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STONE 8I WEBSTER ENGINEERING CORPORATION

3 EXECUTIVE CAMPUS. P. O. 8OX 5200
CHERRY HILL N. J. 08034

TO

VIA

Mr. C. D. Terry
Manager —Project Engineering
Niagara Mohawk Power Corporation
300 Erie Boulevard West
Syracuse, New York 13202

~ o 1217
P o'No NMP2-P801H
LTR. NO.

ile P801H e

DEAR SIRS:
THC FOLLOWINa ARE ~ATTACHED: Q SENT SKPARATKLYl

Q DRAWINas

Q ~UMENTS

MICRO I I'LM

COPIES PRINTS RCPRODUCIBLKS APERTURE CARD5

EACH OF

SPECIFICATIONS

Q NOTES OF CONFKRCNCE

Q FINAL

Q PRELIMINARY

Q No coMMENT

suaaE5TION5 AS NOTED

STATUS
g APPROVED

Q APPROVED AS REVISED AS OCFIHCD
[IH SPECIFICATION

Q UNAccCPTACLC

PLEASE NOTE
Q REVISION5 Q OMISSIONS

Q ADDITIONS Q CORRECTIONS

Q COMMENTS Q

SENT FOR YOUR

Q APP OVAL Q COMMENT

jQ USE gg INFORMATION

E FILES Q CONCURRCNCC

YOUR ATTENTION IS DIRECTED TO THE FOLLOWING:
RELEASED FOR: Q FABRICATION Q PURCHA5C OP NECESSARY MATCRIAL5

Q PLEASE REVISE AND SUBMIT PRINT5 RCPRODUCIBLCS MICROFILM APEITlURK CARDS.

Q PLEASE SUBMIT PRINTS RKPRODUCIBLE5 MIOROFILM APERTURE CARD5 OF QDOCUMCNTs QDRAWINas QsHoP DETAIL

Q PLEASE RETURN ONE COPY CACH OF THIS MATERIALBEARINa YOUR APPROVAI OR COMMCNT5.

Q PLKASC ACKNOWLCDDE RCCCIPT OP THIS MATERIAI BY SIONINa AND RKTURNIND THE CNCLOSCD COPY OF THIS FORM.

Q WC TRUST THAT THESC NOTKS ARC IN ACCORDANCC WITH YOUR UNDCRSTANDINa> IF NOT. PLCASC ADVI55 Us

SHOULD ANY RKVI5ION TO DOCUMENTS OR DRAWINO5 RETURNED HEREWITH INVOLVC A PRIcs INCRCASK. THE SUPPLIER MUST NOTIPY 5TONK 5

IPORTANT WEBSTER PURCHA5INa DEPARTMCNT WITHINTCN IIOI DAYS CVCN THOUOH A DCFINITE ESTIMATE CANNOT BK aIVKN AT THC TIME OTHERWISC. THC

PURCHA5ER WILLCONSIDCR THC RCVISION5 MADC WITHOUTCOST

ENGINEERING SERVICES SCOPE OF WORK NO. NMP2-P801H
DYNAMIC TESTING OF MOTOR OPERATORS
NINE MILE POINT NUCLEAR STATION —UNIT 2

Enclosed please find one (1) "Approved" copy of Addendum 2 to Engineering Services
Scope of Work (ESSOW) No. NMP2-P801H, "Dynamic Testing of Motor Operators", dated
January 19, 1982, for your use, files, and information.

,Very truly yours,

ORIGINAL
StG RED FOP~

~ ~

Pro) ect Engineer

PS:MK

Copies to: CDTerry (enc)
RANorman (enc)
TELempges (2-enc)

PStipcevich (enc)
KMWhite (enc)
Document Control Systems/Site (enc)
Document Control/CHOC
ADColeman
MKrautheim

'





Sf'ONE S WFSSTER ENGINEEIIING OOIIPOIIATION
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Copy tot
|IOTEO JAN1S too~ RES

SPMaano(encl)
WARumber

ger�

(encl)
CDTerzy(encl)
ERKlein(encl)
DLPracht (encl)

MADurka
SMFeldman
SClhow
CCZappQ.e
WPHeaaessy

. CECrocker
PStipcevich (enc1)
AWChan
RPiha

Job Ban G51(enc1)
$6 01H(jlac1)

WP'GRAN6522/XXX
NAMuni(enc1)

ABlum(enc1)
RABerry
LFFeado
JJPaachison
RJMcMorlaad
JMGviaa(encl)(Boston)
GHEast(Boston)
ARJoyce(Boston)
JJSorreatiao(Boston)

; JRHall(Boston)

S

Mr. C. D. Terry
'anager Prefect Engineering
Niagara Mohawk Poser Corporation
300 Erie Boulevard West
Syracuse, NY 13202

Dear Mr. Terryt

PURCHASE ORDER NO ~ NMP2 P801H
DYlQNIC TESTING OF N)TOR OPERATORS

. NINE MILE POINT NUCLEAR STATION UNIT 2

January 19, 1982

J,O, No 12177
9»-11,609

This letter summarises the results of the supplementary Phase I teats
of tvo Limitorque operators performed between November 9, 1981 ~ and
December 22, 1981 h detsQed test report vill be issued by National
Technical Systems during the last veek of January 1982.

Summa of Test Results

1, Limiter ue rator 8MB~25

Successfully completed the following teats vithout chatter
exceeding ? millisecondst

a, Vibration aging (paragraph 3 1*)

b. Random raultifrequency biaxial test (paragraph 3 2)
ttith ZPA > 12 g's

c, Single axis sine beat tests (paragraph 3.3) up to
6 g's

d Fragility tests (paragraph 3.4) up to 11 g's.

Fourteen g s Wth chatter less than 5 milliseconds

+All referenced paragraphs from ESSN No SMP2-P801H,
httachment 1





STONE 4 WEBSTER ENGINEER INO CORPORATION
January 19, 1982
9M2-11,609

2 ~

2. Limitor ue erator SMB-000-5

Successfully completed the folloving tests without chatter
exceeding 2 milliseconds:

a. Vibration aging

b

Co

Random multifrequency biaxial test vith ZPh > 6 g's

Single axis sine beat tests up to 6 g's

Note: ht 100 Hz, chatter exceeding 2 milliseconds
but below 5 milliseconds vas observed through-
out this test.

d. Pragility tests up to 14 g's

Notess (1) Chatter exceeding 2 milliseconds; but
belov 5 milliseconds vas observed through-
out this series of tests.

(2) ht 8 g's, between 15.9 Hz and 25 Hz,
torque switch chatter resulted in in-
complete strokes.'imitorque represen-
tative corrected this problem by adjust-
ing the contactor gap in accordance
vith httachment 5 of the specification.

Please note that the maximum attainable accelerations, due to test table
limitations during the sine beat tests, ranged from 8 g's at 5.0 Hz to
12-14 g's at 20 Hz. hlso, during the course of the test, the folloving
significant changes to the specification vere made:

1. ZPh of the RRS for Operator SMB-000-5 vas lowered from 10 g's
to 6g's in order to prevent possible damage to the operator.

2. The number of sine beats for the fragility tests at frequencies
10, 12.6, and 15.9 Hz vas reduced from 20 to 6. This change
is acceptable, consistent vith paragraph 3.3.1, and resulted
in a considerable time saving.





STONE d WEBSTER ENGINEERING CORPORATION
January 19, 1982
9M2-11,609

h copy of the specificatioa addendum, reflecting these and other minor
changes, is enclosed, For additional information, please contact
Mr~ No he Mani at Telephone No i (609) 482-3148.

Ve rul yours,

IGA55 FoR
C, C. Zappile
ProJect Engineer

Enclosure

KM!SRJ

xc. SFHanno(encl)
VhRumbe rge r (encl)
CDTerry(eacl)
ERKlein(encl)
DLPracht(encl)

JBDrab(Limitorque Corporation)(encl)
JJEnders(Limitorque Corporation)
SIshitsky(Velan Engineering Company)
JStrohm(Bechtel Pover Corporation) (encl)
RTJernlund(Sargent 4 Lundy)
JFEtsveiler(Long Island Lighting Company) (encl)
JMollick(Philadelphia Electric Company)(encl)
MRahman(Gulf States Utilities Company)(encl)
JSullivan(Washington Public Pover Supply System)
CRCrane(Commonwealth Edison Company)
DJFrederic(Cincinaati Gas 6 Electric Compaay)
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Stone Ec Webster Engineering Corporation
Cherry Hill Operations Center

Cherry Hill, New Jersey
I

NUCLEAR SAFETY RELATED

1.5
1.6
1.7
1.8
1.9
1.10

J. O..Zo. 12177
Spec. No. NMP2-P801H

Addendum 2
Specification for
ENGINEERING SERVICES SCOPE OF WORK
FOR
DYNAMIC TESTING OF MOTOR OPERATORS

Addendum 2
Page A2-1 of 5

January 19, 1982

1.13
1.14

l. 16l. 17

1.19
1.20
1.21

Nine Mile Point Nuclear Station''nit 2
Niagara Mohawk Power Corporation
Scriba, New York

1.23
1.24
1.25

Seller:
National Technical Services, Incorporated
9551 Canoga Avenue
Chatsworth, California

1.27
1.28
1.29
1.30

SIG
Preparer:
Specialis
Lead Engineer:
Enginee ing Assu -nce:
Project Engineer: CZ

APPROVAL

DATE

~w/d L

~z~x

1.32

1.34
1.35
1.36
1.37
1.38
1.39

This Addendum 2 includes changes to the Engineering Service
Scope of Work dated October 29, 1981, agreed to by the
Seller and the Engineers.

l. 42
1. 43l. 44

ch-12177-4309 01/18/82 105





Addendum 2
Page A2-2 of 5

Item Chan e to S ecification
PRO~:
Delete:
Reason:

5
Line 5.44
Specification change

1.55
1.56
1.57

~Pa e:
Add:

Reason:

. 2, Attachment 1, line 1.10/63- The number of accelerometers may
be reduced to 12 for the
fragility test.
Specification change

2 2
2.3
2.4
2.5
2.6

P acae:
Delete:

Reason:

3, Attachment 1, line 1.10/111- During stro):ing, the sine sweep
motion is to be replaced with a
"white noise" vibration input in
frequency range 5 to 200 H",
superimposed over a 60 Hz sine wave
input, with a maximum combined
accelerat'on of 0.75 g. At the end
of the operational period, the 'ne
sweep test. is to b. resumed.

.- Specification change

2.9
2.10
2.12

2. 13

2. 14

2.:6
Pacae:
De'te:
Reason:

4, Attachment 1, 1'ne 1.10/141
corresponc.ing-

Specification chang

2.19
2.20
".

~ 21

5 Paae:
De'ete:

Add:
Reason:

5 Attachment 1 1 ne 1 . 'r"=5
1.5 seconds or grea

as necessary-
sufficient-

Specification change

2.24
2 2o
2.26
2.27
2.2S

Paae:
Delete:

Add:
Reason:

7, Attachment 1, 1'ne 1.10/277
1.5 seconds or g"ea"e=

as necessary-
suffxcient-

Spec'ication change

2 31
2 ~ 2

2.34
2.35

ch-12177-4309 Gl/18/S2 105





Addendum 2
Page A2-3 of 5

Item Chan e to Specification

~Pa e: 8, Attachment 1, 1.10/293
through 1.10/295

Delete:

2.38
2.39
2.40

- Test Frequency No. of Beats Oscillations per Beat 2.42

10.0
12.6
15.9

20
20
20

15
15
15

2.44
2.45
2.46

Add:

- Test Frequency

2.48

No. of Beats Oscillations pe Beat 2.50

10.0
12. 6
15.9

6 15
6 15
6 15

2.52
2.53
2. 54

Reason:

Pacaes:
Delete:

Add:

Reason:

~Pa e:
Delete:

Specification change

9 and 10, Attachme:;t 1
Existing Ficures 1 and 2
of Attachment 1

'ttach.d Figures 1 (Pa.e A2-4 of ="~

and 2 (Page A2-5 o" 5)
Specification charge

Attachment 6

2.56

'3. 1
~ 2

3.3
3.4
3.5
3.6

3. 10
3. 11

- Operator Mounting Screw Torque
SNB-000-5: 5/16 inch screw

Add:
16. 5 ft-lbs

3. 13
3.14
3.15

- Operator Mounting Screw Torque
SNB-000-5: 5/16 inch screw 25 - t-lbs unlubricated «

Reason: Specification change

3.17
3.18
3.19

ch-12177-4309 01/18/82 105
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STONE & WEBSTER ENGINEERING CORPORATION
3 EXECUTIVE CAMPUS. P. O. BOX 5200

CHERRY HILL, N. J. 08034

VIA

National Technical Systems Inc.
26525 Golden Valley Road
Saugus, California 91350

DATK une
a. o. No. 12177

NMP2-P801H
LTR.Ho. T- 7, 622

DEAR SIRS:
THK FOLLOWINO ARK +ATTACHKDcP 5KNT 5KPARATKLY:

nc

Attn: Ms. Terry Hampton
Q oRAWINas

Q DOCUMIINTS

MICROFILM
COPIK5 PRINTS RKPROOUCISLKS APKRTURK CARDS

KACH Of

Q SPKCIFICATIONS

Q NOTK5 Of CONF tRKNCK

0 Fi~
Q PRKUMINARY

0 NO COMMKNT

SUCOtSTIONS A5 NOTKD

STATUS
Appbovao

0 APPROVKD AS Ravibao IA»«IHKD
lIH SPCCIFICATIOH0 UNACCKFTASLK

PLEASE NOTE
0 RavlSION5 Q DMISSIONS

Q ADDITIONS p CORRKCTION5

0 COMMKNTS Q

SENT FOR YOUR
0 APPRDVAL 0 CDMMKNT

U55 lE INFORMATION

EI FILas 0 coNcURRKNca

YOUR ATTENTION IS DIRECTED TO THE FOLLOWING:
RKLKASKD FOR: Q fAbRICATIONQ PURCHASK OF NKCK5$ARY MATtRIALS

P PLKASK RKVISK ANO SUSMIT PRINTS RKPRODUCISLKS MICROflLMAPtRTURK CARDS.

0 ~ASK SUSMIT PRINT5 RKPRODUClbLK5 MICROFILM APKRTURK CARD5 OP QDOCUMKNTS p DRAWINGS Q5HOP DKTAIL

Q PLKASK RKTURN ONK COPY KACH Of THIS MATKRIALSKARINO YOUR APPROVAI OR COMMKNTS.

Q PLKASK ACKNOWLSDGK RKCKIPT Of THI5 MATKRIALDY SIGNING AND RKTURNINC THK KNCLO5KD COPY Of THIS I ORM.

Kl Wa TRU5T THAT THK55 NOTKS ARK IN ACCORDANCK WITH YOUR UNDKRSTANDINGt IF NOT. PLKASK ADVI5K US

5HOULD ANY RKVISION TO DOCUMKNT5 OR DRAWINO5 RKTURNKD HKRKWITH INVDLVIIA PRICK INCRKA5a, THK SUPPLIKR MUST NOTIFY STONK 5.MPORTANT WtbSTKR PURCHASINO DKPARTMtNTWITHINTKN IIOI DAY5 KVKNTHOUGH A DKFINITK KSTIMATKCANNOT ba GIVKN AT THK TIMK.OTHKRWISK. THK
~URCHASKR WILLCONSIDKR THK RKVISIONS MADKWITHOUTCOST.

\

PURCHASE ORDER NO. NMP2-P801H
DYNAMIC TESTING OF MOTOR OPERATORS
NINE MILE POINT NUCLEAR STATION-UNIT 2
NIAGARA MOHAWK POWER CORPORATION

548-929 1

.O ia AL'i
SlGNED FOR

Test Report Rev. 2 s/2s/82

M. A. Durka
Lead Mechanics Engineer

PS:JM

Copies to: RWHammelmann (enc)
DLPracht (enc)
MJCarrington (enc)

GMS chierb erg/GLVolpe-3 245/5
KMWhite
Document Control Systems/Site (enc)
Document Control/CHOC
PStipcevich (enc)
JMartin

A025SG
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STONE 6 WEBSTER ENGINEERING CORPORATION

REV!EW OF SUPPLIER S TECHNICAL DOCUMENT
PAGE OF
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DOCUMENT TITLE
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DOC.I D. NO.

~ t8 -fan(
R EV. DATE
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ATE RECIEVED
DREW SUBMITTAL
sf RESUBMITTAL

SPEC. NO. / DATE REV ADDEN SPEC TITLE g~~~ /A'~ +7iAJ~
Z oH

hydro

j, o7eZrf Td<+

GOVERNING CODE(S) E DATE(S) SPECIAL REQUIREMENTS DWG REFERENCE(S)
SEW
SUPPLI ER

SPECIALIST PROJECT

c~)gg are/C
COMMENTS:

J.O. NO.

/Z/'7'7
RESPONSIBLE ENG LOCATION EXT. DATE.

g sr/'<3 Ebs z/GFsz

ri+0/ r- 7

A e u

Engineerinp .Cor poraiion

Appnov'0 As DEftttED
ln THE SPEC:FICAI IOUS

LjUiVACCEPIABI.E

APPi?OVEO AS REVlSED
ran DEFINED ftl THE SPEC,

Q REVIE'iiED

j.o. tlo. Zl
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ESUBMITTAL REMI RED

C) YES E NO

DATE
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REVIEWER
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Nattonat
Technical
Systema

Report 548-9291, Rev. 2

REVISION SUMMARY

Revi si on Date

5-24-82

5-24-828

5-24-82

5-24-82

Pa e s Affected

12

D-l

D-la

F-1 - F»29

Para ra h s Affected

Paragraph 5.2.3 - Change
Test Numbers 1 through 9;
Under "Test Duration"
column change "27" to "35";
Under "Observations"
column add: "Report of
Test 1", change "Repeat
of Test ln to "Repeat of
Test 2", change "Repeat of
Test 5 ..." to "Repeat of
Test 6 ..."
Add Natural Frequencies
Chart
Renumber page

Appendix F - Correct typo-
"...9 002 sec" to
"...9.002 sec"

5-24-82

J'-24-82

-G-1 - G-36 Appendix G - Correct typo-
"...9 002 sec" to
"...9.002 sec"

Paragraph 3.2 - Add "...
response..."; 3.2A - Change
"6 g's" to "6 g"; 3.2B-
Change "12 g's" to "12 g"

Thes Revjsions Reviewed and Approved By:~a~
PUBLICAT ONS MANAGE), Theresa Hampton

Date: 6 '2A !rZ-

PROJECT MANAGER, David P. Bame

W/J
EQUALITY ASSU ANCE. MANAGER, .Robert . Ely

Date:

Date:

Stone tr Vlebster
Engineering Corporation
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i a~tEPTAStE
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e liiED IH THD Si'EC

R E. v IE ee t0

J.o. trD. Z. 77
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DATE ~6 S'+
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2.0 REFERENCES

2.1

2.2

National Technical Systems Test Procedure Number 548-9291, Revis-
sion A, dated October 29, 1981.

Stone 5 Webster Engineering Corporation's Engineering Services
Scope of Work for Dynamic Testing of Motor Operator s, ESSOW

Number NMP2-P801H and Addenda 1 and 2.

3.0 SUMMARY

3.1 VIBRATION AGING TEST

Limitorque motor operators, types SMB-000-5 and SMB-0-25, were
subjected to 90 minutes of vibration aging in each axis in
accordance with IEEE-392-1980 and maintained performance con-
sistant with pretest baseline measurements.

No chatter exceeding two milliseconds was recorded on the limit
switch contacts.

3.2 RANDOM MULTIFREQUENCY BIAXIAL TEST

Operators, types SMB-000-5 and SMB-0-25, were subjected to a ,
minimum of '05 seconds of random biaxial multifrequency input
motion with a frequency content of 1 Hz to 100 Hz. These tests
were performed in accordance with the requirements of Reference
2.2, for the 105 seconds, in two test orientations at the levels
listed below. Typical response plots are shown in Figures 1, 2,
and 3.

A. Operator SMB-000-5 - minimum ZPA of 6 9

B. Operator SMB-0-25 - minimum ZPA of 12 g

The performance of each operator was consistant with its pretest
baseline values . No chatter exceeding two milliseconds was re-
corded on the limit switch contacts.

«2

5 36g
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6.2.2.1 At approximately 27 seconds after the start of the test, the
operator was observed to have come loose. The test was stopped
immediately. Examination of the operator revealed that the
operator mounting screws had come loose and that there was a
considerable amount of 'localized deformation of the aluminum
mounting plate under the bolt heads.

6.2.3

The Customer's representative determined that a combination of
the small bearing area under the socket head mounting bolts and
the 1'ow bearing capacity of the aluminum mounting plate had
resulted in excessive deformation of the mounting plate under
the bolt head, which in turn caused loosening of the bolts . In
oearing area under 'the socket head mounting bolts and the low
bearing capacity of the aluminum mounting plate had resulted in
excessive deformation of the mounting plate under the bolt head,
which in turn caused loosening of the bolts. In order to prop-
erly distribute the bot loads, 3/16 inch thick steel washers
were placed under the bolts and the test was continued.

0 erator SMB-000-5

l'est
Number

Ot rection
of Loadtn

Figure
A endtx E

est
Ouration

seconds

pal at ng
Voltage

X of nomtnal
pen Co

Close
ose

to 0 en

tro e arne sec.
Chatter

> 2'illiseconds Osbervattons

X6Z

X 6Z 162 35 10 10

Hounttng
Bolts Broke
See 6.2 '.1
Report of
Test 1

X6Z 344 35 100 io 10 No

X 6Z 5 4.6 35 110 10 10 No

X6Z 768 35 ln 10 No
Repeat of
Test 2

X6Y 9610 35 10 10
ZPA Lower
Chan
required

11612 35 100 10 10

X6Y 13 4 14 35 110 10 10 No

X 4 Y 15 4 16 35 . Bn 10 10 No
Repeat of
Test 6 wtCh
Nigher ZPA

-12-
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X-Y Transmissibility Plots
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NATURAL FREOUENCIES

OPERATOR SMB-0-25

Frequency

64 Hz

130 Hz

140 Hz

150 Hz

165 Hz

Gross Structure/Component

Motor

Gross Structure

Gross Structure

Limit Switch

Limit Switch

OPERATOR SMB-000-5

F reque ncy

90 Hz - 100 Hz

125 Hz - 145 Hz

180 - 200 Hz

Gross Structure/Component

Gross Structure

Gross Structure

Gross Structure

D-1
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APPENDIX F

Seismic Sine Beat Test Data Sheets
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SINE BEAT
Nationa1 Technica1 Systems - Chatsworth

3.3.1 "X" Axis Vertical SMB-0-25 12/4/1 P.M.

Fl eqe
Hz

No. of
Beats

Level
(g)

C osed-
0 en

pen-
Cl osed

Time - Sec. Control
Signal

Filter - Hz

No. of
Setup
Beats

Chatter
Indicated
9.002 sec Remarks

5..0

6.3

7.9

10.0

6.0

6.0

6.0

6.0

5.1

5.1

55

55

55

,6

.9

6.0

6.0

National Techanical S stems - Los An eles

5.32

5.25

No

No

'12/13/1 P.M.

1408

1412

20.0

25.0

30.0

35.0

6.0

6.0

6.0

6.0

5.32

5.25

5.4

5. 25

Pretest
5.18 I 5.32

3

No

No

No

1415

1420

1422

1425
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SINE BEAT

National Technical Systems - Chatsworth

3.3.1 "Y" Axis Horizontal SMB-0»25 12/4/1 P.H.

