

[ frequently (more than once per nmnth), seat. with clamps and retanung rmgs shall.

| \ ing surfaces of stainless steel or % net are le of stainless steel.-

preferred.

1

i

1

.

!

l

, *
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8 RUBBER. SEATED BUTTERFLY VALVES1

Sec. 3.6 Valve Bearings
as shaft seals, they shal'1 be contained (in a removable corrosion-resistantValves shall be fitted with sleeve
recess. Shaf t - seals shall be of a'

type bearings contained in the hubs
design allowing replacement of sealsof the valve body. The maximum .

without removing the valve shaft.distance from the inside metal sur-
face of the. valve body to the m, side When the purchaser specifically re- i

quests that the shaft seals be of theend of the sleeve bearing shall not
exceed 1 in. Bearings shall be de' type utilizing a stuffing box and pull-
signed for a pressure not exceedmg down packing gland, the design of
the published design load for the bear- the valve and stuffing box assembly .

ing material, or one fifth of the com- shall be such that the packing can be
pressive strength of the bearing or adjusted or completely replaced with-

out disturbing any part of the valveshaft material. Ilearmg materials
shall have a proven record of service or operator assembly except the pack-

ing gland follower. Stuffing boxesof not less than 5 years. \ alve
shall have a depth sufficient to acceptshafts or extenshns of the valve shaft at least four rings of packing. Clandshall be designed for connection t
or gland assemblies shall be of bronzeoperators as described in Sec. 3.8. A Grade A. D, or E referenced in Sec-bearing of corrosion. resistant mate' rial
2.2.10. Packing for stuffing boxesshall be provided on the shaft out-
shall be of asbestos or flax.board of the shaft seal or m the

operator housing to protect the shaft
seal from side thrust forces developed Sec. 3.8 Valve Operators

valve shall be equipped with either . operator is
. fin the operating mechanisms. Each

. essentially anThe
one or two thrust bearings set to hold integral part of a butterfly valve. The
the salve disc securely in the center rated torque capability of each oper-
of the valve seat, except for valves 20 ator shall be sufficient to seat, un-
in. and smaller without hydraulic or seat, and rigidly hold in any inter-
external axial shaft loads. Sleeve ediate position the valve disc it
and other bearings fitted into the c ntrols under the operating condi-
valve body proper shall be of "scif, tions specified by the purchaser. All

.

values shall be equipped with ad-' lubricated" materials that do not
justable mechanical stop-limiting de-have a harmful effect on water or

rubber and that do not have a co, vices to prevent over-travel of the
efficient of friction in excess of 0.23 valve disc in the open and closed
when run at the maximum bearing p sitions. Operator housings, sup-

p rts, and connections to the valvepressure.
shall be designed with a minimum

Sec. 3.7 Shaft Seals s fety factor of 5, based on the I

ultimate strength, or 3, based on the
Where shafts project through the yield strength, of materials used.

valve bodies for operator connection, 3.8.1 .11anual operators. Each
a shaft seal shall be provided. Shaft manual' operator shall have all gear-
seals shall be designed for the use of ing totally enclosed. Operators shall
standard split-V type packing, for be designed to produce the specified'

standard O ring seals or for a pull- torque with a maximum pull of 60 lb (
down packing. If O rings are used on handwheel or chainwheel operators

..

.
%
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SECTION 3-GENER AL DESIGN 9
'

.

[^ and a maximum input of 150 ft-lb on an input torque of 300 ft-lb to ani

\ operating nuts. Stop. limiting devices operating nut. After testing, the4

|
shall be provided in the operators for operator shall be completely dis- i

the open and closed positions. All mantled and carefully examined for
'

*

'

operator components between the any evidence of damage. Upon re- ,

input and these stops shall be de- quest, the manufacturer shall furnish !

! signed to withstand, without damage, the purchaser with certi6ed copies of i

;

a pull of 200 lb for handwheel or reports describing the procedures and
chainwheel operators and an input results of the tests for each model'

torque of 300 ft-lb for operating nuts. and torque rating of operator to be .

,

3.8.2 Electric operators. furnished. Sec. 2.2 does not apply to'

2 3.8.2.1 In electric operators, mo- materials speci6ed in Sec. 3.8.3.
ters shall be capable of producing not 3.8.3.1 Operators composed of
less than 11 times the required oper- worm gearing shall be totally en-

i

ator torque. closed in a gear case and shall have
3.8.2.2 Electric. motor drives shall worm gears of bronze and worms of

be equipped with limit switches and hardened steel that operate in a
torque switches for both open and lubricant.
closed positions. 3.8.3.2 Operat >rs of the traveling-

3.8.2.3 Any gearing ir direct as- nut type shall have threaded reach
sociation with the electric-motor dnve rods of steel and shall have a bronze
shall be totally enclosed and shall or ductile-iron nut with internal

i operate in a lubricant. threads. Operators shall be enclosed.
j ( 3.8.2.4 Each electric operator shall 3.8.4 Hydrardic cylinders. With

.

j \. be provided with an auxiliary hand- cylinder operation, pressures shall be'

1.

; wheel for manual operation. maintained on the cylinder piston at
; 3.8.2.5 Unless otherwise speci6cd, each end of its stroke, unless other
. electric-motor-operated valves shall means are provided to prevent drift-
| operate from fully open to fully closed ing. l~nless otherwise speci6ed by the
i positions, or the reverse, in approxi- purchaser, hydraulic cylinders shall

mately 60 s. comply with the following require-
,

3.8.3 Ccaring. All gear operators ments:
or traveling. nut operators shall be 3.8.4.1 Cylinder bodies shall be of
self-locking and designed to transmit a low zinc content (not more than 16
twice the required operator torque percent) brcnze, with the inside

.

i without damage to the faces of the diameter honed to at least a 16-gin.
,

gear teeth or the contact faces of the 6nish (in accordance with ANSI
screw or nut. This shall be proved 114 6.1). -

! by subjecting one prototype operator 3.8.4.2 Cylinder piston and head..

! of each model and torque. rating to a and cap ends shall have complete
shop torque test equal to or greater corrosion protectiori on all surfaces!

I than twice the rated torque. In addi- exposed to wat er. The corrosion
tion, manual operators shall be tested protection shall withstand a salt
while the ogy rator components are gg;
against the open and the closed stop- accordance w. h AST.Tl Illi,s,.it

(
limiting devices referred to in Sec.

3.8.4.3 Cylinder piston rods shall| 3.8.1 by applying a 200-lb pull to a
( handwheel or chainwheel operator and be of stainless steel having a 4-8 gin.

|
,

e e

4 e
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10 RUBBER. SEATED BUTTERFLY VALVES

fmish, with a surface of hard chrome TABLE 5 {plating about 0.0005 in. thick. p,,,,,,, g,q,;,,3 ,', y,,, (,,,,,,,
3.8.4.4 Piston rod bushings shall

be of bronze and shall be' pilot-fitted e,i;,a,, no,, p,,,,,,,

into the cylinder head. "'- su
,

3.8.4.5 Cylinders shall be equipped <2 5
with a dirt wiper to clean the piston > 2-5 4 }

i rod before it enters the cylinder. >5 3

3.8.4.6 Cylinders shall be equipped
with rod seals of a nonadjustable, alumilited aluminum or cadmium-

I wear-compensating type. plated cast iron.
,

3.8.4.7 Rod seals and piston cups 3.8.5.4 Cylinder piston rods shall
I shall be of "Huna-N" rubber or other be of stainless steel having a 4-8 gin.

material equally suitable for hy. finish, with a surface of hard chrome
draulic service. plating approximately 0.0005 in.

3.8.4.8 Cylinders shall require not thick.
more than the pressure listed in Table 3.8.5.5 Piston rod bushings shall
5 to be cycled a complete stroke in be of bronze and shall be pilot-fitted
either direction before they are con. into the cylinder head.
nected to the butterfly valve. 3.8.5.6 Cylinders shall be equipped

1

i 3.8.5 Pneumatic cylinders. With with a dirt wiper to clean the piston
cylinder operation, pr'essures shall be r d before it enters the cylinder.
maintained on the cylinder pist'on at 3.8.5.7 Cylinders shall be equipped

with rod seals of a nonadjustable, {each end of its stroke, unless other
,

means are provided to prevent drift, wear-compensatmg type.
3.8.5.8 Rod seals, rod wiper, anding. L'nless otherwise specified by the .

cups shall be of neoprene,purchaser, pneumatic cylinders shall piston
"Bunay'"ble for air servicernbber, or equivalent ma-comply with the following require-'

terial suita .ments:
.3.8.5.9 Cylinders shall be equipped3.8.5.1 Cylinder bodies shall be of

with adjustable cushions at each endhard-drawn brass or centrifugally cast
bronze with the inside diameter honed f the stroke if so specified.

3.8.5.10 The structure of theto at Icast a 16-gin. finish (in accord--

ance with ANSI B46.1), or of steel, cylinder shall have a safety factor of
bored, honed, chromium plated, and at least a, based on the working pres-

,

sure. When cast iron is used, the
, ,

rehoned to at least a 16-gin. finish.
3.8.5.2 Cylinder head and cap ends _ safety factor shah k at least 10.

3.8.5.11 Cylinders shall require not
shall be of corrosion-protected ferrous more than the pressure listed in Table
material. 5 to be cycled a complete stroke in

t 3.8.5.3 Cylinder pistons shall be of each direction before they are con-
; chromium. plated steel, hard-coated nected to the butterfly valve.

Section 4-Workmanship and Painting
Sec. 4.1 Workmanship

maniifacturing tolerances set, to pro- {
Valve parts shall be designed, and vide interchangeability of parts be--

i

'.
\ 1
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SECTION 5-INSPECTION. TESTING. AND REJECTION

purchaser, all internal steel or cast-

C tween units of the same size and typeproduced by any one manufacturer. finished or bearing surfaces, shall beIron surfaces of each valve, except

When assembled, valves manu-
factured in accordance with this shop. painted with two coats of asphalt
standard shall be well fitted and varnish conforming to Federal Speci-
smooth operating, and body and shaf t fication TT-V-51c, and exterior steel

'

seal shall be watertight. All equip- or cast-iron surfaces of each valve,finished or bearing surfaces,a shall be guaranteed against exceptshall be shop-painted with two coatsment
defects in workmanship or materials of zinc chromate conforming to Fed-
or both for one year after installation eral Specification TT-P-615, or, in
or two years after shipment, which- the case of valves for buried se vice, *

ever time lapses first. with two coats of asphalt varnish
Sec. 4.2 Painting conforming to Federal Specification

| Unless otherwise specified by the TT-V-5.lc.
i

|

.