Freq.
Hz

No. of
Beats

Level
(g)

Cl osed-
0 en

Open-
Cl osed

Time - Sec. Control
Signal

Filter - Hz

No. of
Setup
Beats

Chatter
Indicated
9;002 sec Remarks

5.0

6.3

7.9

10.0

6.0

6.0

6.0

6.0

4.1

(Stroke
not run)

5.5

5.1

100

100

50

55

No

No

No

.6 6.0

National Techanical S stems - Los An eles

5. 35 No

12/12/1 P.N.

1536

15.9

20.0

25.0

30.0

35.0 3
first try

I

second try

6.0

6.0

6.0

6.0

6.0

5.35

5.31

5.48

5.43

5.42

No

No

No

No

No

1540 Note (1)

1550

1552

1554

1556

Los Angeles Pretest
5.27 I 5 '7 I

F-2
536
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SINE BEAT

National Technical Systems - Chatsworth

3.3.1 "Z" Axis Horizontal SMB-0-25 12/4/1 P.M.

Freq e

Hz
No of
Beats

Level
(g)

C osed-
0 en

Open-
Closed

Time - Sec. Control
Si gnal

Filter - Hz

No. of
Setup
Beats

Chatter
Indicated
8.002 sec Remarks

5.0

6.3

7.9

10.0

6.0

6.0

6.0

6.0

5.0

5.0

5.0

5.1

55

55

55

No

No

No

No

,6

15.9

20.0 6

6.0

6.0

6.0

National Techanical S stems - Los An eles

5. 38

5.55

5. 26

No

12/12/1 P.M.

2029

2032

2053

25.0

30 0

35.0

6.0

6.0

6.0

5.
23'.36

5.34

No

No

No

2055

2057

2058





Freq.
Hz

10.0

12. 5

15.9

20.0

25.0

30.0

40.0

45.0

50.0

55.0

$ 50.o

70.0

85.0

100.0

Report 548-9291, Rev. 2
Nettcnet
Techntcel
Syeteme

SINE BEAT

National Technical Systems - Los Angeles

12/13/1 P.M.SMB-0-253.3.2 "X" Axis Vertical
Remarks

3.3.2. 3.3.3
3.3.4 run
concurrently
b fre uenc

Control
Signal

Filter - Hz

Chatter
Indicated
9.002 sec

No. of
Setup
Beats

Time - Sec.
Level

(g)
No. of
Beats

pen-
Closed

ose-
0 en

14364.6 5.3710

1444No4.6 5. 3110

1458No5.374.610

1509No4.6 5.2210

15144.6 5.42 No10

15204.6 5. 28 No10

5.324.6 152810 No

1534
- 4.610 5. 29 No

4.620 5.38 1538No

20 4.6 5. 29 1542No

20 4.6 5.32 1546No

4.620 5. 17 1551No

4.610 5.28 1555No

4.6 5.2010 1558

10 4.6 5.28 No 1600

F-4
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SINE BEAT

National Technical Systems - Los Angeles

3.3.2 "Y" Axis Horizontal SMB-0-25 12/12/1 P.M.

Hz
No. of
Beats

Level
(g)

ose-
0 en

pen-
Closed

Time - Sec. Control
Signal

Filter - Hz

No. of
Setup
Beats

Chatter
Indicated
9.002 sec Remarks

10.0

12.6

15.9

20.0

25.0

30.0

0

.0

$
66.0

50.0

I 66.<

. 60.0

70.0

$
66.0

100.0

10

10

10

10
'0

10

10

10

20

20

20

20

13

10

10

4.6

4.6

4.6

4.6

4.6

4.6

4.6

4.6

4.6

4.6

4.6

4.6

4.6

4.6

4.6

5.41

5.38

5.38

5.31

5.31

5.31

5.29

5.28

5.37

5.25

5.39

5.44

5.42

5.42

5.47

5.41

5.40

5.37

5.33

No

No

No

No

No

No

No

No

No

No

No

No

1605

1611

1613

1615

1617

1619

1622

1624

1626

1627

1629

1631

1633

1635

1636

F-5
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SINE BEAT

National Technical Systems - Los Angeles

3.3.2 aZe Axis Horizontal SMB-0-25 12/12/1 P.M.

Freq.
Hz

10.0

No. of
Beats

10

Level
(g)

4.6

ose-
0 en

5.27

pen-
Closed

Time - Sec. Control
Signal

Filter - Hz

No. of
Setup
Beats

Chatter
Indicated
9.002 sec

No

Remarks
3.3 2. 3.3.3
3.3.4 run
concurrentl

2119

12.6

15.9

20.0

25.0

30.0

.0

0.0

I ~o.o

50.0

55.0

I oo.o

70.0

85.0

100.0

10

10

10

10

10

10

10

20

20

20

20

10

10

10

4.6

4.6

4.6

4.6

4.6

4.6

4.6

4.6

4.6

4.6

4.6

4.6

4.6

4.6

5. 27

5.17

5.20

5.33

5.24

5.16

5.18

5.45

5.33

5.4

5.31

5. 28

5.31

5.41

2

No

No

No

No

No

No

No

No

No

No

No

No

2128

2136

2145

2152

2208

2214

2219

2225

0937

0943

0947

0952

0956

1001

F-6
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SINE BEAT

National Technical Systems - Los Angeles

3.3.3 "X" Axis Vertical SMB-0-25 12/13/1 P.M.

Freq.
Hz

10.0

12.6

15.9

20.0

No. of
Beats

40

40

40

Level
(g)

3.5

3.5

3.5

3.5

ose-
0 en

5. 27

5. 20

5.26

5.23

pen-
Closed

5. 29

5.34

5.33

5.42

Time - Sec. Control
Signal

Filter - Hz

No. of
Setup
Beats

No

No

No

No

1436

1444

1458

1509

Remarks
Chatter Run concur-
Indicated rently by freq.
9;002 sec with 3.3.2

25.0 3.5 5. 19 5.37 No 1515

30.0 40 3.5 5.15 5.41'521
0

40.0

45.0

50.0

55.0

$ 60.0

70.0

85.0

100. 0

40

40

40

40

40

40'.5

3.5

3.5

3.5

3.5

3.5

3.5

3. 5-

3.5

5. 26

5. 25

5.19

5.16

5. 25

5. 35

5. 16

5. 21

5.42

5. 37

5.40

5.34

5.32

5.43

5.29

No

No

No

No

No

No

No

No

1528

1534

1538.

1543

1547

1551

1555

1558

1600
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SINE BEAT

National Technical Systems - Los Angeles

3.3.3 "Y" Axis Horizontal) SMB-0-25 12/12/1 P.M.

Freq.
Hz

No. of
Beats

Level
(g)

Cl osed-
0 en

Open-
Closed

Time - Sec. Control
Signal

Filter - Hz

No. of
Setup
Beats

Chatter
Indicated
8.002 sec Remarks

10-0

12.6

15.9

20.0

25.0

30.0

0

.0

45.0

50.0

55.0

60.0

70.0

85.0

100.0

40

40

40

40

40

40

40

40

40

40

40

40

3.5

3.5

3.5

3.5

3.5

3.5

3.5

3.5

3.5

3.5

3.5

3.5

3.5

3.5

.3.5

5.33

5.4

5.34

5.27

5. 24

5. 36

5.35

5.31

5.44

5.22

5.22

5. 18

5.28

5.18

5 55

5.5

5.43

5.41

5. 51

5.36

5. 39

5.43

5.49

5.33

5.42

5. 35

5. 22

2

No

No

No

No

No

No

No

No

No

No

No

No

No

1649

1838

1845

1851

1858

1904

1910

1915

1919

1936

1941

1946

1950

1952

1954

F-8
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SINE BEAT

National Technical Systems - Los Angeles

3.3.3 "Z" Axis (Horizontal . SMB-0-25 12/12/1 P.H.

Freq.
Hz

No. of
Beats

Level
(g)

C osed;
0 en

Open-
Cl osed

Time - Sec. Control
Signal

Filter - Hz

No. of
Setup
Beats

Chatter
Indicated
9.002 sec

Remarks
(Run concur-
rently with
3.3.2

10.0

Im
12.6

15.9

II 20.0

25.0

30.0

['0.0

46.0

50.0

55.0

g 6o.o

70.0

85.0

100. 0

40

40

40

40

40

40

40

40

40

40

3.5

3.5

3.5

3.5

3.5

3.5

3.5

3.5

3.5

3.5

3.5

3.5

3.5

3.5

3.5

5. 29

5.26

5.3

"5.24

5.23

5.31

5.22

5.16

; 5.19

5.18

5.20

5.22

5. 24

5. 29

5.39

5.44

5. 36

5. 22

5.29

5. 30

5. 31

5. 34

5.37

5.37

5. 32

5.34

5.27

No

No

No

No

No

No

No

No

No

No

2120

2129

2137

2146

2153

2209

2215

2219

2226

0938

0944

0948

0953

0956

1001

F-9
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SINE BEAT

National Technical Systems - Los Angeles

3.3.4 "X" Axis Vertical SHB-0-25 Extra 12/13/1 P.M.

Hz
No. of
Beats

Level
(g)

Cl osed-
0 en

Open-
Cl osed

Time - Sec. Control
Signal

Filter - Hz

No. of
Setup
Beats

Chatter
Indicated
9.002 sec

Remarks
(Run concur-
rently with
3.3.3

10.0

$ 22.0

15. 9

I 20.0

25.0

30.0

ILL.0

40.0

I eo.o

50.0

56.0

$ 00.0

70.0

I 00.0

103

104

106

103

101

100

103

102

102

100

101

100

20

20

2.0

2.0

2.0

2.0

2.0

2.0

2.0

2.0

2.0

2.0

2.0

2.0

2.0

2.0

5.21

5.25

5.20

5.22

5.32

5.14

5.21
(Post Vib.

5.16

5.17

5. 16

5.16

5.17

5.31

5.29

5.38

5.44

5.30

5. 29

5.38

5.35

5.40

5. 32

5.36

5.28

5. 31

No

No

No

No

No

No

No

No

No

No

No

No

No

1438
1443
1446
1450
1500
1504
1510
1513
1516
1518
1521
1524
1530
1532
1535
1537
1539
1541
1544
1545
1548
1550
1552
1554
1556
1557,
1559

100-0 20 2.0 5.29

Post Test~.29

No 1601

F-10
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3.3.4 "Y" Axis Horizontal SMB-0-25

Time - Sec. Control
Si gnal

Filter - Hz

No. of
Setup
Beats

Freqo
Hz

10.0

12. 6

No. of
Beats

Level
(g)

osed-
0 en

pen-
Cl osed

103 5.392.0 5.31

5.39101 2.0 5. 32

15.9 102 5.375.282.0

5.435.362.020.0 101

5.38 5. 3625.0 101 2.0

5.322.00.0 100

5.365.442.010045.0

I 5o.o 5.275.322.0101

5.342.0 5.2145.0 101

5. 335. 272.050.0 100

5.355. 282.055.0 101

5. 325.212.060.0 100

5.382.070.0

.0

0.0

20

ZO ~ 2.0 - - 5.36

2.0 5.39
Post T st

20
e

5.29 22.3
F-11

12/12/1 P.M.
Remar s

(Done concur-
rently with
3.3.3 by
fre uenc

Chatter
Indicated

.00

1650

1840
1843

1846
.1849

No

No 1853
1856

1859
1901

No

1906
1908

No

1911
1914

No

1916
1918

No

1920
1923

No

1937
1939,

No

1942
1944

No

1947
1949

No

1950
1951

No

1953~ No

No 1954
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SINE BEAT

National Technical Systems - Los Angeles

3.3.4 "1" Axis Horizontal SMB-0-25 Extra

Chatter
Indicated
9.002 sec

Control
Signal

Filter - Hz

Time - Sec. No. of
Setup
Beats

Fl eqo No. of
Beats

Level
)

C osed-
0 en

Open-
Closed

10.0

12.6

'15.9

104 5.22 5.42.0 No

102 2.0 5.28 5.34 No

102 5.23 ~ 5.32.0 3" No

20.0 104 5.172.0 5. 31 No

25.0 105 5.192.0 5.44 No

.0 105 2.0 5.25 5.4

35.0

5 zo.o

Im
so.o

104 5.332.0 5.34 No

104 5.17 5. 382.0

102 5.172.0 5. 34 No

( oo.o 106 2.0 5.22 5.32 No

55.0 104 5. 302.0 5.32 No

60.0 100 5. 192.0 5. 34 No

(
70.0

0

20 5. 192.0 No

20 2.0 5.34 No

io 20 5.312.0 No

Post Test
~.35

F-12

P.M.12/12/1

Remarks
(Run concur-
rently with
3.3.3

2121
2125

2131
2134

2138
2142

2148
2151

2154
2159

2210
2212

2215
2217

2220
2222

2227
2229

T27T371
0939 A.M.
0941

0945
0946

0949
0950

0953

0957

1002
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SINE BEAT

National Technical Systems - Chatsworth

3.3.1 "X" Axis Vertical SMB-000-5 12/5/1

No. of
Beats

Level
(g)

ose-
0 en

pen-
Closed

Time - Sec. Control
Signal

Filter - Hz

No. of
Setup
Beats

Chatter
Indicated
8.002 sec Remarks

5.3

7.9

10.0

~ 6

6.0

6.0

6.0

6.0

11.8

12. 5

12. 2

55

No

No

No

No

National Techanical S stems - Los An eles 12/10/1 A M

.5

Im 15.9

20.0

25.0

30.0

35.0

6

'

6.0

6.0

6.0

6.0

6.0

11.92

11. 91

11. 88

11.90

11.93

Yes (See Note
(on piggy l) high g

back units) input-30 g

No

No

No

No

No

1

Note l: Modified limit switch - chatter
Operator limit switch - no chatter

F-13
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SINE BEAT

National Technical Systems - Chatsworth

3.3.1 "Yn Axis Horizontal SMB-000-5 12/5/1

Freq.
Hz

No. of
Beats

Level
(g)

Closed-
0 en

Open-
Closed

Time - Sec. Control
Signal

Filter - Hz

No. of
Setup
Beats

Chatter
Indicated
9.002 sec Remarks

5.0

6.3

7.9

10.0

6.0

6.0

6.0

6.0

11.0

11.4

12. 7

12.1

No

No

No

No

National Techanical S stems - Los An eles 12/9/1 A.M.

15. 9

20.0

25.0

30.0

35.0

6

6.0

6.0

6.0

6.0

6.0

6.0

11. 92

11.86

11.87

11.84

11.90

11.93

No

No

- No

No

Rattle in
motor - does
not effect
operation

F-14
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SINE BEAT

National Technical Systems - Chatsworth

3.3.1 "Z" Axis Horizontal SMB-000-5 12/5/1

Freq. No. of
Beats

Level
(g)

osed-
0 en

pen-
Cl osed

Time - Sec. Control
Signal

Filter - Hz

No. of
Setup
Beats

Chatter
Indicated
8.002 sec Remarks

5.0

6.3

7.9

10.0

6.0

6.0

6.0

6.0

12.0

11. 0

12.0

11.0

No

No

No

No

National Techanical S stems - Los An eles 12/9/1 A.M.

,6

15.9

20.0

25.0

30.0

35. 0

6 ~

6.0

6.0

6.0

6.0

6.0

6.0

(Time not
obt ai ned )

11.88

11.95

11. 75

11.96

11.87

50

60

12

17

12

No

No

No

No

No

F-15
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SINE BEAT

National Technical Systems - Los Angeles

3.3.2 "X" Axis Yertical SMB-000-5 12/10/1 A.M.

Freq.
Xz

No. of
Beats

Level
(g)

C osed-
0 en

Open-
Cl osed

Time - Sec. Control
Signal

Filter - Hz

No. of
Setup
Beats

Chatter
Indicated
9.002 sec Remarks

10.0

12.6

15. 9

20.0

25.0

.0

.0

$ 4o.o

45.0

50.0

55.0

0

10

10

10

10

10

10

10

10

20 ~

9
2nd Tryll
1st Try

20

20.

10

4.6

4.6

4.6

4.6

4.6

4.6

4.6

4.6

4.6

4.6

4.6

4.6

4.6

11.87

11.83

. 11.85

11.87

11.84

11.83

11.93

11.84

11.82

8.7

11.81

11. 90

11.88

11.88

11.87

11.89

11.82

11.88

11.86

9.1

4.34

8.6

8.6

8. 8-

12

10

12

3

No

No

No

No

'o
No

No

No

No

No

No

No

f3 Accel. lost;
wire connec-
tion fixed

Accels. 11, 12,
13, 14, 15, 19
showed in-
creased re-
sponse

Rotors checked
for setting *-
changed stroke
time - First
time - going
from closed to
open - actuator
did not com-
plete stroke-
All accels put
on 30 g range
before run
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SINE BEAT

National Technical Systems - Los Angeles (Continued)

3.3.2 "X" Axis Vertical SMB-000-5 12/10/1 A.M..

Freq.
Hz

85.0

No. of
Beats

10

Level
(g)

4.6

Closed-
0 en

Open-
Closed

8.7

Time - Sec. Control
Signal

Filter - Hz

No. of
Setup
Beats

Chatter
Indicated
8.002 sec

No

Remarks

100.0 10 4.6 - '.9 3 No

* Note: Operator did not complete stroke. Improper contact in limit switch was
thought to be the cause at first. Limit switch was slightl'y adjusted,
resulting in shorter stroke time. Operator again did not complete stroke.
A short circuit in the control circuit was the cause.

F-17
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SINE BEAT

National Technical Systems - Los Angeles

3.3.2 "Y" Axis Horizontal SMB-000-5 12/10/1 A.M-

IF,.
Hz

No. of
Beats

Level
(g)

ose-
0 en

pen-
Closed

Time - Sec. Control
Signal

Filter - Hz

No. of
Setup
Beats

Chatter
Indicated
8.002 sec Remarks

10.0

12.6

15.9

I zo.o

25.0

I-o
35.0

I so.o

45.0

~ 50.0

I 00.0

60.0

I To.o

85.0

100.0

100.0

10

10

10

10

10

10

10

10

20

20

20

20

10

10

10

10

4.6

4.6

4.6

4.6

4.6

4.6

4.6

4.6

4.6

4.6

4.6

4.6

4.6

4.6

4.6

4.6

8.65

Timing
not
obtained
>6.1

8.7

8.6

8.8

8.67

8.69

8.75

8.84

8. 78

8.75

8.9

8.75

8.65

8. 75

6+1 No.

No

No

No

No

No

No

No

No

No

No

Yes

Yes

2150

2154

2159

2205
See Note (1)

2209

2210

2213

2215

2218

2220

2222

2236

2238

2239

2241 (1)

Rerun for (2)
contact
chatter moni-
tor 2245

..(

r
) Chatter - > 2 msec

2) No chatter above 3 msec
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SINE BEAT

National Technical Systems - Los Angeles

3.3.2 "Ze Axis Horizontal SMB-000-5 12/11/1 P.M.

Freq.
Hz

No. of
Beats

Level
(g)

ose-
0
en'en-

Closed

Time - Sec. Control
Signal

Filter - Hz

No. of
Setup
Beats

Chatter
Indicated
9.002 sec Remarks

10.0

12.6

15.9

20.0

25.0

$ '0.0
,0

.0

45.0

50.0

55.0

60.0

70.0

85.0
'00.0

10

10

10

10

10

10

10

10

20

20

20

20

10

.10

10

4.6

4.6

4.6

4.6

4.6

4.6

4.6 .

4.6

4.6

4.6

4.6

4.6

4.6

4.6

4.6

8. 69

8.69

8.75

8.7

8. 71

8.6

8.59

8.59

8.82

8.90

8.74

8. 82

8.86

8. 82

8.8

3

No

No

No

No

No

No

No

No

No

No

No

.No

No

.1315

1318

1321

1324

1326

1328

1329

1331

1333

1337

1339

1341

1343

1344

1346

F-19
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SINE BEAT

National Technical Systems - Los Angeles

3.3.3 "X" Axis Vertical SMB-000-5 12/10/1 P.M.

10.0

12.6

15.9

20.0

25.0

,0

No. of
Beats

40

40

40

40

40

40

Level
(g)

3.5

3.5

3.5

3.5

3.5

3.5

Time - Sec.
Cl osed-

0 en
Open-
Cl osed

8.7

8.6

8.6

8.6

8. 55

8. 85

8.84

8.8

8.8

8.8

not timed 8.85

Control
Signal

Filter - Hz

No. of
Setup
Beats

18

12

.7

Chatter
Indicated
9.002 sec

No

No

No

No

No

Remarks

(1520 Hours)
Stroke started
at beat'8

1526 Hours

1532 Hours

1540 Hours

1541 Hours

1546

.0

40.0

45.0

50.0

55.0

60.0

70.0

85.0

100.0

fL-

40

40

40

40

40

40

3.5

3.5

3.5

3.5

3.5

3.5

3.5

3.5

3.5

8.6

8.65

8.6

8. 55

8.65

8.65

8.62

8.8

8.75

8.85

8.8

8.8

8. 76

Not
Stroked

8. 72

10

No

No

No

No

No

No

No

No

No

1549

1552

1555

1614

1617
Taped engage
lever to hand
wheel

1621

1626

1628

1629

F-20
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SINE BEAT

National Technical Systems - Los Angeles

3.3.3 nYn Axis Horizontal SMB-000-5 12/10/1 P.M.

Hz
No. of
Beats

Level
)

Cl osed-
0 en

Open-
Closed

Time - Sec. Control
Signal

Filter - Hz

No. of
Setup
Beats

Chatter
Indicated
9.002 sec Remarks

$ io.o

12. 6

15.9

$ zo.o

I
35.0

40.0

< ~o.o

III oo.o

I oo.o

I oo.o

40

40

40

40

40

40

40

40

40

40

40

40

3.5

3.5

3.5

3.5

3.5

3.5

3.5

3.5

3.5

3.5

3.5

3.5

3.5

8.6

8. 94

Lost time
8.6 Post
Yib.

8. 69

8.6

8.62

8.7

8.64

8. 63

8. 61

8.62

8.60

8.77

8. 82

7.9

8. 84

8.82

8.84

8.85

8. 83

8.83

8. 76

8.75

8.82

8.81

8+1

4-

No

No

No

No

No

No

No

No

No

No

No

No

Start 2256
Stop 2259

Start 2300
Stop 2302

Start 2304 See
Stop 2306 Note

(1)

Stop 2312

Start 2315
Stop 2316

Start 2318
Stop 2319

Start 2335
Stop 2336

Start 2348
Stop 2349

Start 2350
Stop 2351

Start 2352
Stop 2354

Start 2355
Stop 2356

Change o'graph
paper
Start 2400
Stop 2402

Stop 2405

F 21

5s6





National
Techn(eel
Systena

Report 548-9291, Rev. 2

SINE BEAT (Continued)

National Technical Systems - Los Angeles

3.3.3 "Y" Axis Horizontal SMB-000-5 12/10/1 P.M..

3F,.
Hz

$ ss.o

100.0

No. of
Beats

Level
(g)

3.5

3.5

ose-
0 en

8.64

pen-
Closed

8.78
Pre Yib.
not run
duri ng
Vib.

Time - Sec. Control
Signal

Filter - Hz

No. of
Setup
Beats

Chatter
Indicated
8.002 sec

No

Yes

Remarks

Start 2407
Stop 2408

Start 2410
Stop 2411
See Note (2)

Notes: (1) Chatter ) 2 msec
(2) No chatter above 3 msec

l

F-22
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National Technical Systems - Los Angeles

Re ort 548-9291, Rev. 2

3.3.3 "Z" Axis Horizontal SMB-000-5 12/11/1 P.M.

Freq. No. of
Beats

Level
(g)

Cl osed-
0 en

Open-
Closed

Time - Sec. Control No. of
Signal Setup

Filter - Hz Beats

Chatter
Indicated
9.002 sec Remarks

10.0

12. 6

15.9

0

25.0

30.0

35.0

!

NI

40.0

45.0

50.0

55.0

60.0

(

0

0
l.

100.0

,40
1

40

40

40

40

40

40

40

40

40

40

40

3.5

3.5

3.5

3.5

3.5

3.5

3.5

3.5

3.5

3.5

3.5

3.5

3.5

3.5

3.5

8. 61

8.57

8.57

8. 66

8.6

8. 61

8.5

8.5

8.59

8.57

8.56

8.59

8.55

8. 95

8.9

8.79-'.

91

8.9

8. 78

8. 75

8.82

8. 84

8.82

8. 75

8.8

8.8

8.86
F-23

4
1st try

+3
2nd try

No

No

No

No

No

No

No

No

No

No.

No

1348
Accel g3. bad
charge amp out-
detected

Start 1426
Stop 1429
Acce 01 bad

Start 1441
Stop 1443
See Note (1)

1500

1504

1511

Start 1512
Stop 1513

Start 1514
Stop 1515

Start 1516
Stop 1517

Start 1523
Stop 1524

Start 1525
Stop 1526

Start 1527
Stop 1528

1530

1531

1543
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3.3.4 "X" Axis Vertical SMB-000-5 12/10/1 P.M-

Hz

10.0

12.6

15.9

No. of
Beats

103

102

101

Level
(g)

2.0

2.0

2.0

C osed-
0 en

8. 62

Open-
Closed

8. 85

8.6 8.8

8.7 8.9

Time - Sec. Control
Signal

Filter - Hz

No. of
Setup
Beats

Chatter
Indicated
9.002 sec

No

No

No

Remarks

Start 1639
Stop 1644.

Start 1646
Stop 1651

Start 1655
Stop 1659
Put use on
slower paper
speed

I'00 2.0 8.6 8.9 No Start 1702
Stop 1706

101

35.0 101

~ 40.0

I 40.0

I 00.0

I 00.0

I
00.0

104

101

101

102

100

30.0 101

2.0 8.7

2.0 8. 75

2.0 8. 55

2.0 8.6

2.0 8. 65

2.0 8.7

2.0 8.8

2.0
,

8.75

8.85

8.8

8,9

8.8

8. 85

8.9

8.9

8.85

No

No

No

No

No

No

No

Start 1709
Stop 1712

Start 1714
Stop 1718

Start 1719
Stop 1722

Start 1724
Stop 1727

Start 1729
Stop 1731

Start 1732
Stop 1735

Start 1742
Stop 1744

Start
1745'top

1747
(Change tapes)

F-24
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SINE BEAT

National Technical Systems - Los Angeles (Continued)

3.3.4 "X" Axis Vertical 'SMB-000-5 12/10/1 P.M.

Hz
No. of
Beats

Level
(g)

ose-
0 en

pen-
Closed

Time - Sec. Control
Signal

Filter t- Hz

No. of
Setup
Beats

Chatter
Indicated
9.002 sec Remarks

I 7o.o

I 8S.O

100.0

21

23 "

22

2.0

2.0

2.0

8.7

8. 77

8. 85

No

No

No

Start 1816
Stop 1817

Start 1818
Stop 1819

Start 1820
Stop 1821

F-25
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SINE BEAT

National Technical Systems - Los Angeles

3.3.4 "Y" Axis Horizontal SMB-000-5 12/11/1
P.M.'z

No. of
Beats

Level
(g)

Cl osed-
0 en

Open-
Closed

Time - Sec. Control
Signal

Filter - Hz

No. of
Setup
Beats

.Chatter
Indicated
9.002 sec Remarks

10.0

12.6

15.9

20.0

100

100

100

103

2.0

2.0

2.0

2.0

8.72

8 64

8.8.

8.69

8.81

8. 69
k

8. 77

8.73

(Post)
5+2

No

No

No

No

Start 1007
Stop 1012

Start 1056
Stop 1100

Start 1103
Stop 1107

Start 1109
Stop 1113

0 102 2.0 8.85 Not
Stroked
Ouring
Test

No Stroked post
test closed-
no time

30.0

35.0

40.0

50.0

55.0

60. 0

102

100

101

101

100

101

100

2.0

2.0

2.0

. 2.0

2.0

2.0

2.0

8.80

8.47

8. 68

8.34

8.68

8.6

8. 59

8.77

8.63

8. 64

8.67

8.64

8.88

8. 86

No

No

No

No

No

No

No

Start
Stop 1123

Start 1125
Stop 1128

Start 1129
Stop 1132

Start 1138
Stop 1142

Start 1143
Stop 1145

Start 1146
Stop 1149

Start 1150
Stop

F-26
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SINE BEAT

National Technical Systems - Los Angeles (Continued)

3.3.4 nYn Axis Horizontal SMB-000-5 12/11/1 P.M..

No. of
Beats

Level
(g)

Closed-
0'en

Open-
Closed

Time - Sec. Control
Signal

Filter - Hz

No. of
Setup
Beats

Chatter
Indicated,
9.002 sec Remarks

7o.o

85. 0

100.0

20

20

20

2.0

2.0

2.0

8.62

8. 78

No

No

No

Start 1154
Stop 1154:30

Start 1156
Stop 1156:30

Start 1157
Stop 1158
See iNote (1)

ote: (1) Chatter ) 2 msec
No chatter above 3 msec

F-27
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SINE BEAT

National Technical Systems - Los Angeles

3.3.4 nZn Axis Horizontal SMB-000-5 12/11/1 P.M..

Freq.
Hz

No. of
Beats

Level
g)

C osed-
0 en

Open-
Closed

Time - Sec. Control
Signal

Filter - Kz

No. of
Setup
Beats

Chatter
Indicated
9.002 sec Remarks

10.0 102 2.0 8.86 8. 94 No Start 1559
Stop 1604
Set amps at
10 g range
were 30 g
range

12.6

15.9

i.0

25.0

30.0

102 2.0

103 2.0

103 2.0

102 2.0

101 „ 2.0

8.69

8.74

8.66

8.59

8.62

8. 85

8.78

8. 84

8. 75

8.75

No

No

No

No

No

Start 1606
Stop 1612

Start 1634
Stop 1638

Start 1640
Stop 1645

Start 1656
Stop 1659

Start 1700
Stop 1703

35.0

40.0

103

102

2.0

2.0

8.56

8. 53

8. 76

8.83

45.0 103 2.0 8. 57 8.83

50.0 104 2.0 8. 57 8. 54

55.0 103 2.0 8.54 8.73

103 2.0 - 8.85 '.75

No

No

No

No

No

No

Start 1704
Stop 1706

Start 1707
Stop 1710

Start 1711
Stop 1713

Start 1714
Stop 1716

Start 1716:30
Stop 1718

Start 1719
Stop .1720

F-28
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SINE BEAT

National Technical Systems - Los Angeles (Continued)

3.3.4 nZn Axis Horizontal SMB-000-5 12/11/1 P.M..

Freq.
Hz

No. of
Beats

Level
(g)

Closed-
0 en

Open-
Closed

Time - Sec. Control
Signal

filter - Hz

No. of
Setup
Beats

Chatter
Indicated
9.002 sec Remarks

$ 7o.o

85.0

100.0

20

20

20

2.0

2.0

2.0

8. 64

8. 56

8. 75

No

No

No

1721

1722

1724

F-29
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6.3

7.9

10.0

12.6

5.9

20.0

25-0

30.0

35.0

40.0

45.0

50.0

55.0

60.0

70.0

0

.0

Report 548-9291, Rev. 2

SINE BEAT

National Technical Systems - Chatsworth

3.4.1 "X" Axis Vertical 12/15/1SMB-0-25 Fra ilit Test 8

C hatt'er
Indicated
8.002 sec

No.'f
Setup
Beats

Control
Signal

Filter - Hz

Time - Sec.
Level()No. of

Beats
pen-

Closed
ose-

0 en Remarks

«1400
(+Table limits)

No8.0 5.3

No5.48.0

No5.48.0

No55.48.020

No5.45.28.020

12/13/1 P.M.National Technical S stems - Los An eles

17008.0 55.315. 3320

1657No5. 355. 358.020

1655No5.25 5.398.020

1651

)1648 ~

No5.395.48.020

No20(6)
(14

5.345.368.0

1620No5.345.198.020

1623No5.198.015

1625No5.328.015

1627No5. 298.015

1629-

1631

5.358.015

No5.398.015

1633No25.408.015

1635No5.288.015

5.375.18ost Test
G-1





Nellonsl
Technical
Systems

Report 548-9291, Rev. 2

SINE BEAT

National Technical Systems - Chatsworth

3-4.1 "Y" Axis Horizontal SMB-0-25 Fra ilit Test 8 12/15/1 P.M.

Freq.
Hz

No. of
Beats

Level
(g)

Cl osed-
0 en

pen-
Closed

Time - Sec. Control
Signal

Filter - Hz

No. of
Setup
Beats

Chatter
Indicated
9.002 sec Remarks

5.0

6.3

7.9

10.0

12.6

20

20

8.0+

8.0+

8.0+

8.0

8.0

5.3

5.2

5.2

5.3

5,4

5.3

5.3

No

No

No

"1300
{*Table limits)

Post Test
5.28 5.38

National Technical S stems - Los An eles
12/15/81 A.M.
12/14/81 P.M.

I .15.9

20.0

25.0

NI
'30.0

35.0

20

20

20

20

20

8.0

8.0

8.0

8.0

8.0

5.36

5.22

5.23

5.21

5.20

5. 33

5.26

5.33

5.47

5.49

No

No

No

No

1317

1315

1313

1309

40.0

45.0

50.0

55.0

60.0

0

20

15

15

15

15

15

8.0

8.0

8 0

8.0

8.0

8.0

5. 23

5. 21

5.22

5. 32

5.33

5. 36.

5.30

No

No

"No

No

1329

1332

1333

1334

1335

1336-

G-2
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SINE BEAT

National Technical Systems - Los Angeles (Continued)
12/15/81 A.M.

3.4.1 a Yn Axis Hor izontal SNB-0-25 Fra ilit Test 8 12/14/81 P.H.

Freq.
Hz

No. of
Beats

Level
g

Closed-
0 en

Open-
Closed

Time - Sec. Control
Signal

Filter - Hz

No. of
Setup
Beats

Chatter
Indicated
9.002 sec Remarks

I "as.o

100.0

15

15

8.0

8.0

5.28

Pre
5. 27

5.30

Test
5.39

No

No

1338

1339

Los
Angeles 5.20 5.28

Post Test
5.21 ) 5.30

G-3
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SINE BEAT

National Technical Systems - Chatsworth

3.4.1 "2" Axis Horizontal SMB-0-25 Fra ilit Test 8 12/15/1 P.M.

Freq.
Hz

No. of
Beats

Level
g)

ose-
0 en

pen-
Closed

Ti ITle Sec ~ Control
Signal

Filter - Hz

No. of
Setup
Beats

Chatter
Indicated
9.002 sec Remarks

5.0

6.3

7.9

10 0

12.6

20

20

8.0

8.0

8.0

8.0

8.0

5.2

5.3

5.3

S.4

5.3

5.3

5.4

No

No

No

1620

National Technical S stems - Los An eles 12/14/1 P.M-

5.9

20.0

25.0

30.0

35.0

40.0

45.0

50.0

55.0

60.0

70.0

20

20

20.'g

20

20>
S

15,'5'5

15

8.0

8.0

8.0

8.0

8.0

8.0

8.0

8.0

8.0

8.0

8.0

5. 35

5.35

5. 28

5. 26

5.22

5. 32

5.22

5.18

5. 22

5.42

5.41

5. 31

5.38

5.40

5.28

5.36

5.31

No

No

No

No

No

No

No

No

No

No

No

1044

1042

1040

1038

1035

1104

1106

1107

1109

1110

1112
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SINE BEAT

National Technical Systems - Los Angeles (Continued)

3.4.1 "Z" Axis Horizontal SMB-0-25 Fra ilit Test 8 12/15/1 P.M.
~

I

Freq.
Hz

No. of
Beats

Level
g)

ose-
0 en

pen-
Closed

Time - Sec. Control
Signal

Filter - Hz

No. of
Setup
Beats

Chatter
Indicated
9.002 sec Remarks

85.0

100.0

15

15

8.0

8.0 5.20

5. 34 No

No

1113

1115

Los
Angeles

Pre Test
5.26 5.34

Post Test
5.18 i 5.32

G-5
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SINE BEAT

National Technical Systems - Chatsworth

3.4.1 nXn Axis Vertical SMB-0-25 Fra ilit Test 10 12/15/1.

Freq.
Hz

No. of
Beats

Level
(g)

Cl osed-
0 en

Open-
Closed

Time - Sec. Control
Signal

Filter - Hz

No. of
Setup
Beats

Chatter
Indicated
9.002 sec Remarks

5.0

6.3

7.9

10.0

12.6

15.9 18

5.2

5.2

5.2

5.3

5.5

5.4

5.6

5.3

No

No

No

)Table limit

i Table Limit

G-6
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SINE BEAT

National Technical Systems - Chatsworth

3.4.1 "X" Axis Vertical SMB-0-25 Fra i lit Test 12 12/15/1

Freq.
Hz

5.0

6.3

7.9

10.0

12.6

15.9

No. of
Beats

Level
(g)

9 11+

11+

8 11+

ose-
0 en

pen-
Closed

5.3

5.3

Time - Sec. Control
Signal

Filter - Hz

No. of
Setup
Beats

Chatter
Indicated
9.002 sec

No

No

No

Remarks

Post Test 5.2 5.28 Completed
1800

National Technical S stems - Los An eles 12/21/81 P.M.

20.0

25.0

30.0

35.0

40.0

$
zo.o

50.0

I 33.0

60.0

70.0

85.0

'Q

20

20

20

20

15

15

15

15

15

15

15

12

12

12

12

12

12

12

12

12

12

12

Pre Test

Post Tes
I

5.19

5.28

5.18

5.20

5.30

5.23

5.22

5.28

5.19

5.26

5.22

5. 27

5.37

5.36

5.32

5.44

5.44

5.33

5.32

5.33

5. 30
G-7

3

No

No

No

No

No

No

No

1616

1620

1623-

1626

1658

1700

1702

1703

1705

1706

1707

1709
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SINE BEAT

National Technical Systems - Chatsworth

3.4.1 "Y" Axis Hor iztontal SMB-0-25 Fra i 1 it Test 10 12/15/1 A.M.

Freq.
Hz

No. of
Beats

Level
(g)

ose-
0 en

pen-
Closed

Time - Sec. Control
Signal

Filter - Hz

No. of
Setup
Beats

Chatter
Indicated
8.002 sec Remarks

5.0

6.3

7.9

10.0

12.6

15.9

10

10

8+

10+

5.3

5.3

5.4

5.2

5.3

5.3

5.3

5.3

No

No

No

No

No

Table Limits

Post Test 5.18
I

5. 32 Test Com-
pleted 1938

G-8
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SINE BEAT

National Technical Systems - Chatsworth

3-4.1 "Y" Axis Horizontal SMB-0-25 Fra ilit Test 12 12/15/1

Hz

5.0

6.3

7.9

10.0

12. 6

15.9

No.. of
Beats

10

10

Level
(g)

11+

11+.

11+

ose-
0 en

pen-
Closed

Time - Sec. Control
Signal

Filter - Hz

No. of
Setup
Beats

Chatter
Indicated
9,002 sec

No

No

Remarks

3'est run in
conjunction
with 10 g
test - these
are table
limits

mj! zo.o 20 12 5. 25 5.30

National Technical stems - Los An eles

No

12/21/81 P.M.

1447

25.0

30.0

20

20

12

12

5.25

S. 25

5.43

S.45

No

No

1449

1451

35.0

40.0

45.0

20

20

15

12

12

12

5.20 5.28

5. 32

5.22 S.32 No

No

No

1453

1422 t

1426

50.0

55.0

I oo.o

70.0

15

15

15

15

12

12

12

5.15

5. 28

5.35

5.31

No

Yes

Yes

Yes

1427

1428 Note (1)

1430 Note (1)

1432 Note (2)

G-9
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SINE BEAT

National Technical Systems - Los Angeles (Continued)

3.4.1 "Y" Axis Horizontal SUB-0-25 Fra ilit Test 12 12/15/1

Freq.
Hz

No. of
Beats

Level
(g)

C osed-
0 en

pen-
Closed

Time - Sec. Control
Signal

Filter - Hz

No. of
Setup
Beats

Chatter
Indicated
9.002 sec Remarks

85.0

100.0

15+6

15+6

12

.12

5.26

5.33 5

Yes

Yes

1433 Note (2)

1435 Note (1)

Pre Test 5.16
Post Test 5.22

5.35
5.30

Notes: (1) Chatter > 2 msec; under 4 msec
(2) Chatter > 2 msec; under 2.5 msec

6-10





Natonal
Technlai
Systems

Report 548-9291, Rev. 2

SINE BEAT

National Technical Systems - Chatsworth

3-4.1 "Z" Axis Horizontal SNB-0-25 Fra ilit Test 10 12/15/1 P.M.

No. of
Beats

Level
g)

C osed-
0 en

pen-
Cl osed

Time - Sec. Control
Signal

Filter - Hz

No. of
Setup
Beats

Chatter
Indicated
8.002 sec Remarks

5.0

6.3

7.9

10.0

12. 6

15.9

12

14

10+

10+

Post Test

5.2

5.5

5.2

5-2

5.1

5.4

5.4

5.3

5.3

No

No

No

No

Table Limits

20.0

25.0

30.0

35.0

40.0

45.0

50.0

55.0

60.0

70.0

0

00.0

20

20

20

20

20

15

15

15

15 "

15

National Technical S stems - Los An eles

Post Test

12/21/1



0



Report 548-9291, Rev. 2
National
Technlal
Syateml

SINE BEAT

National Technical Systems - Chatsworth

12/15/1 P.M.

Chatter
Indicated
8.002 sec

No. of
Setup
Beats

Contr ol
Si gnal

Fi1 ter - Hz

Time - Sec.
No. of
Beats

Freq. Open-
Closed

Level
(g)

C osed-
0 en Remarks

5.0

6.3

7.9

10.0

Im 12.6

15.9

'un in con-
junction with
10 g test.
These are
table limits.

No

No11+

11+

Post Test

N t' T h 'cal S stems - Los An eles 12/21/1 A.M.

11192+620.0.

25.0

30. 0

35.0

40.0

No5. 395.251220

114320+ 5 No5. 365. 301220

1224No5. 395. 29,1220

5.36 1306No5.271220

1319No5.395.2320 - 12

45. 0

50.0

m 55.0

13265. 251215

1327No5.4215

1328No5.221215

13295.34121560.0

70.0 1330No5.371215

t'5.0 133745.391215.

13395. 24 415 .. 12

5. 25 5.25Pre Test
Post Test

G-12

3.4.1 "Z" Axis Horizontal SMB-0-25 Fra ilit Test 12
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SINE BEAT

National Technical Systems - Los Angeles

3.4.1 "X" Axis Vertical SMB-0-25 Fra ilit Test 14 12/21'/1 P.M.

Fr eq.
Hz

g zo.o

25.0

30.0

No. of
Beats

20

20

20

Level
(g)

14

osed
0 en

5.25

5. 23

5. 25

pen-
Cl osed

5.34

5.32

5. 34

Time - Sec. Control
Signal

Filter - Hz

No. of
Setup
Beats

Chatter
Indicated
8.002 sec

No

No

Remarks

1757

1753

1750

35.0

40.0'I <5.0

.0

I 50.o

70.0

85. 0

100.0

20

20

15

15

15

15

15

15

14

14

14

5-2B

5.25

5.17

5.26

5. 17

5. 39

5.31

5. 31

5. 26

5. 31

5.43

No'o

No

No

No

No

No

No

No

.1747

~
1720 l
1724

1726

1728

1730

1733

1734

1735

Post Test

G-13
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SINE BEAT

National Technical Systems - Los Angeles Fragility Test
55 to 100 Hz

3.4.1 "Y" Axis Horizontal SMB-0-25 No Chatter Level Test.*

Hz
No. of
Beats

Level ose-
0 en

pen-
Cl os ed

Time - Sec. Control
Signal

Filter - Hz

No. of
Setup
Beats

Chatter
Indicated
8.002 sec Remarks

* Chatter exceedin 2 milliseconds was detected durin the 12g g g s

Fragility Test. This test was performed to establish input
level at which there is no chatter in excess of '2 milliseconds.

f ss.o

60.0

7O.O

24 8 to 12

27 8 to 12

14 8 to 12

18 8 to12

31 8 to 12

5. 29

5.28

5.28

5.23

5.31

No chatter 8 11.0 g
'

No chatter 8 11.0 g
I

No chatter 8 11.0 g
I

No chatter 8 11.0 g
I

No chatter 8 11.0 g

G-14
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SINE BEAT

National Technical Systems - Los Angeles

3.4.1 "Y" Axis Horizontal SMB-0-25 Fra ilit Test 14

Freq.
Hz

No. of
Beats

Level
g)

ose-
0 en

pen-
Closed

Time - Sec. Contr ol
Signal

Filter - Hz

No. of
Setup
Beats

Chatter
Indicated
9.002 sec Remarks

'0.0 I 14 5.34 5.45 No

25.0

30.0

35.0

40.0

a5.0

.0

20

20

20

20

15

15

14

14

5.32

5.25

5.32

5.38

5.30

5.42

5.41

5.48

5.42

5.34

4+3

No*

Yes

Yes

Yes

No

No chatter
9 5.0 msec

55.0

60.0

70.0

85. 0

100.0

15+ 12 14

15+ 6

15+ 6

14

14

15 + 6 14

15 +'7

5.32 5.40

5.41

5.40

5.34

5.41

Yes (N.O.)

Yes (N.O.)

Yes (N.O.)

Yes (N.O.)

Yes (N.C.)

No chatter
9 5.0 msec

No chatter
8 2.5 msec

No chatter
8 4.0 msec

Normally open circuit indicated a short circuit on the chatter monitor.
A check with an ohmmeter indicated that there was no short in limit
switch. Chatter monitor had developed a fault internally. New channel
was used.

Test stopped due to shaker table support imbalance.