( Section 5-Inspection, Testing, and Rejection

Sec. 5.2 Performance Tests -
: Sec. 5.1 Inspection Each valve that has the operator

All work performed in accordance mounted directly on the valve shall
with this standard shall be subject to be shop-operated three times from
inspection and approval by the pur. the fully closed to the fully opened
cha,er's duly authorized engineer or position, and the reverse, under a
inspector, who shall at all times have no-flow condition to demonstrate that

' access to all places where materials the complete assembly is workable.
are being produced or fabricated or
where tests are being conducted and Sec. 5.3 Leakage Tests,

'

who shall be accorded full facilities Each valve shall be shop-tested forI

for inspection and observation of leaks ,m the closed position. The test
If the purchaser has no in- shall, be conducted with the bodytests. With~

6anges in a horizontal plane.at the plant, the manu-spector
facturer shall,if requested at the time the disc m the closed position, air

,

the order is placed, certify that the pressure shall. be supplied to the lower
required tests on the various materials face of the disc for the full test dura-
and on the completed valves will be tion as follows:
made and that no component or valve Class 25A and 25B: 25 psi.

( shall be furnished that has not beentested and found to conform to theClass 150A and 150B: 150 psi.

'

Class 75A and 75B: 75 psi.

. requirements of this standard.
.

,

+=

'
-
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12 RUBBER SEATED BUTTERFLY VALVES

The upper surface of the valve disc may make special provisions to pre- (
shall be visible and shall be covered vent leakage past the. seats. No part
with a pool of water at 0 psi pressure. of the valve or disc shall be perma-
The length of test shall be at least 5 nently deformed by the test. It is the*

min., and there shall be no indication purpose of this section to provide
of leakage past the valve disc (visible evidence of the adequacy of each basic .

in the form of bubbles in the water type offered by a manufacturer to
pool on top of the disc) during the perform under design pressures within
test period. As an alternative to this the applicable rating for a sufficient
test procedure, Class 150A or 150B number of cperations simulating a
valves may be given a 150-psi hydro- full service life. The adequacy is to

,

"

static test. During the test,the valves be proved by tests, made on valves ,

shall be droptight. selected to represent each basic type
of seat design of a size within each;

applicable group in Table 6 and in a
Sec. 5.4 Hydrostatic Test pressure class or classes equal to or

All valve bodies shall be subjected
to an internal hydrostatic pressure TABLE 6
equivalent to two times the specified Test cydes Requiredshutoff pressure. During the hydro.
static test, there shall be no leakage

sin cwus no. or cronthrough the metal, the end joints or
j the shaft seal, nor shall any part be 3-20 10,000

{' permanently deformed. The time 24-42 5,000

duration of the hydrostatic test shall 48-72 1,000

be sufficient to allow visual examina-
tion for leakage and shall be at least
I min. for valves 8 in. and smaller, greater than the valves be.mg pur-

.

chased. The required number of3 min. for valves 10 in. through 20
in, and to min. for valves 24 in. and cycles appears in Table 6. Every

cycle shall consist of apply,mg the
larger' differential pressure to the disc in the

closed position, then opening the valve
.

Sec. 5.5 Proof of Design Tests (which will relieve the pressure) to the
wide-open position and then closing

Upon request, the manufacturer the disc. The valve shall be drop-
shall furnish certified ccpies of the

tight, under the rated pressure dif-
'

'
reports covering the tests. One proto- ferntial upon completion of the cycle
type valve of each size and class of test,a manufacturer's design shall be
hydrostatically tested with twice thei

| specified shutoff rressure applied to Sec. 5.6 Rejection
one side of the disc and zero pressure
on the other side. The test is to be Any butterfly valve or part that
made in each direction across the the inspector may condemn as not

|
disc, and, in the case of flanged conforming to the requirements of

I
valves, the valve body shall he this standard shall be made satis- (bolted to a flanged test head. Under factory or shall be rejected and

i

|
the hydrostatic test, the manufacturer replaced.

'

I
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APPENDIX 13

Section 6-Mcrrking and Shippin'g
{

Sec. 6.1 Marking them for shipment so that no damage
owing to the manufacturer's negli-

M ark,mgs for other than wafer gence will occur in handling or transit. -

valves shall be cast on the body or All cavities shall be drained of water.
shall be on cast plates with raised Valves larger than 36 in. in size shall
letters attached to the valve body, be bolted or otherwise fastened to,

The markmgs shall show the valve skids in such a manner as to preclude
size, manufacturer, class, and year of damage in subsequent handling. All
manufacture. The mimmum size of unpainted steel- and iron. machined -

.

letters shall be { m. for valves 3-12 surfaces shall be coated with a pro-
m. m diameter and ) m. for valves tective slushing compound. Full-face
larger than 12 m, . ,m diameter. Cor- flange protectors of waterproof ply-
rosion-resistant plates attached to the wood or weather-resistant pressboard,
body and with 1,m. etched or en. of a least the diameter of the flange
graved letters may be used for mark- OD, shall be fastened to each flange
mg wafer valves. to protect both it and the valve

interior. Small valves may be fully
Sec. 6.2 Shipping packaged at the manufacturer s op-

Valves shall be complete in all tion. Components shipped unattached
respects when shipped. The manu- shall be adequately protected and
facturer shall use care in preparing identified for correct field assembly.

( APPENDIX
Method for Calculating Torques Required

to Operate Butterfly Valves
This appendiz is for information only and is not a part of AWWA CSDL

rubber seat friction when the valve
The follow.mg factors affect the disc is being seated or unseated.

torque required to operate rubber- 2. Braring friction torgue. This is
seated butterfly valves: the torque required to overcome the*

friction between the valve shaft and1. Valve diameter the shaft bearings.
T 2. Shaft diameter
} 3. Bearing friction coefficient 3. Dynamic torque. This is the
| 4. Type of seat and seat material torque developed by the disc on the

.!. 5. Shutoff pressure valv'e shaft because of the difference
6. Velocity in pressures that exist across the faces
7. Type of disc of the disc as a result of flow.
8. System head characteristics L llydrostatic torque. This is the
9. Piping arrangement torque caused by the difference in

static head of water on the valve disc ~
These factors comb.me to make up above and below the valve shaft when

the following four classes of torque: the shaft is horizontal. It is added to

( is the torque required to overcome the
1. Seating or unseating torque. This or subtracted from the seating or un-

seating torque.

,

"
.
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14 RUBBER-SEATED BUTTERFLY VALVES

Operator torques can be calculated T. - ( Ts + T.,+ Ts) (6) (-
using the following formulas: \.

T. - (1.2 7s T,) (7)
T. - C.D' (1)

ua on 6 is soM h using de
Ts - 4.71 D'df P (2) maximum pressure drop across the .

T, - C,D* P (3) valve with the disc in the c!osed posi.
Ts - 3.06 D* (1) tion; Eq 7 must be solved successively

s

for several values of velocity to deter-
0V - C 8

0.785D' (5) mine the maximum combination 01f

dynamic and bearing torques. The
in which: head loss that will occur across the -

valve for each value of v(locity can
T, = seating or unseating torque, only be determined by considering the

m foot-pounds hydraulics of the entire system.
T. = bearing torque, in foot- Figure Al i!!ustrates a graphic

pounds method of determining the pressure
Ta = dynamic torque, in foot- drop across a valve for any velocity

pounds between the valve-open and closed
T = hydrostatic torque, in foot- position for two typical conditions:

pounds (1) where the elevation of the energy
Q = flow,in cubic feet per second gradient at the source of supply is
V = velocity,in feet per second constant, as in the case of a large
D = diameter of valve, in feet:
d = diameter of shaft, in inches {P = pressure drop across valve, vadau' H..a saurce

in pounds per square inch
,,,,L,,,'C. = coefficient of seatmg or un- mw w,o. open,"

seating torque const23: we.4
S*""' N*C, = coefficient of dynamic torque,

4*C = coefficient of flow j t gf

/ = bearing friction coefficient 3 j $
(usually assumed to be 0.25 g ; j
for metal bearings) a I ;.

3 v .s

| The required operator torque, T.,is j j {
determined from the higher value j % srsiem w..e toss,

given by the two formu:as:t ' s';'3 ,'',j,",'g,,

( Source to Mamtain
it ved.tv V)* The relationship of C, cf, and disc angle 3,,,,, g,,, t,,, /,

| varies depending upon the shape of the disc ,M*["*j'gyy,
i and how it is mounted on the shaft. Char- ev.w cio,,o

acteristic curves showing this relationship catum g
i and the value of C. may be obtained from the

,, y ,,,
valve manufacturer. The values of these
coefficients should not be applied indiscrimi- Fig. A1. Relation Between Velocity and
nately when calculating torque requirements Pressure Drop in Butterfy Valves

I for operation of valves produced by another
'

ma nufacturer. The fgure illustrates a graphic method for {
t Use the plus value for T, when calculating determining /ressure drops across a selvt (,

opening torque and the negative value when under ihr two conditions described in thsI

| calculating closing torque. test.

J
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APPENDIX 15
,

reservoir, and (2) where the elevation such that head loss varies as the
( of the energy gradient is variable, de- square of the velocity and the head

pending on flow, as in the case of a source is a constant elevation, a Cf
centrifugal pump. It should be noted value of 22 with valve fully open, and ,

that all heads are measured to energy a C. value of 85
gradients and therefore must include Problem : What is the maximum.
velocity head, il any. The ordinate operator torque?--

difference between the head source Solution: The velocity and pressure ,'

curve (or line) and the system head drop with the vaive fully open will be:
curve represents the total head loss 254

'

(total dynamic head) across the valve y , 0.785 X 4.52
,

at any velocity; therefore, the pres.
sure drop across the valve correspond- . 16 8

7 = 0.53 psi (Eq 5)ing to each value of velocity can be P=
#

determined and tabulated.
The coefficient, C , corresponding Because head loss varies as the squaref

to each value of velocity can be cal- of the velocity and the head source is
culated by means of Eg 5, and the a constant elevation, the pressure
correspond,ng coeffic,ient, C , deter- drop across the valve correspondingi,

mined by using the valve character- to any velocity will be:
istic curves showing the relationship

; of C., Cf, and disc angle. The dy-
P = 25 - (25 - 0.53)F2namic torque, T4, and the correspond- g,

(- ing bearing torque, T., can then be6 = 25 - 0.0956 V8
! calculated using Eq 3 and 2, respec-
' tively. For any pressure drop across the

The following is an example illus. valve, the bearing torque will be:,

trating the method for calculating the
u, erating torque required for a valve. T. = 4.71 X 4.52

Giren: A 54.in. valve, a maximum X 4.875 X 0.25 P (Eq 2)
discharge rate, Q, with the valve full
open, of 254 cfs, a maximum shutoff or'

pressure across the valve of 25 psi, a T. - 116.2P
shaft diameter of 41 in., valve shaft

..

horizontal, a system characteristic Table Al gives the various factors

TAIRE Al
Factors Indicatedfor Velocities at 1.Jl Intervals From Afazimum Velocity

e
item

V '

T te Te 2Te

{ C1 C, ygj s,g

16 0.53 22.00

15 3.49 8.03 15.12 4,809 487 5,296

14 6.26 5.59 9.36 5,339 873 6,212

13 8.84 4.37 7.49 6,034 1,233 7,267

( 12 11.23 3.58 6.19 6,334 1.566 7,900

11 13 43 3.00 5.33 6,523 1,873 8,396

10 15.44 2.54 4.18 5.881 2,153 8,034

-

.