Pre Test 5.28 5.32 9:40 A.M. 12/22/81

Post Test 5-.22 5.34 12:22 P.M. 12/22/81

L
G-15
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SINE BEAT

National Technical Systems - Los Angeles

3.4.1 "Z" Axis Horizontal SMB-0-25 Fra ilit Test 14
1:50 P.M.
12/22/81

Freq. No. of
Beats

Level osed-
0 en

pen-
Closed

Time - Sec. Control
Signal

Filter - Hz

No. of
Setup
Beats

Chatter
Indicated
9.002 sec Remarks

20.0

25.0

30.0

35.0

40.0

45.0

20

20

20

20

20

15

14

14

14

14

5.18

5.20

5. 19

5.26

5.25

5.31

5.32

5.46

5.35

5.42

5.28

No 14.28

14.26

14.18

14. 16

13.59

14.0Z

0 15'4
14

5.18

5.31

14.03

14.04

60.0

70.0

85.0

100. 0

15

15

15

15

14

14

5. 20

5.20

5. 36

5.30

14.06

14.07

14.09

14.11

Pre Test 5.43 .5.43

Post Test 5.30 5.32

13 50

14:30

G-16
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SINE BEAT

National Technical Systems - Chatsworth

3.4.1 "X" Axis Vertical SMB-000-5 Fra ilit Test 8 12/16/1

Freq.
Hz

No. of
Beats

Level
g)

Closed-
0 ea

Open-
Closed

Time - Sec. Control
Signal

Filter - Hz

No. of
Setup
Beats

Chatter
Indicated
9.002 sec Remarks

5.0

6.3

7.9

10.0

12. 6

15.9

.0

14

20

20

8.7

8.7

8.7

8.7

8.7

8.6

8.7

8.9

8.9

8.8

8;8

8.9

8.8

No

No

No

No

No

No

No

Post Test
Open 8.7
Close 8.8

-: National Technical S stems - Los An eles 12/18/1

30.0

30.0

35.0

40.0

45.0

50.0

55.0

60.0

L,70; 0

.0

0.0

20*

20

20.

20

15

15

15

15

15-

~ 15-

15

8

8

8

8

8.69

8.72

8.59

8. 58

8. 72

8. 71

8. 69.

8.72

8. 76

8.81

8. 78

8. 77

8. 78

8. 75

8. 74

No

No

,No

No

No

No

No

No

No

1458

1502

1504

1507

1508

'509.

* Test repeated - below 8 g level
G-17
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SINE BEAT

National Technical Systems - Chatsworth

3.4.1 nYn Axis Horizontal SMB-000-5 Fra i lit Test 8 12/16/1

Hz
No. of
Beats

Level
(g

osed-
0 en

pen-
Closed

Time - Sec. Control
Signal

Filter - Hz

No. of
Setup
Beats

Chatter
Indicated
9.002 sec Remarks

I so

6.3

7.9

10.0

12.6
pp

16.9

5
3

11
9

6
11

8+
9+
8+
9+
9+

8+
9+

8.7

8.6

8.7

8.7

8.9

8.9

8.9

8.9

8.9

No

No

No

No

No

National Technical S tems - Los An eles

Stopped

12/11/1 P.M.

15.9

Z0.0

~ zs.o

30.0

20

20

20

20

mld-
stroke

8
(No Vib.) 8.55

8 6.0
(No Vib.) 8.6

7. 67

8.8

4.5
8.8

5.4
8.8

7.39

No

No

No

2204

2201

2108

2106

Note (4

35.0

40.0

P as.o

50.0

Lr"
0

I.0

20

20

15

15

15

15

8

9.2

8.62

8.56

8.7

8. 85

8. 82

8. 76

No

No

No

No

No

2103

2038 )

2040'042

2044

2046
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National Technical Systems - Los 'Angeles (Continued)

3.4.1 "Y" Axis Horizontal SMB-000-5 Fra ilit Test 8 12/11/1

Hz

$ 1O.O

$ ss.o

100-0

No. of Level
Beats (g)

15 8
+7 See Note (1)

15

15

ose-
0 en

pen-
Closed

8.88

8.8

Time - Sec. Control
Signal

Filter - Hz

No. of
Setup
Beats

Chatter
Indicated
Q.002 sec

Yes

Yes

Yes

Remarks

2047 Note (1)

2050 Note (2)

2054 Note (3)

1)(2)(3) Chatter exceeding 2 msec., No chatter above 4 msec.
4) Operator failed to complete stroke 8 25, 20 and 15.9 Hz.

Test stopped to investigate and correct the problem.

1

3

I

G-19
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3.4.1 "Y" Axis Horizontal SUB-000-5
Fragility Test 8 g 12/16/1
Re eat of Problem Fre uencies

Freq.
Hz

No. of
Beats

Level
(g)

Cl osed-
0 en

Open-
Closed

Time - Sec. Control
Signal

Filter - Hz

No. of
Setup
Beats

Chatter
Indicated
8.002 sec Remarks

15.9 20 8.7 8.9 No

20.0 20 8.6 8.9 No

25.0 20 8.7 8.9 No

* After proper gapping of the torque switch contacts by Limitorque representative,
8 g level tests 8 the above frequencies were repeated. There was no gap between~the stationary "L" bracket and the contact finger. This may have resulted in
inadequate contact pressure and excessive contact chatter.

G-20
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3.4.1 "Z" Axis Horizontal SNB-000-5 Fra ilit Test 8 12/16/1

Fr eq.
Hz

No. of
Beats

Level ose-
0 en

pen-
Cl osed

Time - Sec. Control
Signal

filter - Hz

No. of
Setup
Beats

Chatter
Indica ted
9.002 sec Remarks

S.0

6.3

7.9

10.0

12.6

16.9

8.7

8.6'.6

8.7

8.8

8.8

8.8

8.8

8.8

No

No

No

No

No

No

Post Test
Open 8.7
Closed 8.8

Nt'T h 1 S stems- Los An eles 12/11/1 P.M.

I is.s

20.0

25.0

30.0

35.0

40.0

46.0

20

20

20

20

20

20

15

15

8. 72

8 73

8.57

8. 67

8.56

8.7

, 8.51

8.5

8. 87

8.85

8.81

8. 81

8. 74

8. 75

8. 75

8.8

No

No

No

No

No

No

No

1834
1836

1831
1833

1828
1830

1825
1827

1820 +
11822

1852
1854

1856
1857

1858
1859
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SINE BEAT

National Technical Systems - Los Angeles (Continued)

3.4.1 "Z" Axis Horizontal SMB-000-5 Fra ilit Test 8 12/11/1 P.M.

5 Freq.
Hz

No. of
Beats

Level
(g)

osed-
0 en

pen-
Closed

Time - Sec. Control
Signal

Filter - Hz

No. of
Setup
Beats

Chatter
Indicated
9.002 sec Remarks

55.0

60. 0

70.0

85.0

100. 0

15

(8)
15 (7)

15

15

8.9

8.55

8.6

8. 75

8. 74

5+4

No

No

No

No

No

2004 See
2005 Note (2)

2007 See
2009 Note (3)

2010

2011

2014

.os Angeles Post Test 8.65 8. 78
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National Technical Systems - Chatsworth

3.4.1 "X" Axis Vertical SMB-000-5 Fra ilit Test 10 12/16/1

5F,.

10.0

12.6

l'o.

of
Beats

6
6

Level
(g)

10+
9

10
9

10+
9

ose-
0 en

pen-
Closed

8.8

Time - Sec. Control
Signal

Filter - Hz

No. of
Setup
Beats

Chatter
Indicated
8.002 sec

No

No

No

Remarks

Table 1 imits
reached in
8 g test for
freq. below
10 Hz

Table limits

Table limits

Table limits

National Technical S stems - Los An eles '2/18/1 P.M.

20.0

25.0

30.0

35.0

|II so.o

45.0

50.0

oo.o

60.0

I'0

20

20

20

20

15

15

15

15

10

10

10

10

10

10

10

10

10

8. 75

8.66

8.63

8.63

8.63

8. 66

8.69

8. 82

8. 77

8. 77

8.81

8.79

8 70

8.83

2.

No

No

No

No

No

No

Yes

1546

1550

1553

1554

~
1514 ~

1519

1520

1522

Open
Operato~
contacts-
2.5's
setting - OK

G-23
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SINE BEAT

National Technical Systems - Los Angeles (Continued)

3.4.1 "X" Axis Vertical SMB-000-5 Fra ilit Test 10 12/18/1 P.M.

Hz

I 7o.o

No. of
Beats

15

Level
(g)

10

C osed-
0 en

Open-
Closed

8.65

Time - Sec. Control
Si gnal

Filter - Hz

No. of
Setup
Beats

Chatter
Indicated
9.002 sec Remarks

Open Operator
contacts-
2.5 ms
setting - OK

85.0

100.0

15

15

10

10 8. 66

8.80 No Reset to 2
ms on open
contacts

Reset to 2
ms on open
contacts

G-24
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SINE BEAT

National Technical Systems - Chatsworth

3.4.1 "Y" Axis Horizontal SMB-000-5 Fra ilit Test 10 12/16/1

Hz
No. of
Beats

Level
(g)

Cl osed-
0 en

Open-
Closed

Time - Sec. .Control
Signal

Filter - Hz

No. of
Setup
Beats

Chatter
Indicated
9.002 sec Remarks

5.o

6.3

7.9

I 14.0 3
2

10

10
11

10+
11

8.7

8.7

8.8

No

No

No

No

Table 1 imits
reached in
previous
test

Only 1 test
,run - results
noted by g
level

: 20.0

'5.0

$
; 30.0

- 35.0

'I ~0.0

20

20

20

20

20

10

10

10

10

10

8. 65

8.58

8.66

8.81

8.78

8. 83

8.71 8.85

8.81

National Technical S stems - Los An eles

No

No

No

No

No

12/18/1 P.M.

1712

1715

1717

'719

1722

45.0

50.0

55.0

.0

15+4

15

"15

15

10

10

10

10-

8.69

8.70

8.84

8. 94'

No

No

No-

Yes

1734

1736

1737

1.739

G-25
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SINE BEAT

National Technical Systems - Los Angeles (Continued)

3-4.1 "Y" Axis Horizontal SMB-000-5 Fra ilit Test 10 12/18/1 P.M.

I5,.
Hz

I zo.o

85.0

100.0

No. of
Beats

15

15+ 9

26

Level
(g)

10

10

10

osed-
0 en

8.63

pen-
Cl osed

8.95

8. 76

Time - Sec. Control
Signal

Filter - Hz

No. of
Setup
Beats

Chatter
Indicated
9.002 sec

Yes

Yes

Yes

Remarks

1740 See
Note (1)

1743 See
Note (1)

1746 See
Note (1)

Los
Angeles

Pre Test
8.62 8.77

Post Test
8.66 I 8 '3

Note: (1) Chatter > 2 msec, < 5 msec.
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SINE BEAT

National Technical Systems - Chatsworth

3.4.1 "Z" Axis Horizontal SMB-000-5 Fra ilit Test 10 12/16/1

Freq.
Hz

o.o

10. 0

12. 6

15.9

No. of
Beats

Level
(g)

10

10

10+

10+

losed-
0 en

Open-
Closed

Time - Sec. Control
Signal

Filter - Hz

No. of
Setup
Beats

Chatter
Indicated
9.002 sec

No

No

No

No

No

No

Remarks

One Test
series run
results
noted by
g level

N t' T hnical S stems - Los An eles 12/18/1 P.M.

20.0

25.0

30.0

35.0

40. 0

45.0

50.0

55.0

60.0

70.0

[
so.o

..0

20

20

20

20

20

15

15

15

15

15

15

15 '+16

10

10

10

10

10

10

10

10

10

10

10

- 10.-

8. 71

8. 62

8.62

8.67

8.56

8.67

8.87

8.68

8. 84

8. 83

8.83

8.84

8 81

8.83

8.86

8.81

8.81

4

3---

No

No

No

No

No

No

No

No

No

No

No

Yes
(5 msec.

1954

2003

2006

2013

1852$

1854

1856

1858

1900

1938

1940

1942

Los Angeles
I

Pre Test
8 '9 I 8 '3

Post Test
G-27
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SINE BEAT

National Technical Systems - Chatsworth

3.4.1 "X" Axis Vertical SMB-000-5 Fra ilit Test 12 12/16/1

Freq.
Hz

5.0

6.3

7.9

10. 0

12.6

15-9

No. of
Beats

Level
(g)

13

Closed-
0 en

Open-
Closed

Time - Sec. Control
Signal

Filter - Hz

No. of
Setup
Beats

Chatter
Indicated
8.002 sec

No

Remarks

Table
limits
reached
in previ-
ous test
except as
noted

N t' Technical S stems - Los An eles 12/19/1 P.M.

20.0

25.0

30.0

35.0

40.0

45.0

50.0

55.0

I oo.o

70.0

0

20

20

20

20

20

15

15

15

15

15

15

12

12

12

12

12

12

12

12

12

12

8.63

8.60

8.74

8. 62

8 60

8.60

8.60

8.70

8. 88

8. 84

8. 85

8. 79

8. 76

8.85

8. 85

2

No

No

No

No

No

No

Yes

- Yes

No

No

1355

1352 .

1350

.~1340 t

1404

1405

1406

1408
Note (1)

1410

1411

1413

G-28
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SINE BEAT

National Technical Systems - Los Angeles (Continued)

3.4.1 "X" Axis Vertical SMB-000-5 Fra i l it Test 12 12/16/1

IF,.
Hz

No. of
Beats

Level
(g)

ose-
0 en

pen-
Closed

Time - Sec. Control
Signal

Filter - Hz

No. of
Setup
Beats

Chatter
Indicated
9.002 sec Remarks

Repeat
85.0

100.0

15

15+3

12

12

8.68 8.87

8.89

No

Pre Test
8. 60 8.86

Note: (1) Chatter > 2 msec, < 5 msec.
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SINE BEAT

National Technical Systems - Chatsworth

3.4.1 "Y" Axis Hoi izontal SMB-000-5 Fra ilit Test 12 12/16/1

Freq.
Hz

5.0

6.3

7.9

10.0

12.6

15.9

No. of
Beats

Level
(g)

12

12+

osed-
0 en

pen-
Cl osed

Time - .Sec. Control
Signal

Filter - Hz

No. of
Setup
Beats

Chatter
Indicated
9.002 sec

No

No

Remarks

One test
run-
resul ts
noted by
"g" level

Nt'T h 1Sstems-LosAneles 12/19/1 A.M.

20.0

25.0

30.0

35.0

40.0

45.0

50.0

I Ss.o

60.0

70.0

20

20

20

20

20

15+ 7

15+ 3

15

15+ 5

12

12

12

12

12

12

12

12

12

8.66

8.64

8.65

8.62

8.63

8.63

'.60

8.85

8.87

8.82

8.86

8. 75

8.89

8.85

8.84

No

No

No

No

No

Yes

No

No

Yes

1136

1135

1133

1130

~
1049~

1051

1055 Note (1)

1057

1059

1100 Note (1)

G-30
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SINE BEAT

National Technical Systems - Los Angeles (Continued)

3.4.1 "Y" Axis Horizontal Sl<B-000-5 Fra ilit Test 12 12/19/1 A.M.

Freq.
Hz

No. of
Beats

Level
(g) .

Cl osed-
0 en

Open-
Closed

Time - Sec. Control
Signal

Filter - Hz

No. of
Setup
Beats

Chatter
Indicated
9.002 sec Remarks

85.0

100.0

15+ 5 12

15+ 14 12

8.71

8.88

Yes

Yes

1103 Note (1)

1105 Note (1)

Los Angeles
I

Pre Test
8.65 I 8.75

Post Test
8.60 I 8.83

Note: (1) Chatter > 2 msec., < 5 msec.

L
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SINE BEAT

National Technical Systems - Chatsworth

3.4.1 nZn Axis Horizontal SMB-000-5 Fra ilit Test 12 12/16/1

Freq.
Hz

No. of
Beats

Level
(g)

Closed-
0 en

Open-
Closed

Time - Sec. Control
Signal

Filter - Hz

No. of
SetUp
Beats

Chatter
Indicated
9.002 sec Remarks

5.0

6.3

7.9

10. 0

12. 6

15.9

~ 6

not noted 12 No

One test
rUn
resul ts
noted by
"g" level

N t' T h 'l S stems - Los An eles 12/19/1 A.M.

20.0

25.0

30.0

35.0

40.0

45.0

50.0

55.0

60.0

70;0

20

20

20

20

20

15

15

15

15

12

12

12

12

12

12

12

12

12

12

8.64

8.64

8.65

8.69

8.63

8.81

8.65

8.71

8. 85

8. 79

8.79

8.80

8.85

8. 84

8.80

8.82

3

No

No

No

No

No

No

No

No

No

2025

2029

2031

2033

2055

2057

2058

2101

2103

2104,.

G-32
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SINE BEAT

National Technical Systems - Los Angeles (Continued)
'-4.1"Z" Axis Horizontal SMB-000-5 Fra ilit Test 12 12/18/1

IF,.
Hz

No. of
Beats

Level
(g)

Closed-
0 en

Open-
Cl osed

Time - Sec. Control
Signal

Filter - Hz

No. of
Setup
Beats

Chatter
Indicated
9,002 sec Remarks

85.0

100.0

15

15
+11

12

12

8.78

8.83

No

Yes

2105

2107 Note (1)

Los Angeles
Post Test

8.68 I 8.78

Note: (1) Chatter > 2 msec., < 5 msec.
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SINE BEAT

National Technical Systems - Chatsworth 'xtra
3-4-1 "X" Axis Vertical SMB-000-5 Fra ilit Test 14 12/19/1 P.M.

IF,.
Hz

g 20.0

No. of
Beats

20

Level
(g)

C osed-
0 en

Open-
Closed

Time - Sec.'ontrol
Signal

Filter - Hz

No. of
Setup
Beats

Chatter
Indicated
9.002 sec Remarks

Note-'imit
reached

previous
test

25.0

I 30.0

20

10
10.

14

14

8.64

8.60

8. 88

8. 90

No

No

1512

1510
1441

35.0

(/,'0.0

55.0

I 5o.o

70.0

85.0

100.0

20

20

15

14

15

15

15

15

15

14

14

15 + 3 14

8. 65

8.63

8.77

8.62

8.60

8. 84

8.81

8.85

8.85

8.95

No

No

Yes

Yes

Yes

Yes

No

No

1438

1432

1430

1428 Note (1)

1427 Note (1)

1425 Note (1)

1423 Note (1)

1422

1420

Pre Test
8 63 I 8 86

Note: (1) ) 2 msec., < 5 msec.
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SINE BEAT

National Technical Systems - Los Angeles

3-4.1 "Y" Axis Horizontal SMB-000-5 Fra ilit Test 14 12/19/1 P.M.

Hz
No. of
Beats

Level
(g)

ose-
0 en

pen-
Closed

Time - Sec. Control
Si gnal

Filter - Hz

No. of
Setup
Beats

Chatter
Indicated
9.002 sec Remarks

20.0

25.0

30.0

35.0

40.0

$ ~0.0

.~.0
.0

60.0

20

20

20

15

15

15

14

14

14

14

14

20

20+ 4 14 8.62

8. 66

8.62

8.66

8.69

8.67

8.91

8.80

8. 83

8.86

8.82

8.82

Yes

No

No

No

Yes

Yes

Yes

No
8 4 msec.

Test not'run

1616 Note (1)

1614

)
1611 ~

1636

1638 Note (1)

1639 Note (1)

1642 Note (1)

1644

70.0.

85.0

100.0

15

15

15

14

14

14

8. 73

8.83

8. 81 2

No
9 4 msec.

Yes

Yes

1645

1646 Note (1)

1648 Note (1)

Pre Test
8.59

I 8.85
Post Test

8.63 I 8.87

Note: (1) > 2 msec., < 5 msec.
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Time - Sec. Control
Signal

Filter - Hz

Chatter
Indicated
9.002 sec

No. of
Setup
Beats

No. of
Beats

Level
(g)

Freq. C osed-
0 en

Open-
Cl os ed Remarks

20.0

25.0

30.0

35.0

20 Test not run

20 14 8.75 8.81 1726No

1724 Note (1)20 8. 71 8.84
F

8. 89

14 Yes

20 14 8.85 1722No
9 4 msec.

1703

1705

8. 6120 8. 86 No

15 14 8. 70 No

1707 Note (1)

1708 Note (1)

15 '14.0 8.82 Yes

55.0

60.0

70.0

15 8.71 Yes

15 14 8. 91 1710No
9 3 msec.

15 14 8. 69 1712.No
9 3 msec.

8.87$'5.0
100.0

1714 Note (1)

1717 Note (1)

15 Yes

Yes15 8.69

Pre Test
8.71 l 8 sl

Post Test
S.60 [ S.SO

Note: (1) > 2 msec., < 5 msec.

F
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3.4.1 "Z" Axis Horizontal SMB-000-5 Fra ilit Test 14 12/19/1 P.M.
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PURPOSE

The purpose of this report is to present the results of the tests
performed on the following test articles in accordance with Stone
and Webster Engineering Corporation's ESSOW Number NMP2-P801 H
(Reference 2.2) and National Technical Systems Procedure Number
548-9291 (Reference 2.1). Tests were performed during the period
of November 9, 1981 through December 22, 1981.

Test Articles

Group 1: A. Limitorque motor
operator

*B. Modified limit switch
(outboard) with
vibration resistant
screws, RTV gasket
and a bracket

Model Number or Desi nation

SMB-000-5
Serial Number 293417

3B

*C. Modified limit switch
(outboard) with vibration
resistant screws

3C

Group 2: A. Limitorque motor
operator

*B. Modified limit switch
(outboard) with vibration
resistant screws, RTV
gasket and a bracket

"C Modified limit switch
(outboard) with vibration
resistant screws

SMB-0-25
Serial Number 301059

12B

12C

* Modified limit switches are tested only as a replacement of
the operator internal limit switches, should the latter fail
prior to the completion of the test program. Since no failure
of the internal limit switches was observed, the outboard limit
switches were not substituted into the operators and, at cus-
tomer's request, test details are not included herein. However,
outboard limit switch accelerometer readings have been recorded
on magnetic tape and are available.
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2.0 REFERENCES

2.1

2-2

National Technical Systems Test Procedure Number 548-9291,
Revision A, dated October 29, 1981.

.Stone 8 Webster Engineering Corporation's Engineering Services
Scope of Work for Dynamic Testing of Motor Operators, ESSOW
Number NMP2.-P801H and Addenda 1 and 2.

3.0

3.1

SUMMARY

VIBRATION AGING TEST

Limitorque motor operators, types SMB-000-5 and SMB-0-25, were
subjected to 90 minutes of vibration aging in each axis in
accordance with IEEE-392-1980 and maintained performance con-
sistant with pretest baseline measurements.

No chatter exceeding two milliseconds was recorded on the limit
switch contacts.

3+2 RANDOM MULTIFREgUENCY BIAXIALTEST

Operators, types SMB-000-5 and SMB-0-25, were subjected to a
minimum of 105 seconds of random biaxial multifrequency input
motion with a frequency content of 1 Hz to 100 Hz. These tests
were performed in accordance with the requirements of Reference
2.2, for the 105 seconds, in two test orientations at the levels
listed below. Typical TRS plots are shown in Figures 1 and 2.

A. Operator SMB-000-5 - minimum ZPA of 6 g's

B. Operator SMB-0-25 - minimum ZPA of 12 g's

The performance of each operator. was consistant with its pretest
baseline values. No chatter exceeding two milliseconds was re-
corded on the limit switch contacts.
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3.3 SINGLE AXIS SINE BEAT TEST

Operators SMB-000-5 and SMB-0-25 were subjected to a series of
sine beats in the frequency range of 5 Hz to 100 Hz at input
levels of up to 6 g in accordance with Reference 2.2.

The performance of operator SMB-000-5 was consistant with pre-
test baseline values except that at 100 Hz, limit switch contact
chatter, exceeding two milliseconds but below five milliseconds,
was observed.

The performance of operator SMB-0-25 was consistant with pretest
values. No limit switch contact chatter exceeding two milli-
seconds was recorded.

3.4 FRAGILITY TEST

3.4.1 Operator SMB-0-25 was subjected to fragility tests in the fre-
quency range'from 5 Hz to 100 Hz at input levels of up to 14 g .
The performance of the operator remained consistant with baseline
values up to 11 g. Limit switch contact chatter not exceeding
five milliseconds was observed at 14 g,

Operator SMB-000-5 was subjected to fragility tests in the fre-
quency range from 5 Hz to 100 Hz at input levels up to 14 g .
The performance of the ope'rator was consistant with baseline
values except that limit switch contact chatter exceeding two
milliseconds, but below five milliseconds, was observed during
these tests.

Operator SMB-000-5 experienced torque switch contact chatter
resulting in incomplete operator strokes at 8 g's between the
frequencies of 15.9 Hz and 25 Hz. After adjusting the torque
switch contacts in accordance with Attachment Number 5 of Ref-
erence 2.2, the fragility tests in the frequency range of 5 Hz
to 100 Hz were completed without torque switch chatter up to
14 g.
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4.0 TEST CONDITIONS AND TEST E VIPMENT

TEST CONDITIONS

4.2

Unless otherwise specified herein, all tests were performed at
room ambient conditions defined as a temperatur e of 73 +18'F (23
+10'C), a relative humidity of 50 130 percent, and a barometric
pressure of 28.5 +2.0, -3.0 inches of mercury absolute (725 +50,
-75 mm of mercury absolute).

TEST EQUIPMENT

The test equipment tabulated in Appendix A was calibrated, as
required, in accordance with MIL-C-45662A and is traceable to the
National Bureau of Standards (NBS). The NBS traceability records
are maintained on file in the NTS Quality Assur ance Office.

-6-
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5.0 TEST PROCEDURES AND TEST RESULTS

5.1 SPECIMEN PREPARATION

5.1.1

5.1.2

5.1.3

An examination of the specimens indicated that, with the exception .

of the SMB-000-5 operator limit switch, all the external bolts
and screws were tight. The limit switch assembly and mounting
screws of the SMB-000-5 operator were loose.

The limit switch contacts were inspected and adjusted in accor-
dance with Exhibit I of Appendix B. Records of inspection and
adjustments are pr esented in Exhibit II of'ppendix B. Approxi-
mately 15 percent of the contacts required adjustment.

At the request of the customer's representative, one contact
(numbered 9 on the limit switch) on each limit switch was read-
justed for only a 0.005 inch gap. The purpose of introducing
this out-of-specification gap was to enable the customer to deter-
mine the need for contact adjustment.

All the limit switch screws were tightened at the customer'
direction to the values shown in Exhibit II of Appendix B. Screw
identification and the corresponding torque values are also
presented in Appendix B. Lower torque values were used for some
screws, as noted in the data sheets, either to avoid possible
damage to the plastic fingerbase or as limited by the capacity
of the slotted screw heads used.

During the tightening process, a fingerbase of the SMB-0-25
operator was slightly damaged under a screw head which had a
star washer. At the customer's request the damaged fingerbase
was replaced with one removed from a spare limit switch.
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BASELINE TEST

Specimens in each group were individually mounted on the customer
furnished fixtures. The fixtures were capable of simulating
seating torque on the operators. The modified limit switches
were rigidly mounted on the fixtures such that their heights and
orientations were identical to the switch position in the opera-
Cops ~

Operator mounting bolts were torqued as follows:

~0 crater Number and Size of Bolt ~Tor ue

SMB-000-5

SMB-.0-25

4 x 5/16n diameter

4 x 3/4" diameter

16.5 ft/lbs
(lubricated)

138 ft/lbs
(lubricated)

All the limit switches were set by Limitorque personnel to
pr ovide a stroke of approximately 1-3/4 inches.

Operators were wired in accordance with the wiring diagram of
Reference 2.2. Each operator was stroked through a complete
cycle at 80, 100 and 110 percent of the nominal voltage. Stroke
times were recorded and are presented i n Appendix C.

All the limit switch screws, as well as the operator mounting
and motor mounting bolts, were torque-striped to provide a visual
indication of screw looseness.

-8-
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6.0 DYNAMIC TEST PROGRAM

The operators and modified limit switches were mounted on a
test fixture plate supplied by the customer as described in
Paragraph 5.2. The mounting bolts were torqued to the values
in Reference 2.2. An operator stem was also supplied by the
customer for the tests and were used in conjunction with the
mounting plate to allow the operator to develop seating loads.

The operators were wired in accordance with Reference 2.2. The
lower (spare) contacts of the limit switch were monitored for
chatter on two channels. One channel monitored all the normally
open contacts, connected in series. The other channel monitored
all the normally closed contacts, connected in series. The
interval of chatter being monitored by the test equipment ranged
from two microseconds to 100 milliseconds. The chatter interval
was set at two milliseconds.

The tests were performed on the shaker tables listed below for
the following tests:

Test Shake Table

Vibration Aging

Random Multifrequency
Biaxi al

Sine Beat and Fragility

Electrodynamic

Hydraulic

The tests performed at
the Chatsworth facility
were performed on the
hydraulic shake table
and those performed at
the LAX facility were
performed on the electro-
dynamic table. Test
logs in Appendices F and
G indicate the facility
where the tests were
conducted.

Twenty-three accelerometers were used to monitor the dynamic
r esponse during the vibration aging, random multifrequency and
the sine beat tests. Twelve accelerometers were used during
the fragility tests.

Accelerometer locations are shown in Appendix C. Accelerometer
data were recorded on strip recorders and on magnetic tapes.

9
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VIBRATION AGING

Operators SMB-0-25 and SMB-000-5 were exposed to sinusoidal
motion at the level of 0.75 g or 0.025 inch double amplitude
displacement with the frequency sweeping from 5 Hz to 200 Hz
at a rate of two-octaves per minute. Ninety minutes of vibration
was applied in each orthogonal axis. The operators were stroked
every 7-1/2 minutes to change state.

Transmissibility plots (Response Acceleration/Input Acceleration
versus Frequency) are provided in Appendix D. Stroke times ob-
served throughout the test were consistant with those recorded
in the Baseline tests, Paragraph 5.2.

No chatter was observed during this test. Examination of the
torque stripes and comparisons of acceleration response at the
start of the test and at the end of the test did not indicate
loose screws.

-10-
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6.2

6.2.1

RANOOM MULTIFREQUENCY BIAXIALTEST

Operators SMB-0-25 and SMB-000-5 were subjected to several random
multifrequency input motions. applied biaxially along one principal
horizontal axis and the vertical axis simultaneously. Operators,
mounted on the test fixtures, were rotated 90'n the horizontal
plane and the tests repeated. The input motions in the two axes
were phase independent with frequencies from 1 Hz to 100 Hz.
Amplitudes of the 1/12-octave frequency bands were adjusted to
obtain the desired TRS of the horizontal and vertical input
motions. Test Response Spectra (TRS) are provided in Appendix E.
The number of tests, test directions, axes of loadings and re-
sults are described below.

6.2.2 0 erator SMB-0-25

Yes t Oirect i on
Number of Loadin

YRS
Fi ure

es
Ouration

seconds

35

perat ng
Voltage

S of nominal
pen to
Close

ose
to 0 en

Chatter
> 2 milliseconds

No

Osbervations

No Z Input

XBZ 263 35 No

XBZ 465 35 100

XBZ 667 35 110

X BY
8

through
12

27
Nounting
Bolts came
Loose. See
6.2.2.1

XBY 13d14 35 100

X6Y 15 616 35 110

XAY
17

through
21

35

-11-
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6.2.2.1 At approximately 27 seconds after the start of the test, the
operator was observed to have come loose. The test was stopped
immediately. Examination of the operator revealed that the
operator mounting screws had come loose and that there was a

consider able amount of localized deformation of the aluminum
mounting plate under the bolt heads.

The Customer's repT esentative 'determined that a combination of
the small bearing area under the socket head mounting bolts and
the low bear ing capacity of the aluminum mounting pl ate had
resulted in excessive deformation of the mounting plate under
the bolt head, which in turn caused loosening of the bolts. In
order to properly distribute the bolt loads, 3/16 inch thick
steel washers were pl aced under the bol ts and the test was
continued. The results are described below.

6.2.3 0 erator SMB-000-5

Test
Number

Otrection
of Loadin

Figure
A endix E

est
Duration

seconds

perat ng
Voltage

S of nominal
pen to
Close

ose
to 0 en

tro e me sec+
Chatter

) 2 milliseconds Osbervattons

X6Z 162 35 10 10
Nounting
Bolts Broke
See 6.2.3.1

X6Z 364 35 100 10 10

X6Z 566 35 110 10 10 No

X6Z 7.6 8 35 10 10 No
Repeat of
Test 1

X6Y 9 6 10 27 10 10
ZPA Lower
than
required

X 6Y

X6T

11 6 12

13 6 14

35

35

100

110

10

10

10

10

No

XAY 1& 6 16 35 10
Repeat of
Test 5 with
Nigher ZPA

-12-
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! 6.2.3.1 Just before the table motion was brought to full level, the

operator was observed to have come loose. The test was stopped
immediately.

Examination of the operator revealed that two of the four mounting
bolts had sheared. off and the other two were loose. Also, there
was a considerab'le amount of local deformation of the aluminum
base plate under the bolt (mounting) heads as well as on the
walls of the bolt holes.

The Customer's representative concluded that the cause of the
bolt failure was due to insufficient bearing capacity of the
aluminum mounting plate. Steel washers 3/16 inch thick were
placed under the bolt heads and the bolts were tightened to
24 ft/lbs torque (dry) instead of the previously used torque of
16 ft/lbs (lubricated). Also, the test input levels were reduced
to envelope the RRS of Figure 3.

L

-13-
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6.2.4 Post-test examinations did not indicate any phys ical damage
to the operators. All the screws and mounting bolts were
tight. Operators were stroked at the nominal voltage and the
stroke times were consistent with those recorded in the base-
line tests.

-15-
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6.3 SINE BEAT TESTS

Operators SMB-0-25 and SMB-000-5 were subjected to a series of
sine beat tests in accordance with Table I. Initially, at least
a 1.5 second pause between beats was used. After examining the
response acceleration traces and confirming that the response
decayed much more rapidly at higher frequencies, the minimum
pause between beats was r educed as follows:

Fre uenc Ran e

5 Hz to 25 Hz

30 Hz to 50 Hz

55 Hz to 100 Hz

Pause Time

1.5 second

1.0 second

0.75 second

A detailed log of the. test is provided in Appendix F.

-16-
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TABLE I

SINE BEAT WAVEFORM CHARACTERISTICS

The input acceleration magnitude shall produce a peak
response of 6.0 g for each beat at the operator base.

Test
Frequency

Hz

5.0
6.3
7.9

10.0
12.6
15.9
20 0
25.0
30.0
35.0

Number
of

Beats

Oscillations
Per

Beat

15
15
15
15
15
15
15
15
15
15

The input acceleration magnitude shall produce a peak
response of 4.6 g for each beat at the operator base.

L.-

Test
Fre uency

Hz

10.0
12. 6
15.9
20.0
25.0
30.0
35.0
40.0
45.0
50.0
55.0
60 0
70.0
85.0

100.0

Number
of

Beats

10
10
10
10
10
10
10
10
10
10
10
10
10
10
10

Oscillations
Per

Beat

10
10
10
10
10
10
10
10
10
10
10
10
10
10
10

-17-
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TABLE I (Continued)

SINE BEAT MAVEFORH CHARACTERISTICS

The input acceleration magnitude shall
response of 3.5 g for each beat at the

produce a peak
operator base.

Test
Frequency

Hz

'10.0
12. 6
15.9
20.0
25.0
30.0
35.0
40.0
45.0
50.0
55 0
60.0
70.0
85.0

100 0

Number
of

Beats

40
40
40
40
40
40
40
40
40
40
40
40

5
5

5'scillations
Per

Beat

10
10
10
10
10
10
10

'0

10
10
10
10
10
10
10

The input acceleration magnitude shall
response of 2.0 g for each beat at the

produce a peak
operator base.

Test
Fr uency

Hz

10.00
12.6
15.9

; 20.0
25.0
30.0
35.0
40.0
45 0
50.0
55.0
60.0
70.0
85.0

100.0

Number
of

Beats

100
100
100
100
100
100
100
100
100,
100
100
100

20
20
20

Oscillations
Per

Beat

10
10
10
10
10
10
10
10
10
10'0
10
10
10
10

-18-
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6.3.2'he
operator was functional throughout the test and maintained

a consistant stroke time. There was no chatter exceeding two
milliseconds observed during this test.

0 erator SMB-000-5

The operator was functional throughout the test and maintained
a consistant stroke time. Except at 100 Hz, there was no chatter
exceeding two milliseconds observed. At 100 Hz chatter was
observed to be within five milliseconds.

-19-
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6.4 FRAGILITY TESTS

Operators SMB-0-25 and SMB-000-5 were subjected to a series of
sine beat tests in each axis at incremental acceleration levels.
The test frequencies, number of beat's at each test frequency, and
oscillations per beat at each acceleration level are described
in Table II. Tests were performed at each of the following
acceleration levels.

6.4.1

SMB-0-25: 8 g 12 g and 14 g

SMB-000-5: 8 g 10 g 12 g and 14 g

Due to test table limitations, the highest input accelerations
ranged from 9 g . to 12 g in the frequency range of 5 Hz to
15.9 Hz. Detailed records are provided in the test log in
Appendix G. Significant observations are listed herein.

SMB-0-25

Operator SMB-0-25 was tested up to an acceleration level of
14 g Operator performance was consistant with the baseline
data. Chatter was within two milliseconds up to an input
acceleration of 11 g ~ Between 11 g and 14 g, chatter in
excess of two milliseconds, up to a maximum of five milliseconds,
was observed.

6.4.2 SMB-000-5

6.4.3

Operator SMB-000-5 was tested up to an acceleration level of
14 g. Operator performance was consistant with baseline data.
During the 8 g test at frequencies of 15.9 Hz, 20 Hz and 25 Hz
the operator failed to complete the stroke. The test was temper-
arily suspended until an inspection of the operator could be
performed. The manufacturer's representative, upon inspection,
concluded that the torque switch contact pressure was insuffi-
cient, resulting in contact chatter. Contact gaps were adjusted
in accordance with Exhibit I of Appendix B. Note that the
torque switch contacts were not inspected or adjusted prior to
the start of the test. There was no reccurrence of this condi-
tion anytime during the remainder of the test program.

Throughout this test, chatter exceeded two milliseconds. The
chatter indicator interval was increased to five milliseconds.
No chatter exceeding five milliseconds was observed.

A post test visual examination of the specimens did not reveal
any physical damage. All the screws and mounting bolts were
determined to be tight.

-20-
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TABLE II
SINE BEAT MAVEFORM CHARACTERISTICS

Test
Frequency

Hz

Number
of

Beats

Osci l 1ations
Per

Beat

5.0
6.3
7.9

10.0

12.6
15'9
20.0
25.0

30.0
35.0
40.0
45.0

50.0
55.0
60.0
70 0

85.0
100.0

6
6

20
20

20
20
20
15

15
15
15
15

15
15

15
15
15
15

15
15
15
15

15
15
15
10

10
10
10
10

10
10

-21-
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APPENDIX A

Equipment List

5 369
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SEISMIC TEST

NTS Number
Instrument
Manufacturer
Model Number
Serial Number
Type
Range
Accuracy
Calibration

NTS Number
Instrument
Manufacturer
Model Number
Serial Number
Type
Linear ity
NTS Number
Instrument
Manufacturer
Model Number
Serial Number
Special Note
Resolution
Frequency Range
Calibration

NTS Number
Instrument
Manufacturer
Model Number
Serial Number
Special Note
Calibration

NTS Number
Instrument
Manufacturer
Model Number
Serial Number
Accuracy
Maximum Input
Calibration

0932V
Servo Controller
Shore Mestern Manufacturing Company
SC 1329C
None
Electronic single/dual loop
0 to 10" stroke
+5% full scale
N/A

D991V
X-Y Display
Spectral Dynamics Corpol ation
13116
400
Cathode Ray Tube
3X

D992V
Shock Spectrum Analyzer
Spectral Dynamics Corporation
13231 (Pare of SD321 System)
21
Companion to 0993V
0 to 100 volts
1 Hz to 10 kHz
12 months (Cal. due 4-6-82)

D993V
Transient Memory
Spectral Dynamics Corporation
13192 (Part of SD321 System)
24
Companion to 0992V
12 months (Cal. due 4-6-82)

01010V
X-Y Plotter
Esterline Angus, Inc.
XY575
976142
10.25% full scale
+15 volts DC
6 months (Cal. due 5-19-82)
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NTS Number
Instrument
Manufacturer
Model Number
Serial Number
Frequency Range
Calibration

NTS Number
Instrument
Manufacturer
Model Number
Serial Number
Frequency Range
Range
Special Features
Calibration

NTS Number
Instrument
Manufactur er
Model Number
Serial Number
Bandwidth
Frequency Range
Calibration

NTS Number
Instrument
Manufacturer
Model Number
Serial Number
Range

Accuracy
Calibration

NTS Number
Instrument
Manufacturer
Model Number
Serial Number
Calibration

D1025V
Sweep Oscillator
Unholtz-Dickie Corporation
OSC-1
132
2 Hz to 5,000 Hz
6 months (Cal. due 1-15-82)

D1026V
Servo Programmer
Unholtz-Dickie Corporation
SPA-7
107
5 Hz to 10,000 Hz
more than 80DB dynamic range
7 crossovers
6 months (Cal.due 4-14-82)

D1071V
Seismic Signal Synthesizer
Bird Enterprises
None
102
1/6 octave
0.92 to 32.0 Hz
Prior to test

01204V
Oscillograph, 18 Channel
Honeywell, Inc.
1858
2461 MK 74
depends on plug-in used
frequency response
DC to 5 kHz sine,
15 kHz square wave
up to 7.2 in trace amplitude
depends on plug-in used
Prior to Test

01221 V
Sine Beat Computer
Ohio Scientific
Chal lenger 8
None
N/A
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NTS Number
Instrument
Manufacturer
Model Number
Serial Number
Cal ibration

NTS Number
Instrument
Manufacturer
Model Number
Serial Number
Calibration

NTS Number
Instrument
Manufacturer
Model Number
Serial Number
Gal ib rat ion

NTS Number
Instrument
Manufacturer
Model Number
Serial Number
Calibration

D1222V
Disk Drive
Ohio Scientific
None
None
N/A

D1223V
Keyboard
Ohio Scientific
None
None
N/A

D1225V
Color Monitor
Gold Star
GS

None
N/A

012 26V
FM Tape Recorder
Sangamo-Meston
Sabre VI
None
Pri or to Test

NTS Number
Instrument
Manufacturer
Model Number
Serial Number
Cal ib ration

NTS Number
Instrument
Manufacturer
Model Number
Serial Number
Calibration

NTS Number
Instrument
Manufacturer
Model Number
Serial Number
Range
Type
Calibration

01227 V
Color Video Camera
Panasonic
PK-800
None
N/A

D1228V
Portable VCR
quasar
VH 5300
SBO 2610631
N/A

D1232Y
Oscillograph, 18 Channel
Honeywell, Inc.
1858
2209DB78
Depends on plug-ins
Fiber Optic
12 months (Cal. due 7-20-82)
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NTS Number
Instrument
Manufacturer
Model Number
Serial Number
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Accuracy
Sensitivity
Output
Calibration

NTS Number
Instrument
Manufacturer
Model Number
Serial Number
Range
Accuracy
Sensitivity
Output
Cal ibration

NTS Number
Instrument
Manufacturer
Model Number
Serial Number
Range

Accuracy

., Sensi tivity
Output
Cal ibrat ion

D1249V
Accel erometer
PCB Piezotronics, Inc.
3088
8281
50 g/5000 g max/1-3 kHz
0.5$ to 1 kHz
99.6 mV/g 9 100 Hz, 8 g's pk

'Bias level 11.3 volts
6 months (Cal. due 1-8-82)

01250 V

Accelerometer
PCB Piezotronics, Inc.
308B
8282
50 g/5000 g max/1-.3 kHz
0.5$ to 1 kHz
99.6 mv/g 8 100 Hz, 8 g's pk
Bias level 11.2 volts
6 months (Cal. due 1-8-82)

D1251V
Charge and Voltage Amplifier
PCB Piezotronics, Inc.
464MIO
647
1 to 5.0 k units/12 ranges
.01 to 110 PC/Unit
1 and 2 (Black Scale):

15'therranges: +1%

Amp Linearity, IIOV: +0.1$

DC drift: +IMV,' hours
.01 to 110 PC/Unit
%10 V, 150 mA Max, 2 ohms
Prior to Test
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NTS Number
Instrument
Manufacturer
Model Number
Serial Number
Range

Accuracy

Sensitivity
Output
Calibration

NTS Number
Instrument
Manu factur er
Model Number
Serial Number
Range
Accuracy
Calibration

NTS Number
Instrument
Manu facturer
Model Number
Serial Number
Type
Range

Calibration

NTS Number
Instrument ,
Manufacturer
Model Number
Serial Number
Calibration

NTS Number
Instrument
Manufactur er
Model Number
Serial Number
Range
Type
Special Note
Calibration

012 52V
Charge and Voltage Amplifier
PCB Piezotronics, Inc.
464 MIO
648
1 to 50 k Units/12 ranges
0.1 to 110 PC/Units
1 and 2 (Black Scale): 15%
Other Ranges: +15
Amp Linearity, +10 V: 10.15
DC drift: aIMV, 8 hours
.01 to 100 PC/Unit
110 V, f50 mA Max, 2 ohms
Prior to Test

E1058V
Servo Controller
Shore Western Manufacturing Company
SC 1125SP
None
0 to 10 inch stroke
15% full scale
N/A

E1078V
Line Impedance Stabilization Network
Solar Electronics Company
None
7413320
6338-5-TS-50N
5 UH, 50 Amp: 600 Vdc maximum
285 Vac 60 cycles maximun
Prior to Test

E1177V
Oscilloscope
Tektonix, Inc.
T922
B010331
6 months (Cal. due 2-15-82)

E1259V
Variable Transformer
AETL
None
None
3 phase, 30 Amp, 600 Vac
440 Vac
with motor controller
N/A
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NTS Number
Instrument
Manufacturer
Model Number
Serial Number
Range
Accuracy
Calibration

NTS Number
Instrument
Manufacturer
Model Number
Serial Number
Range
Accuracy
Calibration

NTS Number
Instrument
Manufacturer
Model Number
Serial Number
Type
Accuracy
Calibration

NTS Number
Instrument
Manufacturer
Model Number
Serial Number
Resolution
Aperature
Minimum Illumination
Focal Length
Gal ibr ation

NTS Number
Instrument
Manufacturer
Model Number
Serial Number
Cal ibr ation

G502V
Torque Wrench
Herbrand
FJ-300-1
0157360
0 to 300 inch-pounds
k3X
12 months (Cal. due 5-5-82)

G599V
Tlmer
Standard Electric Products Company
J5310
None
0 to 60 minutes by 0.2 second;
10.15
1 year (Cal. due 3-23-82)

G603V
Torque Wrench
S-K Tools
74015
7465842
Beam
a2X
12 months (Cal. due 5-5-82)

G614V
Closed Circuit TV Camera
Panasonic
WV-401
774646
500 lines at center
F1.6
2-foot candles
16 mm

N/A

G615V
Video Monitor
Panasonic
WV-411
None
N/A
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NTS Number
Instrument
Manufacturer
Model Number
Serial Number
Size
Number of Channels
Resolution
Calibration