' .
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RUBBER SEATED BUTTERFLY VALVES

,

indicated for velocities at 1-ft intervals TABLE A2
fsom the maximum velocity to that (
lower velocity at which the required Reco'nmended Safety Factors for Cylinder
operator torque begins to decrease. Torres *

This tabulation indicates that the
maximum value of T. == (T, + 1.2T.) 7"" d 5"** EId68 sareir r.cior
is 8,396 ft-lb. The unseating torque
for the example would be: open-shut liquid 1.25

Throttling liquid 1.25
Open-shut gas I.25

T. - (T.+ T,+ Ta) = 116.2 X25 + 85 Throul,ing wit!- gas 1.5 for cylinders
.

positioner greater thanX4.5'+ 3.06 X4.5* = 2,905 + 1,721 80 cu is,: 2.0
+1,255-5,881 ft-Ib.

fn$e'77*"''**
,

Throttling with- gas 10.0
It should be noted that Eg 7 is the out positioner

algebraic sum of the two values, T4
and 1.2 T . When closing a valve, To
is negative and the theoretic operator
torque required is the difference be- operator torque. Cylinder torque is

equal to:
tween the two values. It is custom-
ary, however, to asstmie T to be zer
under a closing condition since the (A - a)L(P - p)E,

amount of friction that can be counted in which:
upon is indeterminate. If it is as-

[sumed, in the example given above, A = area of cylinder ID. A
that the maximum velocity occurs a = area of piston rod in one direc-

! only under a linebreak condition, tion and zeroin otherdirection.then the required operator torque L = momentarm(shortestdistancel would be 6,523 ft lb. This value between piston rod axis and
should be checked against the maxi- valve disc axis for given disc
mum torque required to open the position).
valve under the normal maximum

'

P = cylinder operating pressure.pipeline velocity and shutoff head to p = pressure required to movedetermine the maximum operator
requirement. piston (Table 5 gives maxi-

mums).Alanual and electric-motor opera.
tors to be applied to butterfly valves E = efficiency factor, taking into

I should have a rated torque capability account increase in piston and
not less than the maximum required ;g g , ; gg; g!

operator torque, T,. Cylinder oper. Pressure, linkage fn.ct. ion, and
ators should be sized on the basis of friction of the valve shaft ,ni
the minimum cylinder pressure to be the outboard bearing caused
expected with a safety factor depend. by cylinder thrust,
ing upon the kind of service.

It is recommended that the mini- The safety factor must be cons.d-i

mum safety factors for cylinder ered for all disc positions, because
!
l torques be not less than those shown both the moment arm and the re- {in Table A2. Safety factors are the quired operator torque vary with disc

ratio of cylinder torque to required position.

1
-

i

|

| -,

|
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ATTACHMENT "C"

Valve Acceleration Data

Valve Actuator
Valve No. Acceleration (g's) Acceleration (g's)

P44-F116 1.6380 1.4440
P44-F117 1.6380 1.6680
P44-F118
P44-F119
P44-F120
P44-F121
P44-F122 0.4485 0.4899
P44-F123 0.0920 0.0920
G41-F019 0.7280 0.8040
G41-F045 1.3240 1.4640

AE3I7



ATTACHMENT NO. 5

Ma n Steam Isolation Valvesi

B21-F022/F028

Concern

Provide a copy of the following:

1. NEDE-24122-1, Class II, May 1978, entitled, " Final Test
Report, Seismic Qualification Test for Atwood & Morrill
26-inch MSIV Actuator, Volume I," by B. J. Uebelhoer.

2. NEDE-24122-2, Class II, May 1978, entitled, " Final Test
Report, Seismic Qualification Test for Rockwell Manufacturing
24-inch MSIV Actuator, Volume II," by B. J. Uebelhoer.

3. Atwood & Morrill Vendor Test Report No. 207-13561-0, dated
November 20, 1975.

Response

The above requested information is being provided under separate cover
due to it being proprietary information. The transmittal letter is
AECM-82/218.

Concern

Are the MSIV air accumulators and the check valve seismically qualified?

Response
,

The MSIV air accumulators are seismically qualified by a static
analysis. The check valves have been procured as ASME Class 3 valves.
No seismic requirements have been specified for the check valves.

Concern

What is the basis for the solenoid valve (pilot) being classified as a
non-Class IE item?

Response

The Main Steam Isolation Valve (MSIV) is designed to open and remain
open on pneumatic pressure. During normal plant operation, the dual
solenoid valve (pilot) must be energized in order for the pneumatic
pressure to keep the MSIV open during normal plant operation.

When the dual solenoid valve (pilot) is deenergized, a spring within the
solenoid valve returns the disc to the deenergized state which in turn
then exhausts the air that was maintaining the MSIV open. Air is also
injected onto the top side of the MSIV (from air accumulator and
instrument air) actuator which in combination with the large MSIV
actuator spring closes the MSIV in a prescribed time. (NOTE: The MSIV
would also close under the force of the spring alone.)

AE318



ATTACHMENT NO. 5 (Continued)

Main Steam Isolation Valves
B21-F022/F028

The dual solenoid valve (pilot) is classified as " Fail-Safe" since the
solenoid valve operation in its safety mode is mechanical in nature. In
other words, the mechanical operation of the dual solenoid valve (pilot)
is its only safety mode of operation. Since no electrical mode of
operation is involved in the dual solenoid valve (pilot) safety
operational mode, it has been classified as non-Class 1E. However,
potential failure modes must be reviewed from its mechanical features to
assure that it will perform its intended function of exhausting the air
from the under side of the MSIV actuator.

There are two potential failure modes which could possibly prevent the
exhaust air from bleeding from the valve. One is potential blockage of
the exhaust line due to possible oil and/or debris contamination. This
blockage is highly unlikely since the use of instrument air is required
by " design specification" which is clean, oil and debris free, and final
filtered to 50 microns. There is another 50 micron filter downstream of
the solenoid to further prevent debris from entering the four-way pilot
valve. Finally, the exhaust line is k" in diameter, further minimizing
any potential for blockage.

J

A second postulated failure mode is the potential of the solenoid valve
to " hang up" and not release when subjected to a seismic event. The
MSIV solenoid used on Grand Gulf was tested in conjunction with the 24"
MSIV Seismic Qualification Test (Reference: NEDE-24122-1, dated
May 1978) and performed its intended function during the test. Note
that the test response spectra maximum acceleration values were
significantly higher than those at Grand Gulf.

All of the solenoid valves are' powered from a 120 Vac, 60 Hz, power
supply. The dual solenoids ("A" and "B") are redundant in function with
either solenoid being capable of operating (opening) the valve. The
test solenoids are used to test the valve both in full and partial
closure position. Separation of power supplies is provided for
reliability. The Inboard solenoids and Outboard solenoids are powered
from Reactor Protection System (RPS) Bus A and Bus B, respectively.
During normal operations the "A" and "B" solenoids are' energized while
the " test" solenoid is normally de-energized.

Concern

What is the quality of the air supplied by the Instrument Air System to
the MSIV Control System?

Response

The instrument air system for each unit consists of one full-capacity,
multistage, packaged centrifugal compressor, complete with inlet filter,
inlet air controller, and aftercooler. The compressor has a receiver
and a purge-regenerative (heatless) desiccant air dryer.
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ATTACHMENT NO. 5 (Continued)

Main Steam Isolation Valves

B21-F022/F028

Instrument air is distributed to the plant after drying to a dew point
of -40 F and filtration to remove particles 0.9 microns and larger. In

addition, each instrument or group of instruments has a pressure
regulating valve with an integral filter located in its instrument air
supply. The instrument air systems of Units 1 and 2 can be connected by
opening two air-operated valves from the control room. While both units
are connected through this intertie, one instrument air compressor can
supply all instrument air demands with the other compressor as a backup.
The air-operated intertie valves fail open upon loss of air to their
operators, thereby assuring instrument air supply to both units.

Concern

lias MP&L evaluated the failure of MSIV to close?

Response

MP&L has conducted an evaluation of the Grand Gulf Instrument Air System
as noted in IE Circular 81-14, " Main Steam Isolation Valve Failures to
Close" and IE Notice 81-38, "Potentially Significant Equipment Failures
Resulting from Contamination of Air-Operated Systems." The results of
the evaluation is as tollows:

A. An engineering evaluation of the Grand Gulf Instrument Air
System was conducted as noted in IE Circular 81-14 and IE
Notice 81-38.

B. The following design features were noted as a result of the
evaluation of the Grand Gulf Instrument Air System to prevent
occurrences as described in IE Circular 81-14 and IE Notice
81-38:

1. Use of oil-free compressors with instrument air receivers
for collecting and draining moisture and crud.

2. Instrument air-dryer inlet features.

3. Instrument air-dryer (regenerative type).

4. Instrument air-dryer af ter filters.

5. The air supply piping and tubing design consists of low
point dirt legs with manually operated valves to allow
for blowdown of any accumulated moisture and crud.

6. The Service Air System when used for Instrument Air
System backup is directed through the instrument
air-dryer system.
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ATTACHMENT NO. 5 (Continued)

Main Steam Isolation Valves
B21-F022/F028

-

C. As a result of the engineering evaluation, the following
change is being implemented:

Qualified dew point monitoring equipment with
annunciation to be provided at all Main Instrument Air
System branch headers and at the inlet to the MSIV Valve
Control Systems.

AE3I11



ATTACllMENT NO. 6

IIPCS Diesel Generator System
E22-S001/S002/S003/S004

Concern

llave the relays for the Grand Gulf IIPCS Diesel Generator System been
qualified for all states (energized and de-energized)?

Response

The following methods are used in the General Electric (GE) SQRT
programs to qualify panels and mounted relays.

The Grand Gulf IIPCS switchgear was seismically qualified by comparing
the Grand Gulf panel to a similar panel tested to IEEE 344-1975. The
TRS envelopes the Grand Gulf RRS. All devices, except one of the safety
essential relays on the Grand Gulf panel, were on the tested panel.
This particular relay was qualified by GE's normal qualification
methodology for relays not qualified as part of a panel test.

This qualification methodology reviews the relay configurations of
normally closed, normally open, energized, and de-energized independent
of how the relay is used in its safety function. The seismically most
-liniting configuration is determined. The GE relay qualification
methodology requires comparing the relay's lowest chatter capability (in
the relay's seismically most limiting configuration) with the maximum
expected acceleration.

The particular relay not tested on the E22-S004 test panel was tested in
accordance with the following procedure:

1. The lowest tested chatter capability for this relay is for
normally open contacts in the non-operating mode. The chatter
detector was set at 2.0 milliseconds, and the relay was tested
per IEEE 37.98-1978. The seismic capability is in g's at the
ZPA. The peak of the TRS is 250% of the ZPA.

2. The maximum expected acceleration for the relay was obtained
by multiplying the transmissibility recorded during resonance
search times the ZPA for the Grand Gulf control building. The
transmissiblity was obtained by using an accelerometer mounted
on the test panel near the location where this relay is
mounted, and was calculated by dividing this reading by the
test input acceleration.