NTS Number
Instrument
Manufacturer
Model Number
Serial Number
Size
Number of Channels
Resolution
Cal ibration

G616V
Video Monitor
Panasonic
WV-411
770849
9 inch
3
500 lines at center
N/A

G617V
Video Monitor
Panasonic
WV-411
770849
9 inch
3
500 lines at center
N/A

NTS Number
Instrument
Manufacturer
Model Number
Serial Number
Number of Channels
Special Features
Calibration

NTS Number
Instrument
Manufacturer
Model Number
Serial Number
Range
Calibration

NTS Number
Instrument
Manufacturer
Model Number
Serial Number
Type
Calibration

G618V
Remove Control Box
Panasonic
WV-433
6Y0002
3
Controls panning heads
N/A

G619V
Pan Head
Panasonic
WV-431
680060
300'egree panning angle
N/A

None
Seismic Simulator
National Technical Systems
None
None
36 x 36
N/A
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NTS Number
Instrument
Manufacturer
Model Number
Serial Number
Type
Range

Accuracy

Calibration

NTS Number
Instrument
Manufacturer
Model Number
Serial Number
Range

Cal ibrat ion

NTS Number
Instrument
Manufacturer
Model Number
Serial Number
Range

Calibration

NTS Number
Instrument
Manufacturer
Model Number
Serial Number
Range

Cal ibration

NTS Number
Instrument
Manufacturer
Model Number
Serial Number
Range

Cal ibrat ion

D136L
Accelerometer
Endevco Corporation
2242M4
8805
Piezoelectric
"Frequency" 5 to 6000 cps
"Shock" 0 to 2000 g's
"V.B." 0 to 1000 peak g's
"Frequency Response" +55
"Amp. Linear ity" +15
6 months (Cal. due 4-19-82)

D144L
Charge Amplifier
Unholtz-Dickie Corporation
D11MGV-8
C407
Filter A: 5 kHz
Filter B: 10 kHz
Prior to Use

D145L
Charge Amplifier
Unholtz-Dickie Corporation
011MGV-8
C408
Filter A: 5 kHz
Filter B: 10 kHz
Prior to Use

D146L
Charge Amplifier
Unholtz-Dickie Corporation
D11MGV-8
C409
Filter A: 5 kHz
Filter B: 10 kHz
Prior to Use

D147L
Char ge Amplifier
Unholtz-Dickie Corporation
D11MGV-8
C410
Filter A: 5 kHz
Filter B: 10 kHz
Pr ior to Use
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NTS Number
Instrument
Manufacturer
Model Number
Serial Number
Range

Calibration

NTS Number
Instrument
Manufacturer
Model Number
Serial Number
Type
Range

Frequency Response
Amplitude Linearity
Calibration

NTS. Number
Instrument
Manu facturer
Model Number
Serial Number
Type
Range
Accuracy
Calibration

NTS Number
Instrument
Manufacturer
Model Number
Serial Number
Type
Frequency Range

Accuracy
Cal ibration

D149L
Charge Amplifier
Unholtz-Dickie Corporation
D11MGV-8
C412
Filter A: 5 kHz
Filter B: 10 kHz
Prior to Use

D173L
Accelerometer
Endevco Corporation
2242
AA53
Piezoelectric
"Frequency" 50 to 6000 Hz
"Shock" 0 to 2000 g
"Vibration" 0 to 1000 peak g
a5X
+lf
6 months (Cal. due 1-16-82)

D201L
Accelerometer
Bruel 8 Kjaer
8303
345037
Piezoelectric
200-15 kHz; 0-10 K g's
+25
3 months (Cal. due 1-30-82)

D289L
Accel erometer
Endevco Corporation
2242
AA24 (Body 8428-71)
Piezoelectric
3 to 6 kHz
"Vibration" 0 to 1 K g's
"Shock" 0 to 2 K g's
"Output" 10 mV/g
alg
6 months (Cal. due 1-31-82)
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I'nstrument
Manufacturer
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TYpe'requency Range
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A'ccuracy
CaTibrati on

NTS: Number
instrument
Manufacturer
Model Number
Serial Number
Accuracy
Ca1ibration

TS'umber
nstrument
hnufacturer

Model Number
Serial Number
R'ange

Accuracy
Type
Cal ib ration

NTS Number
Instrument
Manufacturer
Model Number
Serial Number
Range

Accuracy
Type
Calibration

D292L
Accelerometer
Endevco Corporation
2242
AA32
Piezoelectric
3 to 6 kHz
"Vibration" 0 to 1 K g

'

"Shock" 0 to 2 K g's
"Output" 10 mV/g
11%
6 months (Cal. due 4-19-82)

D293L
Accelerometer
Endevco Corporation
2242-M4
7893 .

15.0$
6 months (Cal. due 1-31-82)

D472L
Accelerometer
Endevco Corporation
2242
4814/42-A054
"Frequency" 3-6 kHz
"Vibration" 0-1 K g's
"Shock" 0-2 K g's
"Output" 10 mV/g
41%
Piezoelectric
6 months (Cal. due 1-31-82)

D473L
Accelerometer
Endevco Corporation
2242
1737/42-344
"Frequency" 3-6 kHz
"Vibration" 0-1 K g

'

"Shock" 0-2 K g's
"Output" 10 mV/g
ilg
Piezoelectric
6 months (Cal. due 2-3-82)
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NTS Number
Instrument
Manufacturer
Model Number
Serial Number
Range

Accuracy
Type
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NTS Number
Instrument
Manufacturer
Model Number
Serial Number
Range

Accuracy
Type
Calibration

NTS Number
Instrument
Manufacturer
Model Number
Serial Number
Range

Accuracy
Type
Calibration

D474L
Accel erometer
Endevco Corporation
2242
8810/42-A471
"Frequency" 3-6 kHz
"Vibration" 0-1 K g's
"Shock" 0-2 K g's
"Output" 10 mV/g
+lg
Piezoelectric
6 months (Cal. due 1-31-82)

D476L
Accelerometer
Endevco Corporation
2242
AA20/42-A096
".Frequency" 3-6 kHz
"Vibration" 0-1 K g's
"Shock" 0-2 K g's
"Output" 10 mV/g
alg
Piezoelectric
6 months (Cal. due 1-30-82)

D477L
Accelerometer
Endevco Cor por ation
2242
4808/42-A063
"Frequency" 3-6 kHz
"Vibration" 0-1 K g's
"Shock" 0-2 K g's
"Output" 10 mV/g
+1%
Piezoelectric
6 months (Cal. due 1-31-82)

0479L
Accelerometer
Endevco Corporation
2242

'718/42-060

"Frequency" 3-6 kHz
"Vibration" O-l K g's
"Shock" 0-2 K g's
"Output" 10 mV/g
+1%
Piezoelectric
6 months (Cal. due 4-19-82)
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NTS Number
Instrument
Manufacturer
Model Number
Serial Number
Range

Accuracy
Calibration

NTS Number
Instrument
Manufacturer
Model Number
Serial Number
Range

Accuracy
Calibration

NTS Number
Instrument
Manufacturer
Model Number
Serial Number
Range
Accuracy
Calibration

NTS Number
Instrument
Manu facturer
Model Number
Serial Number
Range
Gal ibr,ation

NTS Number
Instrument
Manufacturer
Model Number
Serial Number
Range
Accuracy
Calibration

D490L
Accelerometer
Endevco Corporation
2226C
CX90
"Frequency Response" 2 to 5000 Hz
"Vibration" 0 to 1000 g's
"Shock" 0 to 2000 g's
+25
6 months (Cal. due 1-30-82)

D491L
Accelerometer
Endevco Corporation
2226C
CX77
"Frequency Response" 2 to 5000 Hz
"Vibration" 0 to 1000 g's
"Shock" 0 to 2000 g's
4'2$
6 months (Cal. due 1-14-82)

D520L
Accelerometer
Endevco Corporation
2224C
GA33
0 to 1000 g
15.0$
6 months (Cal. due 1-13-82)

D525L
Ensemble Averager
Specral Dynamics Corporation
SD309
109
1 to 1024 ensembles, 10 Hz to 20 kHz
12 months (Cal. due 1-29-82)

D543L
Charge Amplifier
Unholtz-Dickie Corporation
8 PMC II

None
1 to 100 g
+1. (5,
Prior to Use

4
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NTS Number
Instrument
Manufacturer
Model Number
Serial Number
Range
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Calibration

NTS Number
Instrument
Manufacturer
Model Number
Serial Number
Range
Accuracy
Cal ibr ation

NTS Number
Instrument
Manufacturer
Model Number
Serial Number
Range
Accuracy
Calibration

NTS Number
Instrument
Manufacturer
Model Number
Serial Number
Range
Accur acy
Cal ibrat ion

NTS Number
Instrument
Manufacturer
Model Number
Serial Number
Range
Accuse acy
Calibration

NTS Number
Instrument
Manufacturer
Model Nu'mber
Serial Number
Calibration

D544L
Charge Amplifier
Unholtz-Dickie Corporation
8 PMC

None
1 to 100 g
+l. (5
Prior to Use

. D549L
Charge Amplifier
Unholtz-Dickie Corporation
8 PMC

None
1 to 100 g
+1.05
Prior to Use

D552L
Charge Amplifier
Unholtz-Dickie Corporation
8 PMC

None
1to100 g
t1.0g
Prior to Use

D560L
Charge Amplifier
Unholtz-Dickie Corporation
8 PMC

None
1 to 100 g
tl.0$
Prior to Use

0562L
Charge Amplifier
Unholtz-Dickie Corporation
8 PMC

None
1 to 100 g
+1.0g
Prior to Use

D565L
Automatic Sigma Clipper/Mixer
National Technical Systems, LAX
NTSL1
None
Prior to Use
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NTS Number
Instrument
Manufacturer
Model Number
Serial Number
Type

. Accur acy
Calibration

NTS Number
Instrument
Manufactur er
Model Number
Serial Number
Type
Range

Frequency Range
Accuracy
Cal ibr ation

NTS Number
Instrument
Manufacturer
Model Number
Serial Number
Type
Frequency Range
Maximum Acceleration
Accur acy

Calibration

NTS Number
Instrument
Manu factur er
Model Number
Serial Number
Type
Range

Frequency Response
Accuracy

Calibration

Q

D532V
Accelerometer Standard
Endevco Corporation
2215E
NA99
Piezoelectric
f2'

months (Cal. due 1-16-82)

D571V
Accel erometer
Endevco Corporation
2220C
RE77
Piezoelectric
"Maximum Acceleration"
11000 g (sine)
+5000 g shock)
"Temperature Range" -65'F to 300'F
2 to 10,000 Hz
+35
6 months (Cal. due 4-13-82)

D663V
Accelerometer
Endevco Corporation
2224C
DA09
Piezoelectric
2 to 6000 Hz
11000 g (sine)
s2.5%
"Maximum Shock" +2000 g
6 months (Cal. due 2-3-82)

D655V
Accelerometer
Endevco Corporation
2217 M2

Q851
Piezoelectric
"Frequency" 4 to 6000 Hz
"Vibration" 11000 peak g (sine)
"Maximum Shock" 12000 g
+5%
+25

6 months (Cal. due 4-2-82)
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NTS Number
Instrument
Manufacturer
Model Number
Serial Number
Range

Accuracy
Calibration

0703V
Charge Amplifier
Unholtz-Dickie Corporation
8 PMCV

None
1 to 100 mV or PCmB/g;
0 to 1000 g in 7 ranges
meter, 12%; output voltage, a1%
Prior to Use

NTS Number
Instrument
Manufacturer
Model Number
Serial Number
Cal ibrat ion

NTS Number
Instrument
Manufacturer
Model Number
Serial Number
Range
Calibration

NTS Number
Instrument
Manufacturer
Model Number
Serial Number
Type
Range
Calibration

0768V
Charge Amplifier
Unholtz-Dickie Corporation
8 PMCVA

None
Prior to Use

0919V
.Accelerometer
Endevco Corporation
224 2M1
JA25 (Body No. 5247)
0 to 5000 Hz
Prior to Use

D920V
Accelerometer
Endevco Corporation
2211C
JA16 (Body No. 5209}
Piezoelectric
0 to 5000 Hz
Prior to Use

NTS Number
Instrument
Manufacturer
Model Number
Serial Number
Type
Range

Accuracy
Cal ibrat ion

0931V
Accelerometer
Endevco Corporation
2242C
Body C500
Piezoelectric
2 to 6000 Hz
3.1 mV rms/g peak
k3X
Prior to Use
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NTS Number
Instrument
Manufactur er
Model Number
Serial Number
Frequency Range
Accuracy
Calibration

NTS Number
Instrument
Manufacturer
Model Number
Serial Number
Type
Frequency Range
Accur acy
Calibration

NTS Number
Instrument
Manufactur er
Model Number
Serial Number
Range
Accuracy
Calibration

NTS Number
Instrument
Manufacturer
Model Number
Serial Number
Range

Special Features
Accuracy
Calibration

NTS Number
Instrument
Manufacturer
Model Number
Serial Number
Range
Accuracy
Gain
Cal ibration

D957V
Oscilloscope
Hewlett-Packard
122AR (MB N-185)
521-07906 (MB 524)
DC to'00 kHz
+51,
Prior to Use

D997V
Accelerometer
Endevco Corporation
2246
JA12
Piezoelectric
0 to 4000 Hz
+35
Prior to Use

D1005V
Charge Amplifier
Unholtz-Dickie Corporation
8 PMCVA
None
0 to 100 g in 5 ranges
S5X
Prior to Use

D1022V
Amplitude Servo/Monitor
Spectral Dynamics Corporation
SD105-C-1
627
1 to 10 kHz in 2 ranges
manual or automatic
monitors accel, Vel, and Disp.
a4%
6 months (Cal. due 1-3-82)

D1052V
Charge and Voltage Amplifier
Unholtz-Dickie Corporation
8 PMCV
None
0 to 1000 g in 7 ranges
output voltage, IIX; meter 12'

to 100 mV or PCmV/g
Prior to Use
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NTS Number
Instrument
Manufacturer
Model Number
Serial Number
Range
Accuracy
Gain
Cal ibration

NTS Number
Instrument
Manufacturer
Model Number
Serial Number
Range
Accuracy
Gain
Calibration

NTS Number
Instrument
Manufacturer
Model Number
Seri al Number
Range
Accur acy
Gain
Frequency Response
Cal ibration

NTS Number
Instrument
Manu facturer
Model Number
Serial Number
Range
Accuracy
Gain
Frequency Response
Calibration

NTS Number
Instrument
Manu factur er
Model Number
Serial Number
Range
Accuracy
Gain
Frequency Response
Calibration

D1054V
Charge and Voltage Amplifier
Unholtz-Dickie Corporation
8 PMCV

None
0 to 1000 g in 7 ranges
output voltage, +1%; meter +25
1 to 100 mV or PCmB/g
Prior to Use

D1055V
Charge and Voltage Amplifier
Unholtz-Dickie Corporation
8 PMCV

None
0 to 1000 g in 7 ranges
output voltage, 11$ ; meter 12'

to 100 mV or PCmB/g
Prior to Use

01072V
Charge Amplifier
Unholtz-Dickie Corporation
8 PMC

None
0 to 1000 g in 7 ranges
41'ain; 11$ meter
1 to 100 peak PC/peak g
11%, 10 Hz to 5 kHz
Prior to Use

D1073V
Charge Amplifier
Unholtz-Dickie Corporation
8 PMC

None
0 to 1000 g in 7 ranges
11% gain; alX meter
1 to 100 peak PC/peak g
+1%, 10 Hz to 5 kHz
Prior to Use

D1076V
Charge Amplifier
Unholtz-Dickie Corporation
8 PMC

None
0 to 1000 g in 7 ranges
+15 gain; +1% meter
1 to 100 peak PC/peak g
11%, 10 Hz to 5 kHz
Prior to Use
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NTS Number
Instrument
Manufacturer
Model Number
Serial Number
Range
Accuracy
Gain
Calibration

NTS Number
Instrument
Manufactur er
Model Number
Serial Number
Range

Accuracy

Type
Body Number
Calibration.

NTS Number
Instrument
Manufacturer
Model Number
Serial Number
Range
Frequency Response
Calibration

NTS Number
Instrument
Manufacturer
Model Number
Serial Number
Range

Accuracy
Calibration

01103 V

Charge and Voltage Amplifier
Unhol tz-Dickie Corporation
8 PMCV

None
0 to 1000 g in 7 ranges
output voltage, 11~~; meter, 12'

to 100 mV or PCmV/g
Prior to Use

D1106V
Accel erometer
Endevco Corporation
2215C
LA92
"Shock" 12000 g (peak)
"Vibration" +1000 g (sinusoidal)
"Frequency Range" 2 to 6000 Hz
"Frequency Response"

15'AmplitudeLinearity" +D
Piezoelectric
8362
6 months (Cal. due 1-14-82)

D1120V
Sweep Oscillator
Spectral Dynamics Corporation
SD104A-5
1804
0.005 Hz to 50 kHz in five 3 decade ranges
k2$
6 months (Cal. due 12-12-81)

0119 6V
Charge Amplifier
Unho1tz-Dicki e Corporation
8 PMCVA
None
1 to 1000 g in 7 ranges
1 to 100 mV or PC
output voltage, +15; meter, +2%
Prior to Use

NTS Number
Instrument
Manufacturer
Model Number
Serial Number
Type
Cal ibration

D1226V
FM Tape Recorder
Sangamo-Weston
Sabre VI
6474
3 speed, total of 15 channels
Prior to Use
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Instrument
Manufacturer
Model Number
Serial Number

'ccuracy

Type
Cal ibration

NTS Number
Instrument
Manufacturer
Model Number
Serial Number
Range
Type
Cal ibration

NTS Number
Instrument
Manufacturer
Model Number
Serial Number
Range
Accuracy
Chart Speed
Timing Marks
Cal ibrat ion

NTS Number
Instrument
Manufacturer
Model Number
Serial Number
Type
Range

Accuracy

Calibration

01231 V
Accelerometer
Endevco Corporation
2220C
EU03
+1.8X 20 Hz to 2.5$ /4000 Hz
Piezoelectric
6 months (Cal. due 12-15-81)

D1232V
Oscillograph, 18 Channels
Honeywel 1, Inc.
1858
2209DB78
depends on plug-ins
fiber optic
Prior to Use

E4482F
Oscillogr aph, 18 Channels
Honeywell, Inc.
1858-T7900
0156BE76
depends on gazvos used

f3'.1 to 160 ips in 15 steps
0.001 to 10 seconds
Prior to Use

E398L
Digital Multimeter-Counter
Valhalla Scientific
4440

~ 7-1967
LED display
0 to 500 volts AC in 5 ranges;
0 to 1000 volts DC in 5 ranges;
0 to 20 megohms in 6 ranges;
0 to 2000 milliamps, AC ordc, in 5 ranges;
0 to 10 mHz in 5 ranges;
AC volts, 10.255 of reading, 10..255 F.S.;
DC volts, +0.05$ of reading, +0.025$ F.S.;
resistance, +0.1$ of reading, i0.05%, F.S.;
AC current, 115 of reading, %0.1% to 10 kHz;
DC current, +0.3% of reading, +0.05$ F.S.;
frequency count +0.01$ of reading,
+0.005$ F.S.
6 months (Cal. due 3-18-82)
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NTS Number
Instrument
Manufacturer
Model Number
Serial Number
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Accuracy
Calibration

NTS Number
Instrument
Manufacturer
Model Number
Serial Number
Calibration

NTS Number
Instrument
Manufacturer
Model Number
Serial Number
Cal ibrat ion

NTS Number
Instrument
Manufacturer
Model Number
Serial Number
Calibration

NTS Number
Instrument
Manufacturer
Model Number
Serial Number
Cal ibration

NTS Number
Instrument
Manufactur er

'odelNumber
Serial Number
Calibration

NTS Number
Instrument
Manufacturer
Model Number
Serial Number
Cal ibrat ion

G184L
Stop Watch
Dunghans
165
None
0 to 60 seconds
10.2$
12 months (Cal. due 8-11-82)

I

None
Yoltage/Frequency Log Converter
Rockwell
Unknown
N 682 492
(Cal. due 1-12-82)

None
SD 129
Rockwell
Unknown
N 682 628
(Cal. due 11-4-82)

None
Charge Amplifier
Rockwell
Unknown
S260591
(Cal. due 11-29-82)

None
Charge Amplifier
Rockwell
Unknown
S260595
(Cal. due 11-29-82)

None
Charge Amplifier
Rockwell
Unknown
S260956
(Cal. due 11-29-82)

None
Charge Amplifier
Rockwell
Unknown
S260958
(Cal. due 11-29-82)
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GEARED LZMZT SWZTCH

FZNGER ASSEMBLY AMUSTHENT

The Limitorque recommended procedure for checking and adjusting
the geared limit finger assembly is as outlined below (ref. attach d
finger assembly sketch):

~,

1. Rotate the rotor" to the normal trip position
where contact. is made between the rotor and finger
assembly.

2e With the finger and rotor in contact, measure the
gap between the finger and "L" bracket of the fin"
ger assembly. This measurement should be made at
the finger assembly spring. The normal gap, with
the finger in contact with the rotor, should be
.020/.040 inches.

3 ~ Zf the normal gap as defined in (2) above is not
.020'.040 inches, the "L" bracket of the finger
assembly should be bent to achieve the normal gap.
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GEARED LZMZT .SWITCH

SCREW TZGHTENZNG

PROCEDURE

Geared limit switch screws which require measured torque preload
should be tightened to the following limits:

1/4 inch screws 9ft-lbs

5/16 inch screws 18ft-lbs

3/8 inch screws 30ft-lbs

The above torques require that the screw thread is,not lubricated
during the tightening process. When screw threads are lubricated,
the above values should be -educed to compensate for reduced
thread friction.

NOTE: Because of the unpredictability of screw joint variables,
particularly thread friction, it is Limitorque policy not
to.tighten geared lim't switch fasteners to a measured
torque. Limitorque procedure requires the assembly person
to tighten fasteners tight based on the feel of the threaded
joint as determined by the experience of the assembly person.

OPERATOR MOUNTING

SCREW TORQUE

SMB-000-5: 5/16 inch screws 16.5 ft - Ibs

SSQI-0-25: 3/4 icch screws 138 ft - lbs

The above torques require lubricated screw threads.
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-21

12 (Active Axis)

11 (Active Axis)
'I

Switch ¹ 3B

Switch ¹ 3C

0

9

Control
Accelerometers

Stone and Webster
MJO ¹ 548-9291

LIMITORgUE OPERATOR, Model ¹ SMB-000-5
and MODIFIED LIMIT SWITCHES, P/N - 3B and 3C

RESPONSE ACCELEROMETER LOCATIONS
FOR SINE BEAT TESTING ONLY.





STONE AND WEBSTER
MJO 0'48-9291
Specimen : LIMITORgUE OPERATOR, Model 0 SMB-000-5 and

MODIFIED LIMIT SWITCHES, P/N - 3B and 3C

RESPONSE ACCELEROMETER LOCATIONS

Accel. 4 Location Axis

l.-
2 ~

3
4.-
5.-
6.-
7.-
8.-
9.-

10.-
11.-
12.-

Operator Gear Box ..........
Operator Gear Box ..........
Operator Gear Box ..........
Operator Limit Switch ......
Operator Limit Switch ......
Operator Limit Switch ......
Operator Motor .............
Operator Motor .............
Operator Housing ...........
Operator Housing ...........
Modified Limit Switch ( 3C )
Modified Limit Switch Block

X

Z.
Y

X

Z
Y

Z
X

Z
Y

Active axis
Active axis

* These accelerometer locations are applicable
to the SINE BEAT portion of the test only.

C-2
ASS @TO. ROT
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12

Q15

Switch II 3B

QS

Switch 3C

018 /
OT4

Control
Accelerometers

'tone and Webster
NO 8 548-9291

LIMITORgUE OPFRATOR, Model 8 SMB-000-5
and MODIFIED LIMIT SWITCHES, P/N - 3B and 3C

RESPONSE ACCELEROMETER LOCATIONS
FOR SEISMIC ANO SINE SURVEY TESTING

II~NL

23

Qzz

C-3





STONE AND WEBSTER
MJO ¹ 548-9291

Specimen: LIMITORgUE OPERATOR, Model ¹ SMB-000-5 and
MODIFIED LIMIT SWITCHES, P/N - 3B and 3C

RESPONSE ACCELEROMETER LOCATIONS

Accel. ¹ Location Axis

l.-
2 ~3-
5.-
6.-
7-
8.-
9.-

10.-
11.-
12.-
13.-
14.-
15--
16.-
17.-
18.-
19.-
20.-
21.-
22 '
23 ~

Operator Gear Box ................ X
Operator Housing ................. X
Switch Block ..................... X
Operator Gear Box ................. Z
Operator Housing .................

Z'witchBlock ...................; ..Z
Operator Gear Box ..........;.;... Y,
Operator Housing .........,...;.... Y
Switch Block ..;........ ......... Y
Operator Switch ........i'.;..;..... X
Switch ¹ 38 (top) ............... X
Switch ¹ 3C (top) ............... X
Switch ¹ 3C (bottom)............. X
Operator Switch .................. Y
Switch ¹ 3B (top) ............... Y
Switch ¹ 3C top) ............... Y
Switch ¹ 3C bottom) ............ Y
Operator Switch................... Z
Switch ¹ 3B (top)................. Z
Switch ¹ 3C top)................. Z
Operator Motor.................... X
Operator Motor.................... Y
Operator Motor.................... Z

* These accelerometer locations are applicable
to the SEISMIC and SINE SURVEY portion of

C-4
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Report 548-9291, Rev.l

016

QIS

011

Q S
QO

016

Qo

Q
Qs

Switch ¹ 12C
Switch ¹ 12B

QG

/
//

/

//
/

QEI

Control
Accelerometers

Stone and Webster
MDO ¹ 548-9291

LIMITORgUE OPERATOR,
Model ¹ SMB-0-25 and
MODIFIED LIMIT SWITCHES, P/N - 12B and 12C

23
QEE

RESPONSE ACCELEROMETER LOCATIONS
FOR SEISMIC AND SINE SURVEY TESTING

ONLY.

C-5
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STONE ANO WEBSTER
MJO¹ 548-9291

Specimen : LIMITORQUE OPERATOR, Model ¹ SMB-0-25 and
MODIFIED LIMIT SWITCHES, P/N - 12B and 12C

Test Date: December 3, 1981

RESPONSE ACCELEROMETER LOCATIONS

Accel. ¹ Location Axis

l.-
2 ~3-
4.-
5.-
6.-
7
8.-
9.-

10.-
11.-
12.-
13.-
14.-
15.-
16.-
17.-
18.-
19.-
20.-
21 o»
220-
230-

Operator Gear Box......
Operator Housing.......
Switch Block...........
Operator Gear Box......
Ope|ator Housing.......
Switch Block...,.......
Operator Gear Box......
Operator Housing.......
Switch Block...........
Operator Switch........
Switch ¹ 12C (top).. "
Switch ¹ 12B (top).. "
Switch ¹ 12B (bottom).
Operator Switch.. ~ .....
Switch ¹ 12C (top)....
Switch ¹ 12B (top)....
Switch ¹ 12B (bottom).
Operator Switch........
Switch ¹ 12C (top)....
Switch ¹ 12B (top ....
Operator Motor ........
Operator Motor ........
Operator Motor

.. X

.. X

.. X

~ ~ Z
~ ~ Z
.. Z
.. Y

.. Y

.. Y

.. X

.. X

.. X

.. X

.. Y

.. Y

.. Y

.. Y

~ ~ Z
.. Z
.. Z
.. X

.. Y
~ ~ Z

C-6
AOi PTO. j47





12 (Active axis)

Qll (Active axis)

Switch ¹ 128

Switch ¹ 12C

9 (Active axis)

Q10 (Horizontal Crosstalk)
I 0

Control
Acce1erometers

7

Stone and Webster
MJO ¹ 548-9291

LIMITORQUE OPERATOR,Mode1 ¹ SMB-0-25
and MODIFIED LIMIT SWITCHES, P/N - 12B and 12C

RESPONSE ACCELEROMETER LOCATIONS
FOR SINE BEAT TESTING ONLY.
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STONE AND WEBSTER
NO 0 548-9291

Specimen : LIMITORgUE OPERATOR, Model 8 SMB-0-25 and
MODIFIED LIMIT SWITCHES, P/N - 12B and 12C

RESPONSE ACCELEROMETER LOCATIONS

Accel. 8 Location

1.-
2 ~

~

3
4..
5.»
6.-
7.-
8.-
9.-

10.-
II.-
12.-

Operator Gear Box.......
Operator Gear Box.......
Operator Gear Box.......
Operator Switch.........
Operator Switch.........
Operator Switch.........
Operator Motor..........
Operator Motor..........
Operator Housing........
Operator Housing........
Switch 8 12C (bottom}...
Switch Block............

X

Z
Y

X
Z
Y

Z
X

Active Axis
Horizontal Crossta1k
Active axis
Active axis

* These accelerometer locations are applicable to
the ~~K portion of the test only.

C-8
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PIN

VI ICORDER ¹1 V IS ICORDER ¹2
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TAPE ¹

NJORD
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TAPE ¹2

. Acce Trace G in Sens. Ch. Accel
1 /3
3
4
5

Trace G in Sens. Ch. Nv Accelerometer Ch. Mv Acce1 er omets

8 JN
9

12
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15
16

10 10

URVEYS AXES
ACCELEROMETER LOCATIONS

cd. I.0.$ X Y Z XY Location
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PIN 5 00 4 51N

Oate
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cunuch
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CAVD >> >O >/'UO

JAN

Data TEST OESCRI|ITlON

N-]o-J

/7/d
r ro os'c .Hr iso - s
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)7M
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/7
dH Io
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P7/g - 4 9m
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GENERAL DATA SHEET

CUSTOMS

'@Sr nansei
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cr4 P .C+ ft ro 9/- i7d w
/'7d W

'9 jc
3d H3
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PIN dd SIN
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r Ap cc -c'Z- rcr
o C

rw.4
r''7- 43~

AHLID CALJS OUE OATS AHL ID CAIJS OUE DATE ASL ID CAUS OUE DATE
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7
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PAR

DATE TIME LOG ENZRIES INITIAL

Oo

'35

Li~

l PAGg OF

ZEST SY DATE

GOY'Z OAR

C-53
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NTS

A NATIONAI TECHNICALSERVICES CO.

GENERAL LOG SHEET

TEST

CUSTOMER

TEST ITEM

c

AUO

S/N

SPECIFICATION PAR

DATE TIME LOG ENTRIES INITIAL

o

0 T

i
PAGE~ GP

TEST 8

ENGR.

C-54

GATE

GOY'T OAR

A44 lPTO. 2ll





A NATIONALTECHNICALSERVICES CO.

GENERAL LOG SHEET

Re ort 548-9291; Rev. I

TEST

CUSTOMER

TEST ITEM

SPECIFICATION

P/N

PAR

DATE TIME LOG ENTRIES INITIAL

2--

0 < c.

OO c

TEST DATE

OF GOY'T OAR
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A NATIONAI TECMNICALSERVICES CO"

GENERAL LOG SHEET

Re ort 548-9291 Rev.1

TEST

CUSTOALER

TEST ITEM

SPECIFICATION

I/N

PAR

DATE TIME LOG ENTRIES INITIAL

e

0 o aGP'-4 3> SE

o
5 o

00 o

Q D~ ~M

l TEST DATE

GOY'T OAR

C-I





A NATIONAL TECHNICALSERVICES COF

GENERAL LOG SHEET

TEST

CUSTOMER

TEST ITEM

SPECIFICATION

PIN S/N

PAR

DATE TIME LOG ENTRIES INITIAL

-gi 8g50

g) 7
D.d

-s''

"a
0
2 I

e ~ z 6 2
C

PAGE W 0F

TEST b DATE

GOV'T OAR

iaa I tG. —2I>





NTS

A NATIONALTECHNICALSERVICES CO.

GENERAL LOG SHEET

TEST

CUSTOARER

TEST ITEIII LI PO

SPECIFICATION

PIN

PAR

DATE TlME LOG ENTRIES INITIAL

2

0

o '
o

/g ' Qo~+.
/Oc' ~ '20

Y1
'P Q

o
'tEST DATE

PAGE OC ENGR. GOY't OAR





A NATIONALTECHNICALSERVICES CO

GENERAL LOG SHEET

R r -2l

TEST 2
CVSTOPAER

TEST ITEM

SPECIFICATION

P/N

PAR

DATE TIME LOG EN'TRIES INITIAL

I 30
/0 + 20

OOO ~X

!
12

0
2.

L-
TEST 5 DATE

PADS OF OOV'T OAR

iaa iTO

C-59





NTS

A NATIONALTECHNICALSERVICES CO

GENERAL LOG SHEET

Re ort 548-9291

TEST

CUSTOMER

TEST ITEM

SPECIFICATION

P/N

IDIO 2

PAR

DATE TIME LOG ENTRIES INITIAL

CCQ v

l 23 ~/ Ae
ZO. 8M

00 K I'

I
PACK OF

TEST SY OATE

OV'T OAR

C-60
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OOCU&&NTATION CHr CK LIST REV: 4

soooo4
3-7026-N n'. '5 8
: Section ZII, Class 1, 2

CD~OooR: Stone & De&eton
ORDER EO: SMP2 P 304R
PROJECT: Sine Mile Point -'
S&D VALVE MARE BO: o2CCAo-Attoll lg Jf
SPECIFICATIOAN iNO'~p g P'Po~ PN4 ' ADA'+ REQUIRED
DRAWING NO: Pg-go2$ A4 REV

P'SLOfii5 P -ZX.@'O

COMSAT

Menefeetntet'e Dote Repent ~X
~Certificate of Compliance ~X

Seismic Certificate (MOV Only) ~X
*Certified Material Test Reports Including for S/S ~X
a)Sol. Anneal. Cert. foz Body, Sonnet, Disc,
b)Delta-ferrite. for Weld Metal

DATA PACKAGE NO:
VELAN ORDER NO: P

CODE APPLICABILITY

CLASS

2

*~Certificate of HDE Approval
Hydrostatic Test Record

MoO. Test Report (Limitorque)
M.O./Valve Operabilicy Test Report (Velan)

Wall Thickness Documentation (Over l")
Heat Treatment Records (Velan-P/R Parts)(vhen
Weld Record Documentation

Weld Repair Record (Zf Required)

Cert. ox Compliance for Grade ZI Water

Devtation Request Approvals (If Requized)

Pneumatic Seat Leak. Test Reports
Stxess Certificate (Class 1 onlv)
ITEMS NOT PART OP DATA PACKAGE Check Off Onl

~X

~X
req 'd.) ~X

~x

~X

~X

C3

~X
~X

~X

~X

~X

C3

~x
~x <)4

.~x

~x

(4
(X)
(x)
h)

CK)
(x)
(x)
(X)
(~)
(X)

Heat Treatment Procedures
Pneumatic Seat Leak. Procedure
Calculations MOV

Forty (40) Copies of Instal.
and Oper. Inst.

Stress Report

SEAL
fPcCD +ACING

1 3 1 2 2 l3

x x

XA

x x

6 - ovez 6" NOTE: Unma

SKW Certificate of Conformance Data Package Pzepared Sy:

Weld Proceduxas
NDE Proceduzes
M/0 Test Proceduxes
Performance Test Procedures
Cleaning/Packaging Procedure

Test Procedure''as. ProcedureCg'ELD
F g 9 ]98 < o > aODT. NNET / SOLT- PILLER WELD

ZNG METAL END

E. Class..... 123 3 12
ter Test Reports-... x x x x x x x x

terial Complianceo o ~ ~ ~ ~ ~

LROE!lD
~NDEo ~ o o o ~ ~ o ~ ~ ~ ~

X- ell ETo ~ ~ ~ ~ ~ ~

0 - lss & less UTo o ~ ~ o ~ ~ x x x x x
~ MTo o ~ o ~ ~ ~ xi x x x Xi

PT o ~ ~ ~ ~ ~ ~ x X XPQ X

3 2fs~ P Charpy Impact ~ I 1 l ( I

4 - ovez 4EE

5 - full weld
zked boxes are not aoolicable to this soecif "cn.

Number:
DATE
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FOR&i NPV-1 MANUFACTURERS'ATA REPORT FOR NUCLEAR )sUMPS OR VALVESe
(Aa Roqu(rad by the Prov(a(ons of the ASM'octe, Sectfoa ))L CHv. 1) 8 O 0 P g

1. ManufaChrred by

Nia ara gnaw%. >.ower Co oraeion Scrfba New York

<>~~) N~e Rxi.enjoin@ ~eae3.on Re. 104 Oswe o New York
urerne ~id pt turcheeer or owterl

trseme eno A&tse4 12 12< Pump or Valve . Nominal Inly She Ou5st She
QnerlJ (lllahl

(a) Model No (b) Mantrhtcturara'c) Canadian
Sar(ca No. Sar(a) )tegfatration (d) Drawing ~ (f)~ (O] Year

or 7ype No. No. No. (e) Ctaaa M. No. ()u0t

(1) B - 05 B-02%

(3)

(4)

(5)

(5)

(7)

Q)
Oil)

(10)

P3-7026-N6 3 --- 1980
Rev

.e ~ n7 ~

L Oesfyn Condhfona
pnaagcel

8. Pressure Retafnfn() P)ecaa

'F or Valve Pressure Cess
0'empereturei

psf at 10'.

Manufacturer

(a) Casd

ameron ron
H/C

L 03

Gale Br% s
For e
Gale

Br'o

(1) For manually operated valves only.

'uoplemernal sheets in form of listL sketches or drawings may be used provided (1) site is 5-ti2 x 11, (2) information in
items 1, 2 end 5 on this data report is included on each sheet, snd (3) each sheet is>numbered and number of sheets
is recorded at top of this form.

(3/77) This form (E00037) mey be obtained from the Order Oeot„ASME, 345 E. 47 St New Yorir, N,Y. 10017





Q VEmN ENGINEER}NG COMPANIES

~ 'CERTIFICATE OF COMPLIANCZ " g 8 O 9 0 0 4
~

~

Niagara Mohawk Power Corp. P3-7026-N
%» CQCTl70447t T; »»L»e»»eee»»

eee'MP2-P304R

CCNC?CAC? IIC ~2 P304R Rev.l Add» 4 " Bolted Sonnet Gate Valve

CQC?OI4ÃC LD

L OWCL'NO;,
~ P3-7026-N6
Jen~ 5,.I.980

~CRATON ScltSAL NC4
e

CL OQ 1

$ 4 NQCLEAC CLASS N 5 Q NC 0 NS

lOSO» ~ %COO~ (SNC» s Saehlmy) OVALSTY CONTltOl» CASClC LST lac ioenslsALe~ sssYIrIsAYe)

/75 ASME SA 105

ASHE-SA-105

NCAT
COOCC ~

L2030

22114

ry c
r kss» r Ago»

X X

4rssoc

wedge Gg(e
Drain Pipe
Weld
~ ANS
45YSN

0» $5%0

ASME SA 105

AS'-A-276 410
SA 193 B7

SA 194 2H

x x,

8 22

15878

239149 . X X

acks at
87zu.i

C-17

htael

ArrLICASLc»
VCLAN NOT OC SI»CCtrfCATION

AS Are»NOVCO

NASIOONArrY

IN»%MASONIC

rsrsYNANY ~ ~T g 4
~eAasesYIe eeIIYIOLS ~ m
MoottcTloe» ersrYoaesYene, vsse ~ HDT 64

NCV

lrNaN ArrLIcASLCONLY}
SWONN ANO SMOSCNICO

scroNC 1IC 'NIs

oAY or
.o. N

WC HCIICOY CCIRTIfYTNAT
TNC ASOVC ST*TCNCNTS
ANO VALIItS SrtCIrlto
ANC TNMC ANO CONNCCT
AS CONTAINCO IN TNC
SCCONOS Or TNC CONrO
NATION

VCLANCNOINCCNINO CO»

~I H CO 0 INStmCTIIN

CLCAltll0$

WALLYNICIIKC$5

VEL l3 6/2
12

CTPO cQSTo»ecR eerecJElfle fwc

IIATC
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~ VEmN ENG(NEER(NG COMPAN)ES
CERTIFICATE OF NDT APPROVAL 0 0 0 g BORH VZ-IISmnA

PART 5CRIAl NO: OR HEAT CO'OC

LIOUID
tCNCTNANT

MAONCTIC
tANTICLC

~ODT

a aaCXSCAT

~(WCDSC)

-7
5

P'SIgt
H'

5D 'ie'I

SEAL WELD
DRAIN PIPE
WELD

WCLD SCATS
AND 4UIOC

NANDrACC
SCAT

N*NorAc~ooe
I wco4CI

I~8
i RERANg

~eua4-
Ffo'Pod4

FR)'Fco4

+]977

)
~er- q, Q CERTIFICATE OF PRODUCTIOIII (HYDROSTAT)C) TEST

TYPC OF TC5T S~
4 UNA'TIO N

MINS
rIICSSUII

I

IIKSULT

CBCt%4 ht4e

gOC9

SCAT
A SOS ' OIOS

le I

~ ACR 5CAT PAC)CINO

TEST DATA FOR MOTOR OPERATED VAI VES

orcaATON TTtc Qg P-25
SCRIAL No,

RATCD voLTs 575
olrrcNcNTIAL
rNcssUIIC

FULL kATCD voLTS

TIMC TO orCN (SCCS)

TIMC To CLOSC (SCCS)

rCAIC STANTINO CUNIICNT (AMtS) QP~
NORMAL OtCNATIN4 ClJNNCNT (AMrS) Qp+

orcN

CLOSE

CLOSE

I cLosc

CCRTIFI CY

TONOUC 5WITCN SCTTIN4

LIMITSWITCII SCTl'IN4
OPW
S:"T OP~M

( CLOSE ~
(S=: CLOSED

CU5TOMCR 5 RCPRC5CNTATIVK
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I
~ ~ ~

': ~P O SOX lR!2 RO17STONr ~XAS f700
rII >c4vEoPvasvs ' ~ 'g 8.0900 4.

~ '. ~ - '. '.."-.'-,-'. ' ':..'. ~ ~ - ~ st~
'

14 n I 77
~ o 0

0 VELAN ENGINEERING LTD.' -:
LARG" STEEL VALYE Dl YlSl Ql

. Montreal Quebec,'anada:.:
0

cQ

Ctrsteleec Oreer ~

C1217
~ AI05-73/ASME SP765'i'AShK Section I I, Part A,

~ . F-17370 I '974 Thnu >tinter''75 Adden'da
aeeeriesi~ '2" L.P. Valve Body

Owg.a~ FOO-007~2

~ h

ASME QUALITY'YSTEM CERTIFICATE (MATERIALS)
NO. N-1261 EXPIRES 10-.27 78. -.-

~ ~

CJ,V, Pert Htrether
'M MICA AHA YSIS

c lN p s sl cR . Hl . ala v Y cu

.66142-14,:"-: - L 2030 .26 .98 ..0)7 .019 .26

"~ material or ccmiponents shipped under the above part number has not come'In direct.contact
mercury or any of its compounds, or with any mercury containing devices employing a single

cry of contal g the manufactur Ing process, tert's, Inspection or storage.
~

~

~
C':-e~< >~- 9 BSG

CJ.W, Pert He. er Sl Meet Me,
~ 2$ Offset Lts ttAtilcA tt tt Peti s Lo

Yield Test!le Sr Klese ~ %.Re4
O'Sl ~ PSl ' '. Ittr '. Aree . Si~es, sess

66142-14
~ ~ ~

Forg.Ser.f
' 0170v

0171 M
: '-0172

i:... ~::..'12 .
'

L

Test Lotf 'or . Ser.f
IXI
169 .:.: '

75
~ 169

'
~ 017

"~ '69'.. 01 169 I CERTIFY THAT THE CONTENTS OF THIS REPORT4RE

IN COMPUANCE WITH THE fH4UIREMENTS "OF

2030. 57,400 80;900 . 30.0 .. 60.3 - 169
r '

~ o

Test Lotd " Fo . Ser.f Test Lotf
r6y . '-: .rQ
169 .: '180 sr 169
169

CdiÃr Hect He ~ ~, Jesainy Mer4eeehinttr

1565 Frt held 2eB3 hrs. at temp. Air cooled.
SPECI~le

"~

THROUGH EXCEPT AS NOTED

Hest-Treat Furnace report attached.
VELAN E R GL

~ ~hscrlhe4 es4 Swerrt te helere me this

-=-,4.h ~'une 1977 AUG is the records ei the consent,
reer rrej

~ y1l tc

t AMckotc 4$ 0 t tcsv sits

H. 0. 'RIE~, " "~'
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DRCXIPTION

I

GALT-BRITISH FORGE COMPANY
soe IIYBcYcfRKET cALiBRIDGE (0ALTL OHT NR ~

I
Velan VaLve Cary., Vermont '.O. Ã0689P Mi ~ Oe~
ASME SA105 k ASMZ 3. 5 P.V. Code Sect. 2 Part A h Sect.
3 1974 Politi.on h lfiater 75 Addenda materia1 free Atlas Steels

8 39.scs 19" diameter x 8" t&ck g 800004
12» - 600 lb. Sonnets Parg No. 0019-008-002

p odUced according
to cIIr QA. M-nual approved

by Veian Engineering

CZRTHTChTZ OF TEST

NORMQZZZl
CRKWCALANANIAS

XEAT XO C MX P 5 St CR lcIO

v
J2114 .24 .98 . 009 . 002 .18

~ecto fAccccccs t jc cA cwsfto
PHYSICAL?ROPSICTIES 2"

clccccc 4 MO EF JktA

T846
JZLL4 50~500

V
79e500

v'9.

68. 3

le

JOMINY HARXIENASEXTY-'

I CERTlFY THAT THE CONTENTS OF THIS REPORT ARE.

IN CO|IPUANCE NTH THE RHglRBIENTS OF

SPECIFICATION

ENTION ANO AOOENDA

THROU
ASPIRED

YELAN EN

MAGNETIC
PAJITICLX,'NSPECTIOÃ

TO AAISS50)

CIIAIÃSIZZ

1. Purnace No. p.2. C~ge 1200 P.
3 .. LOO P. /Q.

Hold 1650 P./7j hr
5. Air cool. e~<

F g . 91%0

EC TgO

Th "onten+s oc 'I" re~art are
COrrect 2nd "- CL'.~ " 'r.nc J Cci.lP!y
with the rcna+eriai peclfication

PER IIAN OF INSPECMN

Thes chas hr.s not csnr into direct
Ccntact Vcitcl Inei~ccc Gc 1'..l'f iiS COnl
ponmts. nor cvKh L,'." .-. g containing
d&Vices dQnng nl>MQIcccclrec tes~~ IASIleC
tion.or storage.