As long as the maximum expected acceleration is less than the lowest
tested seismic capability, the relay is qualified. For this particular
relay on the Grand Gulf IIPCS switchgear, this is the case.
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ATTACHMENT NO. 7

Conductivity Cell
E12-N025A, B

The following information is being provided:

1. Seismic and hydrodynamic loads requalification certification
for the conductivity cell.

2. Specification 9645-M-220.0, " Design Epecification for Nuclear
Piping Systems."

AE3113
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GRAND GULF
NUCLEAR STATION

UNIT 1
'

.

SEISMIC AND HYDRODYNAMIC LOADS

REQUALIFICATION CERTIFICATION

.

JOB NO. MPL-06

EQUIPMENT NAME: conductivity cell SPEC. NO: 163C1544P012

EQUIPMENT NO: E12-N025A, B

LOCATION: Auxiliary Building, 93'-0"

EQUIPMENT CLASSIFICATION: DACTIVE @ PASSIVE
,

SEISMIC QUALIFICATION REPORT REFERENCE:

.
.

THE ABOVE SEISMIC QUALIFICATION REPORT (S) HAVE BEEN REEVALUATED AND

REQUALIFIED WHERE NECESSARY TO SHOW THAT THE AB0VE-MENYIONED COMPONENT

IS CAPABLE OF PERFORMING ITS INTENDED SAFETY FUNCTION UNDER ALL THE

APPLICABLE LOADING COMBINATIONS INCLUDING THE POOL DYMANIC LOADS.

[[ d*

PREPARED:
( R.P

y 0. MortonW514dt/ dix -| APPROVED

DATE: f
\ / /

|

- .
. L ,:4
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GRAND GULF NUCLEAR STATION UNIT 1*

QUALIFICATION SU.vy.ARY

1. Equipment Name Conductivity Cell

2. Equipment No. E12-N025A, B

3. Qualification Documentation (Enclosed with this report.)

A. Qualification Summary of Equipment (SORT form), including
required response spectra with TRS plotted on RRS graph as
appropriate.

,

The conductivity cell assembly is qualified for combinationsi
of dead weight, internal pressure, thermal expansion and
seismic loads for ASME Code class 2 service levels A through
D.

,

B. Reference Documents

Revision or Title / SubjectReference Document
_

Number Identification Date

1 Spec. 9645-M-220.0 Rev. 13 Design Specification
- for Nuclear Piping

System for Mississipp
Power & Light Compani
Grand Gulf Nuclear
Station, Units 1 and
2, Grand Gulf,''

Mississippi

C. Additional Supporting Documents

Document Revision or Title / Subject

Identification Date

NUTECH File Number Rev. 1 Seismic Qualification
32.1206.0200 Analysis for the

Conductivity Cell (l"
Valve Connected to.the
RHR Line)
See Attached

.

e a

"..e
t (

,#We



.

OUALIricATION SUMMARY (CONTINUED)"

EQUIPMENT NO. E12-N025A.B

4. Functional Requirements
.

The conductivity cell must main.tain its pressure retaining
capability during and after a seismic event. Operability
is not required.

:

5. Demonstration capability

Calculations demonstrate that the attachment nipple is capable
of withstanding a seismic event of greater than 6g's multiplied
by a calculated DLF.

.

.

6. Rationale for Qualification certification

(Includ'e Decision analysis with comparison to acceptance criteria,
approach for demonstrating operability, and consideration of
high-frequency response.)

The most critical component affecting the pressure integrity
of the conductivity cell is the 1" attachment nipple. Nipple
stress was deterr.iped for combinations of dead weight, internal
pressure, thermal expansion and seismic loads for ASME code
class 2 service levels A through D. In no case were the cal-
culated stresses greater than 60 percent of the allowable
stresses.

-

|
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Qualification Su : ary of Eouioment

I. Plant Nace: Grand Gulf Nuclear Station Unit I Tyce:

1. Utility: yississioni power and Light Co. PWR

2. NSSS: c.t. 3. A/E: Bechtel Power Corp. BWR 6, Mark III

I1. Com?cner.t Name Conductivity Coll
,

1. Scope: [X) N555 [s ] BOP

2. Model Nur.bcr: Gyl-2-N/910 .lT-lHN Quantity: 2

3. Vendor: Balsbau'ch (Division of Foxboro Corp.)

4. If the component is a cabinet''or panel, name and model No. of the
devices included: N/A

_

1" Valve with 1" NPT Nipple,

5. Physical Description a. Appearance & 1" NPS Attached Pine

b. Dimensions 10" Maximum with nicole and l" NPS pipe

c. Weight Valve (10 lbs.) + pipe & Nipple = 12 lbs.

6. Location: 'B'uildi ng: Auxiliary Building

Elevation: 93'-0"

7. Field Mounting Conditions [ ] Bolt (No. . Size )
[] Weld (Length )
[X) 1" NPT nicole

.

8. a. System in which located: Residual Heat Removal
Monitor water quality during a line

b. Functional Description: flush prior to activating system

c. Is the equipment required for [] Hot Standby [] Cold Shutdcun

[y] Both [] Neither
9. Pertinent Reference Design Specifications: G.E. Purchas'e

*

Part Drawing 163C1544P012

( Prepared by: a 4/21/82.

Varified by: 1 *- 7 ' 4 /21/

'
_ .-

_ _ _ _ _ _ . _ . . _ _ _ . . . _ , _ . . _ _ _ _ _ . _ . . _ _ . _ _ . _ _ . . _ . _ . . . , _ _ _ _ _ _
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.

111. Is Equipment Available for Inspection in the Plant: [x] Yes [] No

!Y.- Equipment Qualification Method:

[ .] Test [x] Analysis [ ] Codination of Test
and Analysis

,

Qualification Report *: seismic Qualification for the conductivity cell

(No. , Title and Date) (la valve Connected to the RHR Linej 4/16/82
NUTECH File: 32.1206.0200

Cogany that Prepared Report: NUTECH

Cogany that Reviewed Report: NUTECH , _ _ _ , _ _ ,_ _ ] _ ,
,,

.

V. Vibration Input:

1. Loads considered: a. [x] Seismic only

b. [ ] Hydro @namic only

c. [ ] Codination of (a) and (b)

2. Method of Codining RRS: [ 3 Absolute Sum [ ] SRSS [x] N/A
~15UiiM spTciTj 7 -

3. Required Response Spectra (attach the graphs):,,gjg _ _ ,_ _ _ _ ,,,,_ _ _ _

4. Daging' Corresponding to RRS: OBE_ _ _ _ _ _ _ SSE_ _ ,qf3_ ___ _ _ __

|
5. Required Acceleration in Each Direction: [ ] ZPA [x] Other per Bechtel

(spFciTyT spec.
OBE S/S = F/B = V=
SSE S/S =~ " ~ ~ 6'. 65 ~-- F /B =--~~ ~- 6 D g- ~ ~ V = 6.0g-

6. Were fatigue effects or other vibration loads considered?

[]Yes [X] No

If yes, describe loads considered and how they were treated in overall
qualification program: ________________________________.______________

______________________________________________________________________

-. ___________.______________________________________________________
.

f

' NOTE: If more than one report coglete items IV thru VII for each report.'

12/B0

_

y-.-m-,-r-. _ - - . __ -~ .-,_,.-,,w. , . - . - . - _ _ - - . - - . -. - - - -, - - -
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VI. If Qualification by Test, then Complete *: N/A
[ ] randem

1. [ ] Single Frequency [ ] Hulti-Frequency: [ ' sine beat
[3- ~ ~ " ~ ~ ~ ~ ~

2. [ ] Single Axis [ ] Multi-Axis

3. No. cf Qualification Tests: OBE ____-___-_SSE______.. Other --.----.-

4. Frequency Range:-

_ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ ,

5. Natural Frequencies in Each Direction (Side / Side, Front /Back, Vertical):

S/S = F/B = V=,

,

6. Method of Determining Natural Frequencies

[ ] Lab Test . [ ] In-Situ Test [ ] Analysis

7. TRS enveloping RRS using Multi-Frequency Test [ ] Yes (Attach TRS & RRS graphs
[ ] No

8. Input g-level Test: OBE S/S = F/B = V=

SSE S/S = F/B = V=
.

9. Laboratcry Mounting:

Size _ ) [ ] Weld (Length,___) []1. [ ] Bolt (No. ___,
___

10. Functional operability verified: [ ] Yes [ ] No [ ] Not Applicable

11. Test Results including modifications made: __, _ _ _ , _ _ _ _ _ _ _ _

.. ..._ _ ____.._ _ ___________________________________________________
Other test performd (such as aging or fragility test, including results):12.

.

____....________________________________________ _ ______......______ . -

_ _ _..__________________.... _ ______..________. _________._________________

If qualification by a contination of test and analysis also coglete* Note:
Item VII.

12/80
~

.

.
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VII. If Qualification by Analysis then complete:
...............

1. hethod of Analysis:

[ ] Static Analysis [x] Equivalent Static Analysis

,

[ ] Dynamic Analysis: [ ] Tire-History [ ] Response Spectrum

2. Natural Frhquencies in Each Direction (Side / Side, Front /Back, Vertical):

S/S . 182. F/B -.... 182. V=.....182................... ........ ........

3. Model Type: [x] 3D []20 [ ] 10
[ ] Finite Elerent [X] Beam [ ] Closed Form Solution

4. [ ] Corputer
Codes:...P.I.S.T.A..R...............................................

Frequency Range and No. of rodes considered:.182. ..H.z..t.o.. 7 71. H.z.,..4 mode s
.. .......

[X]HandCalculations

5. Method of Corbining Dynamic Responses: -[ ] Absolute Sum [ ] SRSS

[x] Other:_S_R_SS_ moments in three
> directions (absolute sum

in each direction)6. Dacping: OBE. . . .I.g S S E. .1.%. . Basis for the darping used:.R.e.g .. . . .G.u.i. c e. 1 . 6 1.... .. .

7. Support Considerations in the rodel:,Va1ve cantnevered at nipple.
, ,, , ,, ,, ,,,,,,

8. Critical Strectural Elerents: -

Governing load
Assor Response Seismic Total Stress codeA. Identification Location Combination Stress Stress Al..............._..................------..-..-.-.----...-.....lo,ea-le...... class 2

Bending Valve Seismic + 8.5ksi 10.8ksi 21.lksi (level B)
+ Axial Nipple DL + Int. 17.0ksi 19.3ksi 31.9ksi (level C)

Pressure +
Thermal

Ha DdMM
B. Max. Critical to Assure Functional Opera.

Deflection Location bility
............. ........ ............................

N/A

12/SO __,m.
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~
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nutech-

. San Jose California*

Grand Gulf Nuclear Statior'Project File No. n not 020c.
0*ner 5fississippi Power and Light Co.

Client h!ississippi Power and Licht Co. -

.

I. Purpose

Evaluate (based on seismic category 1, and ASME Class 2

equipment) the pressure integrity of the conductivity

cell when subjected to combined operating and seismic

loading.
..

II. Conductivity Cell Environment

Design Condition (Reference 1)
.

Temperature = 350 F

500 psiPressure =

. Operating Condition (Reference 1)
i

~ Temperatur'e = 250 F

Pressure = 310 psi

Seismic Loads (Reference 2)

Peak excitation acceleration = 6g,

III. Method of Analysis

The most critical component affecting the pressure

integrity of the conductivity cell is the 1" nipple.

(Which connects the 1" valve to the RHR line.) The

stress in the 1" nipple is estimated according to

dead weight, thermal expansion, and seismic loads.

Reusion o I
~

Page 3

Precared By/Date "4 /4.,c-ft 4//4 -2 f-(1 of 13
r. u a .t:,sya ,,)) utf.L i~ . . , . ~ . . .
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nutech.

San Jose. California

Grand Gulf Nuclear Station pige go,3 2, i g y . 0700
Project

51ississippi P wer and Light Co.0*ner
hfississippi Power and Light Co.

Client

.

The seismic response is calculated with the conservative

assumption that the excitation is the harmonic force
with a frequency to which the conductivity cell responds
most critically.

IV. Dimensions and. Properties ,,

- RHR Line-

L

.

:

I

_
m n..

$
I

< 6.75" Q . 2 5 ",+-. 'Properties:

Nipple:
|
! Size = 1" N.P.T. schedule 80 (3)

1.315" (4)O.D. =

.957" (4)' I.D. =

Wall Thickness = .179" (4) .

Height of Thread = .06957" (5)

Engagement Length = .66" (5)

.

Material = 316 SS (6)
!

Damping = 4 = 1% (small pipe) (8)'

'

SIF = .75*2.3= 1.725
S = 18.7 kai (@l00 F) , (7) Rev. 1c
S =- 17 . 7 k s i (@350 F),

H
S = 1.25*18.7 + .25*17.7 = 27.8 ksi .

:

Revision O l p , 4!
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1

. I

Valve:

Material = Stainless Steel ASTM A351
'CF - BM

i CF - 3M (2)

""
Weight = 10 pounds (6)

Assumption

- o The 6.75" pipe is made of the same material

that the 1" nipple is made of (316 SS)
.

t

Weight of the 6.75" pipe = 6.75 * 2.172 = 1.22 lb
12

- er

o The' weight of the nut and the assembly at

the end of the 1" pipe is conservatively Rev.1

estimated to be 2.5 lbs.

V. Calculation of the section modulus and the cross-sectional
area of the nipple.

Assume the weakest point is the bottom of the thread.

Rev. 1Z =I
N g

|

.

8Revision O Page 5
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1
.

Where

I= x (OD ~

min
64 L

= x (1.315 - 2* .06957)4 957 4
_

64 ---
.,

4.05267 in=

and
.

C = OD/2 - Thread Height

= 1.315/2 - .06957
= .5879 in

~

Substituting the values for I and C into equation (1), ,

the section modulus of the nipple can be calculated

Rev.1z = .05267/.5879
,

= .0896 in

AN" - (ODmin) - ID

4

2'
= x (1.315 - 2* .06957) .957
7 .

|

= .367 in

.

Rension O I
Page 6
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.

VI. Strest Calculation Due to Dead weight

The whole assembly is mounted vertically.

Let the mass center of the valve be d = 6"

of f-center. (conservative estimation reached
by scaling from reference 1) .

(L) * SIF=
DW

Z N

- Rev. 1 .

* 6) * 1.725(10=

.0896 -

1,155 psi=

VII. Stress Calculation Due to Thermal Expansion

Since one side of the 1" pipe is connected to a flexible

wire, then the entire assembly can grow without any

.

Reusien o I p,g, 7
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m

1

.

restriction. Consequently, the stress due to thermal
expansion is zero.

=0
TH

VIII. Stress Calculation Due to Internal Pressure

o = Prp
2t Rev.1

.
.

= 500 (.957/2)

2(.179 - .06957)
.

1,093' psi- =
,

IX. Stress Calculation Due to Seismic Loads

A simple finite element model of the entire assembly is
i

set up (for details see Appendix A). Natural frequencies

for the entire assembly are then obtained.

First natural frequency = W = 18 2. Hz Rev.1N

The dynamic magnification factor can now be calculated
from the following equation (9)

DLF = 1

I (harmonic excitation,
2

| 1- (W )2 2, 2 4(W ) Conservative)
N N

!
|

|
Revision 0 1 p,g, g
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.

i
i

using

.

W 'p" 182. Hz.

W= 33 Hz (highest frequency content of an

earthquake)

One can calculate the DLP to bes

.

:

DLF =

3 2
1- (33 )2 2 .01(182 )

.*

182

1.03 (T13e assembly. responds almost statically=

Rev.1to earthquakes)

Responds acceleration = 6 *l .03 = 6. 2 g*

,

A. Bending moment due to horizontal excitation: The bending moment

at the base of the 1" nipple due to horizontal excitation can be

calculated by multiplying the inertia forces (F = ma) by the

. appropriate moment arms.
t

M = 10* 6.2 * (3.25 - .66) + 1.226.2*(6.75/2 + 3.25 .66)g

(6.75 + 3.25 .66)+ 2.5 * 6.2 *

350 in-lb (acting in two directions) i=

Revision 0 l
E' *
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B. Bending Moment due to vertical excitation: The bending

moment at the base of the 1" nipple due to vertical

excitation can be calculated by multiplying the inertia

force (F = ma) by the appropriate moment arm.

M = 10 * 6.2 * 6y

= 372 in-lb Rev.1

C. Torque: The torque created due the off-centeredness of the

mass of the valve can be calculated as follows:

!
.

;

'

Sh = 10 * 6.2 * 6'

= 372 in-lb s

And finally the seismic moment can be calculated as follows:
,

'

I

(M )2
9-

H + "v)2 +IM (M ) +M *M *
seismic s H T

884 in-lb=

(M ) * SIFo =
ggg s

Z
N

(804 ) * 1.725=

.0896

= 17,019 psi (for SSE)

C = 8,510 psi (for OBE)
OBE

Reusien I | Page 10
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X. Stress Summary and Code Evaluation

The following is a summary of the stress calculated for the

conductivity cell.
-

Event Stress (psi)

Dead Weight' 1,155

Thermal Expansion 0

Internal Pressure 1,093

Seismic (SSE) 17,019

Seismic (OBE) 8,510

The following is the code evaluation table:
Rev. 1

1

Service Code Requirement Calculated Allowable Pass / anf
Level (equation) Stress Stress

.'
(psi) (psi),

A ,800 pass
TH $ *A

;

A O +- .S 4 1 00 pass, ,p DW H
(8)

.10,758 21,240 passB o + DW+ OBE H*p
(9)

C o + DW+ SSE 5 1.8S 19,267 31,860 passp H
(9)

19,267 42,480 passD o +0DW+ SSE H
*p

(9)

I 1*8 ,700 passTEST 1.250p+ ODW ,

H
!

|

'
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XI. Conclusion
I

Since all the calculated stresses (for all service levels) are

below allowable stress limits, it is then concluded that the

1" nipple (which is the weakest point) and consequently the Rev,1

entire assembly for the conductivity cell, will meet the

requirements of the ASME Boiler and Pressure Vessel Code,
1980 Edition.

This qualifies the conductivity cell to be Safe to operate in

the environments explained in Section II of this report.

Reesien I |
[ Page 19
'
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APPENDIX A

Simple Finite Element Model of the Entire Assemble of the Con-
ductivity Cell:

!

PISTAR computer program is used to build ,a finite element model
n de 400for the following: 2.5 lbO A Rev. 1

i

3.375"
r <

1" SCH 80 0 node 300

Stainless Steel r 3.375"
Pipe Y node 20010 lqg

'2.6"
n -' Y node 100wmN%

Natural frequencies are calculated from a PISTAR model extraction
run (Run ID = BOF32AC). The next two pages are copies of inputs.

and outpufs extracted from the referenced PISTAR model computer
run.

Rev. 1

.

e

Revision O I Page A-1

|L!r, 's -14 D
6'',/A -zf-b - of 3

.

Pre;.ared By/Date
, , o ,, e. ,, f u.

|
_ _ ..



. . . .

'

PISTAR INPUT PROCESSOR (PASS 11 -- VERSION 1.5.2 -- 04/27/82 15.56.46. PAGE 2

.

INPUT DATA ECHO PRINT

1 11 21 31 41 51 61 71 61
: : : : : : : :

1 TITLE CONDUCTIVITY CELL
2 10 CLIENT = GRAND GULF NUCLEAR STATION
3 10 PROJECT NAME=EOUIPMENT QUALIFICATION
4 10 PROJECT NUMBER =MPL-0607
5 ID PMEPARED BY=B. FATEMI
6 ID CHECKED BY=
7 GEOMETRY CONDUCTIVITY CELL
8 START 100
9 CLASS 2
10 PIPE 100 200 0.0 2.6 0.0 1 1

'

11 PIPE 200 300 0.0 3.375 O.0 1 1

12 PIPE 300 400 0.0 3.375 0.0 1 1

13 A00 HEIGHT 200 10.0 10.0 10.0
14 ADD WE IGHT400 2.50 2.50 2.50
1s PROPERTY 1 1.005CH80 WATER
16 MATERIAL 1 STAINLESS

Rev, 1
17 ANCHOR 100
18 END GEOM
19 LOADING Dd,M00. EXT.

20 CASE DW
21 DEAD LOAD ,

22 PRINT YES
,23 CASE MX
24 FKECUENCY 10 1000.
25 END LUADS

~

: : : : : : : : : y
1 11 21 31 41 51 61 71 81 .r

5
..

w
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e 04 /2 7/ b2 N-U-T-E-C-H / P-t-5-T-A-R PAGE 18 *
'

*
* F R E uU E N C I E 5 A N O P E R IOD 5

*
VERSION 1.5.2 ----

*ecocoeeeee++, eooeeeeeeeeeeeeeeeeeeeee.......eeee**eeeeeeeeeeeee++eeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeee'
LOA 0!NG CONDITION MX *

e EI GE NV ALUE PROBLEMeoocoeeeeeeeeeeeeeeeeeeeeee****eeeeeee,*,e++eeeeeeeeeeeeeoooooveeeeeeeeeeoseeeeeeeeeeeeee***********

MODE CIRCULAR
NUMBER FREQUENCY FREQUENCY PERIOD

(RAD /SEC) (CYCLES /SEC) (SEC)

1 .1142E+04 .1817E+03 .5503E-02
Rev, 1

2 .1142E+04 .1817 E + 0 3 .5503E-02
~

3 .4 64 7E +04 .7714E+03 .1296E-02

4 .4347E+04 .7714Ee03 .1296E-02

m
P-
H
*
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PREFACEj

This Design Specification consists of design information as prescribed by Section III of the ASME
Code and of design information that is not specifically related to the Code. Of necessity, the two
categories are interspersed.

i For those primarily concerned with ASME Criteria, such as enforcement authorities, reference should
be made to the ASME Criteria locator (Appendix D),which identifies that information prescribed by

the Code.
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SPECIFICATION CllECK LIST *.

BECitTEL JOB 9645
i

GRANL' CULF NUCLEAR STATION
.

SPECIFICATION NUMBER 9645-M-220.0 i
. ..

'

'

*

1 2 3 : ,

s

4 SAR Change NoticeDocuinent Reference Incorporated in Specification

(FSAR Section, Question, etc.) LCTS Locatoe Faragraph/ Subparagraph (if applicable) ;I

I'

i*
M 3.7.3.3.1.5 (FSAR) 7200 A 39 7.12.5 g:

..

3.7.2.7 (FSAR) 7200 A 30 7.12.8 . . _ _

'

3.7.3.8.1.2.2 (FSAR) 1350 Z 39 7.12.2

*

3.7.3.11 (FSAR) 1100 A 34 7.10.3. 7.12.3

3.7.3.13 (FSAR) 7200 A 41 7.12.7
5
.

g 3.7.3.8.1.4 (FSAR) 6950 Z 38 7.12.4.

.

3.7.3.2 (FSAR) 1100 A 37 7.9.4

3.7.3.2 6950 Z 25 7.12.1

FSAR Table 3.9-17 1100 A 15 7.6.1 E

AM 18. ITEM 4 1100 A 01 7.6.2 n
$ ','

Table 3.9.2/ { }SAR C.N. #30. 38. 47. 55. 57, 62 .1150 Z 10 3.0
;

7.1.1, 7.7.1, 7.8.1, ;
pAFS'ARTable3.9-22

o
,

1150 A 10 7.8.2
;

.

'
-

n o

45 FSAR Table 5.2-4. FSAR 5.22.7_ 6400 A 32 4.0/8.0
*

[g 5.5.7.3 1850 J 06 3.0. 8.0 g>

Y
*d

5.5.9.1 _6300 H OL__ 7.6 y
"

5.5.9.1 6300 H 05 7.1.1 o
'o

- k 5.4.3.8 6400 H 35 7.10.3
CG-55a
2-23-76
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SPECIFICATION CilECK LIST
BECllTEL JOB 9645

a

GRAND GULF NUCLEAR STATION

SPECIFICATION NUMBER 9645-M-220.0 -

,

-
,

1 2 3

Document Reference Incorporated in Specification SAR Change Notice
(PSAR Section, Question, etc.) LCTS Locator Paragraph / Subparagraph (if applicable) *

.

6.3.3.5/SAR C.N. f65 3450 C 20 7.1.1

< 5.2.1.2.1 6400 A 05 3.0

< 10.3.2 4850 A 20 7.6 *

* FSAR Table 5.2-1 1150 Z 36 3.la
Appendix 5,

8 SAR 3.6A.2.4.3 2050 B 15 Para. 3.7
Appendix 5,

FSAR 3.6A.2.4.2 2050 B 30 Para. 2.0
$ Appendix 5,

FSAR 3.6A.2.4.3c 2050 B 60 Para. 3.3''

Appendix 5,
FSAR 3.6A.2.4.3 _2050 B 70 Parn. 3.5

Appendix 5,
FSAR 3.6A.2.4.3 2050 B 96 Para. 3.2

Appendix 5, '"'E
FSAR 3.6A.2.4.3 2050 B 50 Para. 3.2 $

$
FSAR 3.6A.2.1.C.2 2050 B 72 Fara. 7.8.4

2050 B 97 Appendix 5 Table 1 {k FSAR 3A/1.057

,y 3 1 FSAR 3.6A.2.4.30 5150 A 42 Appendix S, Table 1 ,E
".E .

_1_1_00 A 20 7.8.1 g1FSAR Table 3.9-18>
H$ '

V'

*d FSAR 3.6A.2.4.3(f) 2050 B 80 Appendix 5. 3.6 7W
m

FSAR 3.6A.2.4.3(c) _2050 B 65 Appendix 5. 3.3 ,

AECM 76/18 3450 E 11 7.7.1 i

-

GG-55a
2-23-76
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,

AECM 76/18 2050 C 89 7.6.1, 5.3.1
,

Appendix 3A/1.48 1100 A 30 7.6, 7.7

03.06A.2.1C (FSAR) 5150 A 32 7.8.4
-

T3.9-19 (FSAR) 1100 A 25 7.9

1150 A 16 7.8.2
._03.09-22T (FSAR) -

4
03.09-24T (FSAR) 1150 A 20 7.8.1
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Specification No. 9645-M 220.0

t

TECHNICAL SPECIFICATION ',

POR

NUCLEAR PIPING SYSTEM

1.0 SCOPE-

1.1 The purpose of this Design Specification is to provide the information, including
administrative directions, for the design, analysis, construction, examination and

'
testing of Nuclear Class 1,2,and 3 piping systems for Grand Gulf Nuclear Power
Station Units 1 and 2 in accordance with the requirements of Paragraph NA 3250
of the ASME Boiler and Pressure Vessel Code, Section III.-

1.2 The nuclear piping systems shall be installed at Grand Gulf Nuclear Station
Units I and 2 which are located at Grand Gulf, Mississippi and owned by Middle
South Energy, Incorporated and Mississippi Power & Light Company, hereinafter
referred to as " Owner."

The Owner's address is:

Mississippi Power & Light Company

g P. O. Box 1640
Jackson, Mississippi 39205

1.3 General Electric Company, hereinafter referred to as " General Electric" will
provide the nuclear steam supply system (NSSS) and will act as the engineering
organization for the NSSS. Bechtel Power Corporation, hereinafter referred to as
"Bechtel" will act as the engineering organization for support systems, and as
instaIIer of all systems. Either General Electric or Bechtel will act as Owner's
Agent as appropriate.

1.4 The function of the piping systems, as a minimum, is to transmit fluid and
provide a pressure retaining boundary to effect the overallintended cperation of
the Mechanical Systems and their individual components as desented in the
System Descriptions and Piping and Instrument Diagrams (P&lDs). The design,
construction, examination, and testing requirements of these individual compo-
nents connected by piping (such as vessels, pumps, valves, etc) are delineated in

- separate Design Specifications.
,

d 1.5 All Nuclear Class 1, 2 and 3 piping shown on the P&lDs, except for portions
identified as " Vendor Supplied",is within the scope of this Design Specification.'.

i Refer to the latest revision of P&lD No. 9645-M 0030A for a complete list of all

P&lDs.
.

.

d Page Revised
Page 1

Rev.4
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Specification No. 9645-M-220.0

I'0 leted
_: ... ____. __.

2.0 ABBREVIATIONS

ANSI American National Stand ards Institute
AShE American Society of Mechanical Engineers

ASTM American Society for Testing and Materials

AWS American Welding Society

AWWA American Water Works Association
MSS Manufacturers Standardization Society

PFI Pipe Fabricators Institute

3.0 CODES AND STANDARDS

3.1 Design, materials, manufacture, examination, testing, inspection, stamping,
certification, and documentation shall conform to applicable portions of the
following adopted or tentative specifications, standards, codes, and addenda, as
applicable.

a. ASME Boiler and Pressure Vessel Code:

Section II Material Specifications

Section III Nuclear Power Plant Components

(hereinafter referred to as the
" Code").The applicable code editions,
addenda, and Code Cases are delineated

in this Design Specification,
Paragraph 4.2, except for piping design and stressg analysis which shallbe performed in
accordance with the 1974 Edition,
Addenda through Summer 1975 and Code
Case 1606-1. In addition, Code Case 1580-1 is

referenced in 9645-MS-06.
Section IX Welding Qualifications

Section XI Rules for Inservice Inspection of
Nuclear Power Plant Components

.
b. ANSI standards, including:

N45.2 Quality Assurance Requirements for

Nuclear Power Plants ,

! N45.2.2 Packaging, Shipping, Receiving Storage,
and Handling of Items for Nuclear Power

Plants
.

*

Page Revised
Page Revised
Page 3

Rev. 4
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Specification No. 9645-M 220.0

4.0 ENGINEERING DESIGN DOCUMENTS
~

4.1 In addition to the codes and standards listed in Paragraph 3.0 and the Appendices
( attached to this Design Specification, the design shall be in accordance with the

latest revisions of the follo'.ving engineering documents. Subject documents are
available in the Gaithersburg office and at the Grand Gulfjobsite.

a. General

Piping and Instrument Diagrams (P&lDs)
System Flow Diagrams (SFDs)
System Descriptions
Piping Isometric Drawings
Building Response Spectra Curves

2 b. Technical Specifications

9645-C-151.0 TechnicM Specification for liner
Plate and Accessories for Contain-

. ment, Dry'well and Suppression Pool
9645-M-160.0 Technical Specification for Plant

Insulation
9645-M-163.0 Technical Specification for Reflective

Insulation
g 9645-M-189.0 Technical Specification for In-Service

Inspection Services
9645-M-195.0 Technical Specification for Protection

Against Dynamic Effects Associated with the
Postulated Rupture of Piping

9645-M-207.0 Technical Specification for Field
Purchase of Piping 2% Inches and

,( Larger for Nuclear Service
-- 9645-M-300.0 Hangers and Supports

i 9645-M-205.0 Technical Specification for Piping
h 2 Inches and Smaller for Nuclear

Service (Procurement of Materials only)
9645-M-205.2 Technical Specification for Carbon_

and Stainless Steel Pipihg 2 Inches
and Smaller - Nuclear Service

9645-M-302.0 Technical Specification for ASME III
and ANSI B31.1 Hangers and Supports

c. Design Specifications

9645 M-201.0 Shop Fabricated Piping- Nuclear
Service 2% Inches and Larger

9645-M-204.0 Field Fabrication and Installation
of Nuclear Service Piping and
InstrumentationA -

9645-M-300.2 Design Specification for Hangers and Supports,/_3\
-

Nuclear Service
9645-M-300.6 Fabrication of Structural Steel for Pipe Supports,

Restraints and Anchors - Nuclear Service
~

9645-M-312.0 Flued Heads .'-
.

.

'
Page Resised
Page Revised
Page Revised
Page 4

- Rev. 4
.
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Specification No. 9645-M-220.0
9645-M-318.0 Penetration Bellows Assemblies

d Deleted
9645 C-153.0 Personnel Locks, Equipment Hatch. Drywell

Penetrations and Drywell Head

d d. Mechanical Standards ,

. .-

9645-MS-01 Valve Identification Sheets -

9645-MS-02 Piping Class Summary Sheets
9645-MS-03 Piping Class Sheets-

9645-MS-04 Typical Branch Connection Requirements
9645-MS-05 Line Vent & Drain Details
9645-MS-06 Field Buttweld Transition Details for Valves, Fittings

& Equipment
9645-MS-07 Buttweld End Preparation Details
9645-MS-08 Weld End Preparation, Non-Critical Service with

Backing Ring
9645-MS-09 Weld End Preparation for Non-Critical Service Without

Backing Ring
9645-MS-10 Instrument Connections
9645-M S-I l Welding & Non-Destructive Testing Requirements for

Field Erected Piping

9645-MS-12 Piping Insulation Thickness
9645-MS-13 Criteria for Suppott of Non-Seismic Pipe & Duct Work

Over Essential Equipment
9645-M S-14 Bolt Tensioning
9645 MS-15 Field Design of 2" & Smaller Piping

4
9645-MS-16 Criteria for Hanger Installation

| 9645 MS-17 Start-up Strainers

| 9645-MS-19 Schedule of Leak Test Pressure
9645 MS-20 Weld Crown Preparation for Volumetric Examination
9645 MS-21 Compensation Allowances for Piping Misalignment
9645-MS-22 Jack Screw Details

b 9645-MS-23 Miscellaneous Valves for Field Procurement
9645-MS-24 Design and Installation Guide for Penetrationg

Closures
A9 9645-MS-25 Criteria for MOV Torque Switch Settings and Closure

,

e. Drawings Times

9645-M-1398 Requirements for implementation of Design Guide
M-18 on the Grand Gulf Project

4.2 The applicable ASME Section III edition, addenda. and Code cases are defined in
the specifications listed in Paragraph 4.1.

,

5.0 PROCEDURAL REQUIREMENTS -

5.1 The authorized inspection agency at the Grand Gulf plant site for nuclear piping

.A. systems is Lumbermens Mutual Casualty Company. -

5.2 There is no enforcement authority in the State of Mississippi havine jurisdiction
over the installation of ASME Section 111 piping systems. The Nuclear Regulatory'

Commission has Federal jurisdiction over the construction of nuclear power
plants.

6 Page Revised
Page 5
Rev.9
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5.3 Overpressure Protection Analysis and Reports

(
Overpressure protection for all Classes 1,2, and 3 piping systems shall be provided,

'

for by safety and relief devices as shown on the P& ids.

g 5.3.1 Stress analysis of the main steam relief valve discharge piping for the
blowdown transient shall utilize a dynamic analysis approach.

5.3.2 Overpressure Protection Report

An Overpressure Protection Report will be prepared in accordance with
the requirements of Paragraph NB-7300 of the Code..

A The report will be certified by a registered professional engineer and
Lu filed at the plant site.

5.4 Data Reports

5.4.1 Shop Fabricators _

Uhop fabricators of piping subassemblies shall submit Data Reports to
the installer at the jobsite, as prescribed by Paragraph NA-8415 of the
Code, on or before the arrival of the hardware at the jobsite.

5.4.2 Installer
i

The installer of piping subassemblies shall prepare Form N-5, as
directed by Paragraph NA 8416 of the Code,and forward copies to the
Owner or the Owner's Agents for inclusion in the data package
accompanying Form N-3.

5.4.3 Owner-

1 4 The Owner or Owner's Agent shall complete Form N-3, which shall be
filed at the plant site after being signed by the Authorized Inspector.

,

t

5.5 Stress Reports

d The stress reports shall be artified by a Registered Professional Engineer com-
petent in the area of piping design and stress analysis. Bechtel will supply two
copies of each Class I stress report to the Owner for transmittal to the inspection

.

agency as required by Paragraphs NA-3358 and NA 3260 of the Code. These
stress reports will be reviewed and the review certified by the Owner's Agent in
accordance with Paragraph NA-3260 of the Code. :

.

i

i

d Page Revised
Page 6-

Rev. 4
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6.0 ENVIRONMENTAL CONDITIONS OF SERVICE

6.1 Depending on plant operating conditions and on physicallocation in the plant,
*

' piping systems will be exposed to various environmental conditions as tabulated
below. Piping system design shall ammmodate the conditions listed.

'

~ 6.'1.1 Environmental Conditions for All Plant Operating Conditions Except
Design Basis Accident (DBA):

. . . . . - . . . . . -

_
; _ _ _ . _ Location _ _ . . .. _

Contai!vnent Other
Building Building Outdoors

~

Inside
-- Sacrificial Inside Outside

~

Shield Drywell Drywell
:

Temperature, F 100 to 185 135 ave 40 to 140 40 to 120 0 to 100

Pressure, psig 0.5 to 2.0 0.5 to 2.0 (2) (3) Atm.

k Relative humidity, % 40 to 60 40 to 60 30 to 9T 30 to 90( 20 to 100

Gamma Dose (1) Rads 2.3 x 1010 1.8 x 107 8.76 x 106 _1.8 x 106 ," NONE
~" - '

-
,

Neutron Fluence, - - -

2 16 1.8 x 1014 ' NONE __NONE NONENeutrons /cm 7.9 x 10 ,

.

(1) 40 year integrated radiation exposure

t (2) 0.10 to-l.0 inches water gauge y' 3
(3) -0.25 inches water gauge to atmosp'ieric

d 6.1.2 Environmental Conditions for Design Basis Accident (DBA):

Location
C4mtainment Other
Building Building Outdoors

_ _ _ _ _ . _ . . _ . ._._

Sacrificial Inside Outside
Shield Drywell Erywell

d Temperature, F 330 (6) 330 (9) 330 (9) O to 100

310 (7) 212 (10) 212 (10)
250 (8) 185 (8) 150 (8)

|

l 250 to 185 to 150 to

,
See ~110 (11) 110 (11) 40 (11)

~

/4h Pressure,psig inside 20 max. 15 max. O to 2 Atmospheric

Relative Humidity,% drywell (4) (4)- (4) 20 to 100
,

Gamma Do se (1-) Rads 2.6 x 107 2.6 x 107 4.5 x 104 NONE
~

> . -
_

[ (1) 6 montiintegrated radiation exposure
'

(2) -1.0 to -0.10 in. wg -

| (3) Atmos.1.1.0 in. wg _ ._ . ,

(4) Zero to six hours after DB A: All steam d Page Revised

_ _
_

100 percent R.H.
- - - -- Pag's L _6 hours to l00 days after DBA:

Rev. 4
_ __
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.

.

-- -- -- --- .

(6) Zero to three hours after DBA
(7) Three to six hours after DBA

I (8) Six houn to one day after DBA
(9) Zero to one hour after DBA
(10) One to six hours after DBA
(11) One to 100 days after DBA

,

"~ ' '
- - - - ~

7.0 ' DESIGN

7.1 General

7.1.1 All piping systems within the scope of this Design Specification shall be'

designed in accordance with the requirements of the Code as stipulated

in Subarticle NB-3200 and NB-3600 for Nuclear Gass 1 and NC-3600
and ND-3600 for Nuclear Gass 2 and 3, respectively.

7.1.2 All nuclear piping systems shall be designed for a 40'-year service life.

7.1.3 Piping systems within the scope of this Design Specification shall be

g ~ designed in accordance with the in-service inspection requirements of
,

Specification 9645-M 189.0 and the pipe break protection requirements
of Specification 9645-M-195.0.

7.1.4 it the time of final Code stamping (NA) of the system, the "as-built"
piping shall conform to the latest issue of the P&lDs. In case of a

!
conflict, project engineering shall be advised.

4 7.1.5 Guard pipe ;:a Tiblies shall be provided and designed in accordance
with the requirements of Appendix 5.

7.2 Cassification of Piping Systems

7.2.1 Nuclear classification of the piping systems are shown on the P& ids in
accordance with the nomenclature specified in the Piping Gass Sheets

(9645-MS-03).

7.2.2 Seismic classification of the piping systems are specified in the Piping
Class Summary Sheets (9645-MS 02) and are also shown on the P&lDs.
Refer to Paragraph 7.12 for seismic analysis requirements.

|

7.3 Boundaries

- 7.3.1 Piping system boundaries are designated on the P& ids for Nuclear
Cass 1,2, and 3 piping.

7.3.2 The dimensionallocation of each such boundary is shown on the Piping.
~

Isometric Drawings.
} -

7.4 Pipe Sizing

Nominal pipe sizes shall be selected in accordance with standard power plant
practices. Pipe sizes are shown on the P&lDs.

d Page Revised
Page 8..
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. ~

~ .5 Pipe WallThickness
- -. . . . .

%7
.

7.5.1 Calculations of piping wall thicknesses shall be in accordance with the
,

Code;however, the following minimum wall thicknesses shall be used:

a. Carbon Steel

N.P.S. SCHEDULE

2 inches and smaller 80
2-1/2 inches through

10 inches 40
12 inches and larger 0.375 inch.

nominal wall

b. Austenitic Steel

N.P.S. SCHEDULE

3/4 inch and smaller 80S
1 inch through 2 inch 40 S
2-1/2 inches through

10 inches 10 S

12 inches through

24 inches 0.250 inch
nominal waB'

26 inches and larger 0.375 inch
nominalwall

7.5.2 A corrosion / erosion allowance for piping shall be selected in accordance
with the following, unless otherwise dictated by specific mechanical
system requirements:.

a. Carbon Steel Pipe -
;

|

High velocity steam lines
(100 fps and greater) 0.120 inch

All otherlines 0.080 inch

.
b. Stainless Steel Pipe -

.

All Lines 0.003 inch
,

7.5.3 Pipe wall thicknesses shall be specified on the Piping Class S.heetI ..

(9645-MS43) except as otherwise indicated on the P&lDs or piping^ ~~

$ g,,gj7c drawing's.'
- ~ ~ - ~ ~ ~ - ~ '' ~ --

h Page Revised
41.\. Page Revised

Page 9
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Specification No. 9645-M-220.0

7.5.4 When standard pipe schedules or a nominal wall thickness is specified,

.g the thickness shall be sufficient to compensate for manufacturing
tolerances on wall thickness to exclude infringing on the minimum wall..

_

| 7.6 Loading Combinations

*

7.6.1 The combination i design loadings for the pipin;,. categorized with*

respect to plant operating conditions identified as normal, upset.

A emerse#cv. #a ra#itea. re prese# tea i=^vre#aix s:
~

i
,

i

7.6.2 The OBE shall be combined with the most adverse conditions for the

A9 A #rset co#aiiio#. For crena o#ir ine Our n s dee# comdieea wita
Event 10. " Turbine Generator Trip. Feedwater On." The safe shut-

,

|
dov,n earthquake is combined with Event 10 and is analyzed as fanhed
event.

*
i -. .

.

A _

.

1
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Specification No. 9645 M 220.0

7.6.3 In addition to the primary loads listed in Paragraph 7.6.1, secondary
loads, such as thermal and seismic anchor movements, shall be
considered in the normal and upset condition.

I

7.7 Condition Categories -

E
8 7.7.1 Deleted

.

.

.

b
7.7.2 ASME Class 1,2, and 3 piping systems required to function for safe

shutdown under load cases 3, 6, 7,8 and 9 of Appendix S are listed
in Appendix T.

7.8 Stress Limits

7.8.1 Stress limits for Class I piping shall be in accordance with the Code. In
addition, Appendix F of the Code shall be used for the analysis of
piping in the faulted condition. Elastic or inelastic methods are
acceptable.

7.8.2 Stress limits for Class 2 and 3 piping shall be in accordance with the
Code. However, for piping in the faulted condition, the rules of ASME
Code Case 1606-1 apply.

g 7.8.3 In addition, stresses for g2ard pipes shall also meet NE-3131(c) using
loadings associated with cesign pressure and temperature in combination
with the SSE. Allowabh stress values shall be per ASME Section 111.
Appendix I - Table I-7.1.n lieu of Table I-10.0.

d 7.8.4 Refer to Specification 9645-M-195.0 for the definition of high en: g
d piping and associated special stress limits. In particular, stresses shall be'

within the limits for " Break Exclusion Zones" (No Break Zones).

7.9 leading Valves

~
7.9.1 The design pressures and temperatures for all Class 1. 2 and 3 piping

*

systems are tabulated in the Piping Class Summary Sheets (9645-MS-02).

7.9.2 Operating pressures, temperatures, and flows are tabulated on the SFD3
for Class 1,2 and 3 piping.

_.
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7.9.3 For Class I piping, the pressure, temperature and flow transients.
1 including cycles, duration, and description of subsystem boundaries are

provided by GE. Refer to the following latest Bechtel-approved GE
documents:,_

_

System GE Document No. MPL No.
.

Nuclear Boiler 794E708 B214000*

794E709

Reactor Recirc 794E703 B33-3000

RHR 794E858 E12 3000

LPCS 794E705 E21-3000

HPCS 794E707 E22-3000

RCIC 137C6117 E51-3000

* 762E458 B 13-3040

* Applicable for 2-inch and smaller piping connected to the reactor
nozzles.

i

,

.

+

<

.

1

Page Added
Page11a
Rev.9

. . - .



- . . . - . .. . . .- .-

'

Specification No. 9645 M-220.0

7.9.4 Earthquake cycles for Nuclear Class I piping shall be as follows:

I -

g Expected number of equivalent OBE in life of pipe system - 1

Maximum number of peak seismic load cycles of pipe
system-10-

.

1

!

7.9.5 Values for the Safe Shutdown Earthquake (SSE) shall be obtained from
the applicable Building Response Spectrum Curves.

7.9.6 Weight of the pipe, fittings, flanges, fluid, insulation, valves (including
actuators) and any other in-line components shall be considered.

(
7.9.7 Valve weights and centers of gravity shall be as specified on the

applicable Valve Assembly Drawings furnished by the respective
suppliers.

7.9.8 The weight of thermal insulation shall be in accordance with the
density and thickness as specified in the Insulation
Thickness (9645-MS-12). The insulation class shall be obtained from
the Piping Class Summary Sheets (9645-MS42).

4 7.9.9 Any significant flow-induced vibration during startup or preoperational
testing shall be reported to the piping designers for evaluation.

7.10 Additional Considerations

7.10.1 Reactions of attached piping 2 inches and smaller for all nuclear classes
- shall be considered when significant.

7.10.2 The total number of transient cycles for each Class 2 and 3 piping
system shall be evaluated. Transient cycles exceeding 7000,if any such
cases exist, will be tabulated in Appendix 4 -

.
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g 7.10.3 The allowable loads (including torsional and thermal movements of
interfacing component nozzles) shall not be exceeded unless otherwise
agreed to by the respective component supplier.

I l

7.10.4 In addition to the requirements specified herein, piping subjected to
suppression pool dynamics shall meet the requirements of Appendix

,

'

H.4.
,

7.10.5 For piping systems connected to components (such as the RPV), the
safe end to piping weld (including the weld) shall be considered as
part of the piping analysis.

. _

7.11 Flued heads and portions of penetration assemblies which comprise process piping;,
! shall be constructed in accordance with the Code requirements for Nuclear Class 1

or 2 as applicable and shall meet all of the requirements stipulated herein for
nuclear piping systems. Flued heads and penetration bellows assemblies shall be
fabricated in accordance with Specifications 9645 M-312.0 and 9645-M-318.0,
respectively. Embedded containment penetrations and flat plate penetration;

| assemblies that fall within the scope of this paragraph shall meet the require-
ments stipulated above and shall be fabricated in accordance with Specifications
9645-C-151.0 and 9645 C-153.0.

7.12 Seismic Analysis

7.12.1 Piping may be generally classified according to the dynamic response of
the system. Systems are mnsidered rigid if they are supported and

( restrained so as to cause the first mode of vibration to occur in the
rigid range of the response spectrum curve. All other piping is consid-
cred flexible. Natural frequencies up to 33 Hz or up to rigid range will
be considered in all piping analysis.

i
l

7.12.2 Rigid Piping Systems

Rigid piping systems may be analyzed with static equivalent loads
corresponding to the acceleration in the rigid range of the response
spectrum curves for the applicable floor elevations.

Both horizontal and vertical static equivalent loads shall be applied to
the rigid piping systems and the responses of the component for two
horizontal and one vertical direction combined by the square-root-of-
the-summf-the-squares (SRSS) basis.

Classification of a specific piping system as rigid may be made in either
- of the following ways:

a. Restraints may be located so that no span between rigid ,
restraints exceeds the length of a simply supported beam

*

/ with a rigid range frequency. In addition, restraints are-
~

located at changes in direction, concentrated masses, and
extended masses.

.
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b. A dynamic analysis may be run to obtain the mode shapes of
b the piping system. If the first mode frequencyis found to be(

in the rigid range, the system can be assumed rigid.

7.12.3 Flexible Piping Systems

~

All piping from the reactor to the first isolation valve and other piping
that cannot be classified as rigid are assumed to be flexible, and the /

analytical technique incorporates consideration of pipe natural fre-
quencies in addition to the fundamental frequency.

The dynamic analysis of flexible piping systems shall be performed
using the response spectrum method. The piping system shall be ideal-
ized as a mathematical model consisting of lumped masses connected
by massless clastic members. The lumped masses shall be located so as
to adequately represent the dynamic and elastic properties of the piping
system. The eccentric masses of valve actuators and other in-line
components shall also be considered and modeled as a cantilevered
member with a lumped mass at the free end.

The seismic response in terms of displacements, member forces, and
support reactions (including torsion) is calculated for each mode in
each of the three directions. The method of combining the modai

i responses is the square root of the sum of the squares, exce?t for
safety-related piping. All safety-related piping systenu required te
safely shut down the plant during an earthquake shall be analyzed by
the closely spaced modes method (grouping method).

Closely spaced modes are those where the frequency is less than 10
percent that of the sdjacent lower mode. If the modes are closely
spaced, the responses of these modes are combined in an absolute
manner; the resulting total is treated as a pseudo-rnode and then
combined with the remainder of the modal responses in an SRSS
fashion.

7.12.4 Damping Values

The damping ratio percentage of critical damping of piping systems will
be that delineated in Regulatory Guide 1.61. The damping ratio is

- assumed to be the same for all the modes and is as foBows:

.

i -

:
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Damping Ratio (Percentage)

"

g Pipe size Upset Faulted

Pipe diameter greater than twelve inches 2 3

Pipe diameter less than or equal to twelve inches 1 2

7.12.5 A static analysis of the piping will be performed to find the effects of
seismic displacements on the piping system. The analysis will consist of
moving the supporting points a relative distance determined by the
vessel and building seismic analysis. The shock suppressors are to be'

acting during this analysis.

7.12.6 The piping seismic design shall be in accordance with BP-TOP-1, Rev. 3
except as modified in Section 3.7 of the Grand Gulf Safety Analysis
Report, for closely spaced modes.

7.12.7 The effects of non-nuclear piping beyond the nuclear piping boundaries.

up to the first anchor shall be included in the nuclear piping system
seismic analysis where applicable.

[ 7.12.8 Piping shall be designed and supported such that the acceluation of.

,
I the valves does not exceed 6.0g in any direction or lower g values as

\ required by the respective manufacturers.

8.0 MATERIALS

8.1 Materials to be used in each piping system are stipulated in the Piping Class
Sheets (9645-MS-03), except as otherwise indicated on the P&lDs or Piping
Isometric Drawings.

8.2 Materials for Nuclear Class 1 piping shall be impact tested in accordance with
Article NB-2300 of the Code. Materials forNuclear Class 2 systems which perform
an extension of the containment function shall be impact tested in accordance
with Article NC-2300 of the Code. The lowest service metal temperature to be
used in calculating the impact test temperature is specified on the Piping Class
Sheets (9645-MS-03) for each pipe class involved.

.
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' 9.0 FABRICATION, ERECTION, SUPPORTS, EXAMINATION, AND TESTING

._

9.1 Piping

9.1.1 Fabrication, examination, testing, and erection of piping systems within-

the scope of this Design Specification shall be in full mmpliance with
the Code, and shall be performed in accordanz with Specifications.

b 9645-M-201.0, 9645 M 204.0, 9645-M-205.0, 9645-M-205.2, and
9645-M-207.0

9.2 Supports

9.2.1 Pipe supports and anchors shall be provided where required as deter-
mined by stress analysis. Physical design and fabrication of hangers
and supports shall be as stipulated in Specifications 9645-M-300.0,

d 9645-M-300.2, and 9645-M-300.6. Inspection, stamping, and data
reports are not required. Installation shall be in accordance with
Paragraph 9.1.1.

10.0 HANDLING, SHIPPING AND STORAGE

10.1 Handling, storage, and shipping requirements shall be as stipulated in
Specifications 9645-M-201.0, 9645-M 204.0, 9645-M-205.0, 9645-M-205.2,

f 4 and 9645-M-207.0. Storage of material and piping subassemblies shall also be in
accordance with 9645-M-184.0.'

I 1.0 QUALITY ASSURANCE PROGRAM REQUIREMENTS

11.1 Piping systems designed and constructed in accordance with this Specification
perform safety-related functions in a nuclear power station to be licensed under
regulations of the U.S. Nuclear Regulatory Commission. To ensure licensability of
the station and system integrity for the life of the plant, Quality Assurance
Program reqpisements applicable to these piping systems shall meet the intent of
ANSI N45.2 and Section NA 4000 of the Code by complying with Bechtel's
NQAM and BQAM.

.

'
.
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ATTACHMENT NO. 8

Miscellaneous Information

The following items will be discussed and information will be provided
during the June 2, 1982, meeting between MP&L and the NRC Equipment
Qualification Branch:

1. Main Steam Isolation Valve (MSIV)

Further discussion of the MSIV nozzle loads will be provided
during the June 2, 1982, meeting.

2. RER Heat Exchanger

The RHR stress calculations will be available at the
June 2, 1982, meeting. Also, the RHR nozzle loads will be
discussed in regard to the stress values not being addressed
in the stress sunauary.

3. CRD Solenoid Valve

The CRD solenoid valve "g" loads will be available at the
June 2, 1982, meeting. Also, the use of these "g" loads will
be discussed at the June 2, 1982, meeting.

4. HPCS Diesel Generator System

The questions asked by EG&G relative to how loads for critical
4

items were determined will be addressed at the June 2, 1982, |
meeting. Also, the test reports for the HPCS diesel generator
will be available and reviewed at the June 2, 1982, meeting.

5. Conductivity Cell

The questions of why the stress analysis did not consider the
threads in the nipple will be addressed at the June 2, 1982,

,

meeting. |

6. Safety Relief Valves (M-141.1)

The questions of the nozzle loads not being considered and the
need for verification that the 6.0 g loads used in testing
will not be exceeded will be addressed at the June 2, 1982,
meeting.

i
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