ALT-BRITISH FOR MPANY
AL ITY AS A CK

October 18 1 8





~ I
~i ~ ~ ~

DESCLlPT?CN

~ E

i
I

GALT-BRITISH FORGE 'LIMITED
. 204 6KVIILYSTART ~ CAQIROCR (SALTJ, CWTe WR CZS 2'5,@800004

Ver (g.40 mateMa2: Moal JktXas SteeLs~ SA 3.05 Bc fLSTH 4105 7.

3.8 L2" 600 lb. 3.3. Cate VaLve %edges to XI'. ZOO-020 pev. 0
Pt g EQO 020 002 '

~

CRXXCCLK.AXA1;1$II
HEAT NO C Wt P 5 R Cll XO

4

! F5098 ~ 30 ~ 69 ~ 010 ~ 033 o L7

~iwtiio CLCW4 % %CELE aASA 01 DCPACP 7T ~

5098 55, 000 83,000 29.0 53..9 . 2.70

Nar~~zed 1650 25 P ~ cooLed s

JOWLY
ZCETAÃCL I1Qhs)

1

10 . 1$

Q. Z

"enao

9 1980

IAAOll~iCPA1ITICIE
lHS~iMi TO AACX501

O1M1Ã AXE

t
i

I
1

ED

I CERTIFY THAT THE CONTENTS OF THIS REPM'ARE
W COW uAIeE Wte THE 'aaqUNmeaS OF

SPEIFICATNÃI C,

hmge h ~e hto ~
mero'r ~ 'fof + coNl

or with snV I1lerc <.~ .
™

devices ~gfgcblre, tesUI1S Ills'~
tion or storltSe

LTD.

PER AHAGER OF INSPEWi H

Novelnbe . 6, 1975.

~ HOVE> ASH CALT-BRITISH FORCc; LDMFiil
QA,klTY ASS RAHCX

DAiK
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~ R

~ o

i' ~

C P

4 e 4

gf 8.09004'
'L

20i 4 EVER LY STREET, CAl5.$ RLDGE, CANADA k5R 224 ~ (654) 625~4540 ~ TELEX 044~64240

May 7, 1979.

Test Rceort Sum 1ement

~ Reference purchase orders 5

C140
3

C3554
.C4658
C4659
C4668
C4935
C5071

C7028
C7303
C7355
C7357
C7726
C7737
C7754
C7757

C8994

W0025
W0026
W0029
W0033
W0261
W0530

W0544
W1001
%1009
W1079

Please add the following5 "Material produced according to our
Q.A. Manual approved by Velan Mgineering."

Ei

z~< P g 919II0

o>

ECXSO

N. W. Gray,
Q.A.'anager.
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HSC Type 718 '. . Sim 5 32« Serial'umber 90158Z11
For ~~.zkx Va1ve Purchase Order Number. C-778

Pur er

Conduct the Failcnvfng test to meet tfio requirements of:
FhA Specification VeXaa. Spec's Re MiT E 22200 fiZ Class E-7018

and ARK SPA 5.I. Chem. analysis to AGEE Sect. IIIHB 2432.2.

~t

I

KOKART.SKOrHi95'66MPANY ALLER.MATERIALSACTUALTESTING REPORT
RELIC LABORATORY .

< „~~ -. ~eg l,V Fc

~ Jcb No As Vfelded Q8»142'42C
0 V0 0 4 ~ Jcb No- Stress Relieved

7'Lo~ 737M
e

WSTRUCTIONS.
t) Il ~i
2) Sign fulfname
3) Make no erasures.
4) Retest: Designate by -,1 ancf,.2':

'MELDING DATA-"='"-..-'"I - -.*":

CJP a

I Thickness 3f4
~ s

" ~"fR, 6 E."
L t 'lt'ot Qpaninp "E

2'ncfudeckAngle f2

Fass Sequence

'olte

25 Amp'90'aa tton
ptaheat22525 fn-latpato Eemp 225-
Poorer Source M-300

Current or Polarity DCZP

Other Comments

ca: ct

Q CO ~

C2e Iaa4
C2 Iaa, .
Ct2 Cn

tv) CT
IJJ

l

I

Ã

I2 CD
IJJ Iaa

I2
a)O

SSs~
O

5t&o5
CD

CO
O

C2

a
Ioa

ED

~aa
t2eI
CD

CC

CS'a.'C

Cte)

~ Sender

VLIdTest: Lab

''WR'a

D < <F 8

J>
. ~ + n

FhAQC I ex

9 i980

Date Sent;":
5-18-'78

~ ~

EMICALANALYSIS
C .OC3 . ~Qo .055

Mn -5E 'Va .020

P .018 QQ Nr -.044
i

S .012 QQMo
.017'i

'35 ' ~AE .002

~ Cu 016'QTi .OTRI
tt )i~ll

Lab Anaiysis Ncr M42

CQRadicgraphic Test 'o@forms
T~ by J'. Fo~ ~ . SNT

~Moisture Test (Free)
Tested by= E. Shro ew

tJntatEE Oata 5 24 75

(Total)
Date 5-1 -78

~ ~

1.146'ength 14«dia .156
Date. 5-19-78

~Vertical QK ~

Date 5-22-78
~Qvetheatt Q~

PSI

(S'ee. Other Side)

~Concentricity Test. Conforms hfax.
Tested by D. Warner

[Z3FiI let'ests ~Horizontal
Tested by-. D Wa~er

~ Transvefse Tensile~ Longitudinal Bead
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+- ~ ~

e~
~ ~ ~ ~

v

HwTlw~
Far Vefan Valve

w

~lj\~~
MBA''BRCrHNS COMPANYSftum MATeuuS ACnW. TESnNG REPORT

%KD TEST LASORATCRY

,g[ 8 OO 0 g g,: Qjg Jcb No. Aa Welded'-1~ Jab No. Stress Relfeved .She, Serial Number

Puscfsase Order Number

I

LJ-ZW

FQ 28 19:9

1C-1

Gmduct the Ioltawfni test to siesat thas requfggcngggg af:
FM Specfffcatfcn Yelan Valve YEf. 'e~nance tzgfasi M~
AS@% SFA 5 18 and Sect. Ill NB 2432.2

INSTRUCTlONS
Il U ~ijlw y.
g Sign f'uli ncine
3) htlafce no esasur84
4) Retest: Desfgnati by 1 and -2

VfKQINGDATA

~ Pass Secfueeci

Valin lS Ann ir0 Sax Ar0

Ream Tawn. 65.enn 'nnnlwne Ternn.300+

Power Sanae CT~-
Current ce Polarity DCEN
Other Canments GTAW 1 8 dfa 2%

Thceiated uncpten .

Q Q

g crS

za

pa Q
Q

CD 2<

CHEMI

Tested by I Shroyer

Lab Analysfs No.

.F01

.020.

Weld Test Lab Isf~
PfLster

Fhh R8 D

FMQC d fsRster

Date Sent

1

1/Tl/79

1/nhV

CALANAI.YSIS
C~0PS

" ~Cr

P~0sn 'GDNi

Si

C .» QQTS

@/Radiographic Test Conforms

Tested by 2. Faust

~hkofstusa Test (Fnse)
Tested by=

~Cancentrfcfty Test
Tested by

~Fillet Tests ~Horizontal
Tested by:

~Tsansvesse Tensile
~L'angitudfna) Bend

SPTT. Lave!'l Dale T-'M PP

(Tcnag .
'N'

C
Date

9 )LOU
Length /ww
Date'r n

~Vertical
Date.

PSf X ~ 17-Sj8»

(See Other Side)
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4 P

I

Kbuiar Steel i~~mw
Sm Earth any Plaza Earth City (e. Lotna CountyI. >Issouri CR44
Maim'odress: PO. Box 55 Hazelwood Mo.

6304'elephoneSt@/524-t500 Telec 44-2330

MATERtAI. SHIP~ ON YOUR
P.O. 0 +AMYL UNDER SECTION
XE NCA3800 IS IN COMPLlANCE W1TH
TU8ULAR STcELS QUAUTY SYSTEM
AS'ERTIFICATE ONK590

FlCATION TRANSMITTAL

HOLDER OF ASME QUALITYSYSTEMS CERTIFICATE ihlATNlALS)NO. N-190
E p'~an Date: December ~ >97S i CamFT TNT TNK Comane ~THiSila OllTAllK

lN CGMPUAlfCK WITH THK R@UlREBENTS . OF

SPKCÃCATl0N

EDNGN ANII AQQKNDA

%NUN EXCPT AS NCKD

The material supplied on P.O. S

on our Shipp is certified by our supplier, to be in

«ccordance vvith the rettuirements of ASTH A-

Copies of the m8l certNc«te(s) for this material «re «tt«checL

g.B40" 00 x g l87" MaLI Heat No.. 564994 Ve1en Valve Part No- H-SI~

lNQ CTlQN

This is ta certify that We contents of'his report are coQecc «no that
all the operations perfarmed are in compliance with the requirements af
the state@i.al specification and the p~ese order. This is to certify that %e
piping material des~ed herein is in eccardtetce with the saecificatian,
Section XII CLass 3, of the ASHE-Boiler and Pressure Vessel Code, 1974 Edition
Subpar I&75 addenda

State of Missouri
County of St. Louis

Cent6ed and subscribed. before me, «Notary Public, in «or the above

oay and o«te /
.vly commission expires

5«ted

q <F 9]o80

/.„
"~ac~<~ 4UQ u4 <Pro j

CorolÃOco ~axlwrtOre HaCetwoOd
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SHARON TUBE COMPANY, SHARON, PENNA.
Cold Draw Deparlmertl

Pg Page 2

.port ol CHEMICALand PHYSICAL Teals for
op' 5265-78

18 004 Cugtomer
Order
No.

Lor
CHEMICALANALVals

IllrIDHEgs YIELD
pal

ULTIMA'Q

ELOIi04,TCH
aEiio
EEgr

1 2"

2 D63 809 .19 .75 015 022 .16

7200 .

50670

5

67560 2 43.5

3 E70393 .19 .70 013 .17 t8430 67030 2 44.

. 1(2" Schedule 16 o
O

D66270

D64994

. 2 .71

J'21'.70

010
J

007 ~

017

018 I
.19

J
.16

0880

9750

~ ~

68900

67450' I

43.0
J

46.0

3/4" Scltedule 160 CO 1 E71810 '22 .75 010 015 ~ .17 0820 69920 2 44.5

MATERIALSH ON
pg~. DER

III NCA3800 S IN COM

T050 ECS

OUR
GEO.

LIAN
Y
90

lON
E Wl
STE

Cold Drawn Stress Relieved Carbon Steel Seamless Pressure Pipe Meettng the Requirements ol ASTM A-t06 Grades AKB
and ASME SA-106 Grades Ad 8; Each Length ot Pipe Hydrostallcally Tesled lo 2500 P.S.I.

. TATE OF PENNSYLVANIA,
COUNTY OF MERCER

subscribed and sworn to before me this. ~~~ day
JarluGQT .A.O.,>g 79

~~-g ) g 107q'

" ', being
duly sworn according to Iaw, deposes and says that
the ligures set forlh above are correct, as contained .

In lhe records ol lhe Company.

~ ~ I

Notary Public

Time 1li 1ClA'J

500098





SHABON TUBE COMPANY, SHABON, PENNA.

'IISOQOQ4 Cotd Draw Pepartfnent

0
+HQS 34''9

Ae)IDY)of C)IEMICA) and PHYSICAL-Tests for HM~Wp8 anfl ~17 GWp;Irgr
ShOP

5m'-Va IIHaois
CUSlomer
Ordsr

~0.y 1 fe 2S
IEFHU?NZ kB.

485S 020931

~ ITEM
DES GIMPY ION

LDY IIEAYIEJMBEn

CIIEMICALANALYSIS
YIELD

Psl
ULTIMATE

PSI
Ul IYL PEII CENT

eE
YESY

2ll

p f pl

Cold Orawn Slress Relieved Carbon Sleel Seamless Pressure Pipe Meellng lhe Requirements of ASTM A-108 Grades A@8

and ASME SA-108 Grades A88; Each LenggY of Pipe 1lydroslallcally Tesled lo 2500 P.S.I.

STATE OF PENNSYLVANIA,
COUNTY OF MFRCER

SIIbscrlbed and sworn lo before me lhls 3NL day
July ,A. O., 19

8. 0. PhQO
, being

duly sworn according to law, deposes and says lhal
lhe figures sel forlh above are correct, as conlalned
ln Ihe records of Ihe Company.

My Commlsslon expires

olary Public

7P 1900
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VKAN ENGfNEERlNG COMPANIES Q.C. fNSTHUCT!ON

MALL THIC1QKSS INSPECTION
VEL-OC-665A
SECTION I

VALVE TYPE

VALVE SIZE

PRESSURE RATING

NUCLEAR CLASS

MATERQQ.

-'l.
Q.p7p BODY SERIAL NQ

BONaiT SERIAL NO.

/gQ BODY MIN. WALL THICKNESS REQ'D ( )

BONNET MIN. WALL THICKNESS RE 'D (t )

|'tS PACKING CHAMBER MIN. WALL Tb-nmZSS RE 'D t
s,a0b
.Iq'5

~ ~

e77 f
latm .~

" ~
'- tm

fCer~@)
I

I

- ~ k ~

tpc

0-D

8// S-.@ra

$ //- 88'r4
~ ~

'' C'

9 ]gap

+CTS~

~ ~

g ~

~ ~

~ ~ ~

~tm-.
- CHEC5 VA| YK BODY.'GA'YK YAMA~spy

(FINIS1KD/MACHINED CONDITION)

t SOCKETt PACKING
CHAMBER

t OUTLET t NECK t BOWL t BONNET
FLANGE

(tf)
~ 77

(tm) (tm)(tm) Inlet Quiet
B.t''7 I,Ool

E 9 J.ao/
3.C F'~ . on I
5.@g9 /, 00I

Values above are lowest measured in each faur quad-rants. For end connections, quadrants start at top
and progress clockwise, facing the end. For neck
and bonnet

7 P R Ax

ACCEPTABLE

, quadrants start at side over manufacturers NOTE: 0.77 tm minimum measured at asymbol and progress clockwise facing down. distance of l.33tm fram weld end.
t

rum NO. 67-9-76
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ho 23~4 sAN cHovEcsecoRB~AtocAAttt

OHrA~Kct.TOKYO.JAPAN

PHOAE 'OKYO '745 5'
TEl.EX JZ4bl T

POKED Bf DAZDO STAZL~
SZHBOL HAPZ tt D 0 ct

RT)F) CATE OF TESTS t:8000o4
31TH.AUG.1978

5;
i

o)
T Io'

VAPID ~IIZER~ LTD
~5 KQS AV3'UE
HG~uEAL 378 QURKC CAEADA

VIA: TAEARA IHDUSTRZES CO aL&

5
H
I
P

, VEIAIfEE62~JsG LS
2125 VABD AVEHUE

'QHXBEAL378 Q)EHEC CANADA

VIA VABCQUV&

ASTONER'~SR tat

8553
I

ASHE A-I05

"csctc~t 4" KIE PGRGIHG TO DMr. IS, 89054
PAN HAXZKAL CQHFCBIS K THE REQUIIQKS QF ASHE EIZLER AHD
PcMSl)ER VESSEL CODE, SECTXOH 11 AND111, PQR CLASS 1 CGKPOHE2GS.

~~ AS ON
PART

! C ll S)

HMT I
~ liras FICATlet HEAT NO

CHEtA I CAI ANAl YS I S

Cr Mo

A-3 6C239;..25 0.27 1.04 .018 .016

~ he material or colrponents shipped under ihe abcwe order number did not come in direct contact with mercury or any of its
coMonanrm. or with any aarcury containing devices employing a single boundary of containment. during the manufacturing proces:

ts,inspection or storage.

CWC i~ c

r ART AS corti Vc

')C.

Iw.
89054

Tte5 CERTtF'iCA i
MYE~SY

48 PCS

HEAT No. YlELD
PSI

47653
( ~)

lAECHAN t C*l PROPERT I ES

Ps)

RTIFY THA) T CONT

COMPLIANCE WITH

OF THI
R U

HARtt
NESSttb

RE RTAR

SPECIFICATION

UT + ASK A-370 + ASMEA- PER DMG. MO ~ 89054
trrcsicc04 Ilre cisce4 Iccofc&lg te

Tnnovvn

AIIO AOOENDA

N@t'5 NOTED

~T Taaazrrmz Tem)t( ) e WFE 9 soap Deg.
Back at
Temp( Deg.

VELAN GL

ABfHAITI/P p y „

Fu R /S Hrr 2)gp14 lOlu~gg+
Cz

31TH.AUG.1978

ÃATHKALS
TQ HE FREE FRQH 1KRCQBX COHTAEZMATIQH THE RAM
MATERIALAHD PZZZSHED ITEYS DID HOT CQMr ZN DZREC2
CQHTAC2 MTH KRCUBX OR HERCUHX EE'aRX1G CGHPCUMS
DUROC MAIiUFACTURE,ASSEItEIX CR 2%2.

I CERTlFY THESE TESTS TO BE CORRECT AS
COÃTANEO IN ~ RECOROS OF ~ COtAPANY

~«o

0 C. MAtvLCER
lljg~»
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VlELAIQ 5ÃGQRRQ4C CCMPARRS

Vora OVKP Xl 7f Rat, 0

of Ll1
NOe df I4PP e

Newport IOe i

tsoooo~
xscaeLal Ilrkea Report Ucndor Stiver Rtqueat X

SUPPLIER 6 PeOe Me
Ve3.an Valvo Co~. P3 702&-I

PASX Ne
818 00545i055 u RRPi54ad

Sea@6» Gaea VaLve Nla
MATERIA

C/8 SA-M5

2'.

Cahcma

GA ZVau
?RIZTCTIEN

2-2L 80

~ %)e

6929 LOL/LOS
8949-?34/XN

2&8 , 7O,i7
DS,L16,L8

CUSXOHER MQg, Pe4a Ne XTm IO.

37,38,30

caateec m. ye.
i%a

P3 7026 85 {7)H&gara Rehash SHP2 304R

seKCIEICAT1M aeqVZ OCZ Rev.
Pxogece leasing P3-7026-8& Rev. F

1} t»am 14 ca1I,o C'ar 12 lannie Seve}
co be L" Sun a SL/2" haag

2} X»ea 22 Calls for 4 1"-8uac a 3"
Long ))ex 86 Cay 8crem

ENVACR Cmeg,~

kll@Od% /oe ~,

ACTUS uOCNSZggS og ggg~~yg

L) Sonnet S»ada aalu Hu»I useC are
11/8" Qia. .'" only.

2) Take Cap.Scree 6-7/8"xR 3/4 'Long
MTK; 2- valves nat alleebled pe
Soay 8/5 %69, 110, 17L, 173, 176,

180
NOTE: Icky Sag. 8949 134/135 Res. 0

Aesombly Dwg. 8890-047 150-6004
CSI R,

Qeiijn caLLI 'Ear I 'L L/8" Qty. of LR
Boone» Iml a y.'7I8 0>. of i Vow
Cay eaxawa ptaf ant dtnetng eiU,
tatleet thee Kn neat needed

y. E.~
Cg'

19

WQgS apro)ece
TELE,COP tED

Ta ' '.~ pc>J.,lal il)C

d~
NL4-.. ~CHOATE~~

hCVLOS

Error fa Pro)act Eagiaeerkag Draehq~.
Engineeriag advised to wtcoocQ.I

OZSPOST TfCN

hccape. al Co. EC'T~

SKL1 ao» aHac» Eorm, fit franc»Qe or incorchangeobtIity,
dua to owing o»onderk design,

~~~tO
Q OAXE SV CE DATE

g~ Ia

Pr4 84@'dte P j4tlr Haoaaer huaLaoerilta Maneater I aeoeafwa l4as ~~a.
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. veian
909)neefIAQ "
companies
Planta
Williston, Vermont
Manaeal, Chebeo
Grenby, ~o
Leicester, Enyiend
Perh, France 809004

Velan Valve Corporation
've.~, Grimed Inclustrlel Perl

Wdliston, Vermont 05495
Teleph oner (802l 863.2561
Tehx: 954613

'ELD RECORD

VELSH ENGXHEERXNG COMPAHZES he eby ceztify the following
excerpts Mom its Held Record Sookt

0

'Stone & Webster Job Bo:

Niagara Mohawk

Velan Grdm No: P3-7026.-'N
Cy'tem

No: 8 f e'i~'
, FE 2 198&.

VaLve Sexual No: 8Q +
~ci ao

St,one 6 Webster P.O. Ho: ~2 p30

Stone 6 Webster Spec. No: ~Q?2-P304R Rev.1 Add.4,

WORX DQLLE

L. Seat Welds to 3ody

2. Leak off pipe to body

WELD
PROCEDURE

Vel.P.631 (5)

H]h.

'ZHBEAT COM

q'oog

WZr,Dm'S
NAtK

G.

QMOJ &A,

SYMBOL

3, Tack-Weld Disc 6 Union N/A

4... Drain pipe. to body Vel.P.631 (5)
poeoo4

5. Leak off pipe to bonnet " N/A

I

6. Wedge guide to body Vel.P.631 (5)

Q. C. YMMG:-R





VS)M
engineers g
COfi3PSAtSS

hana
%QQaaan. Vamant
Manreai, Chelae
Gaby, Chabac

ar, Eaginci
Parh, Fneca

g809004

V~ Vobis Corporation

two ~, Qtiswoicl lnduaeiai Patk
%Rigon, Vatmont 05495
Ta4ohaa: l8C2] 853 25M
Tohm SQ4ll

VEILS ESR2KEHRI CBPAKZS h hp ~ ~ All
from its Said Raced Book:

Suee & %kstm Job Ho: 12177

Cuetol8e: HGcga".a Mohawk
''elmCkrdce Ho: ~ P3-7026-N @

< a<
FE 2 19SOItem Mo: SZ

~ VaLve Se~ No: OO + . <P~c<~g.

Summa & dabster P.O. No: ~2 p304~
Steno iR Vebeter Spec. No:@+2 >304/, ~ l ~'4

NO:
0

PROCERJRZ HEAT CODE FM3aL'SF/DAE

Oc1
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g Cf

. v'-
:gl'I f0029 Rcv. 4

REJECTION REPORT

g809004
EXtlZBIT 35 REPORT WO.

DATE /D u

LOT QUhKTXTY

I
PART NO

$'/gal-/o4 -«2
DESCRIPTION

p J ]'Z"-!wo>
HATEItZAL

cjg $$ -/o5

AGC INSPECTOR

:P.A.
SHOP ORDER

lF8ÃV
>2'EX~ HO DETAIL DHC.P ATE REC'D

KM INSPECTZOS
rEy'-/g 0

CUSXOHElt amE P 0. NO,

p3-7'-hJ
ITh.l Vio

37 F 3V

CUSTOlKR APP. DliC.8

>la
HEAT NO.

C 2oZo

SPECIFICATION REQUIRESINTS
(LIST I'Y XII)
~/p Z ngp. Dje T

) 7hc xz-Ig" 'tsv 4

CAUSE OP RMECTION
(LXST BY XTEH)

)'s lq /I P
+1'5W uudFASc~ ow ggggyg.

L~SPECJ

COMECTIVE ACTION

I %o/pp

0 P~p,~c,
h.>Jibe ~ ~ ~wP+~w

CHIP SP ECTO.

DISPOSITION (LIST BY ITEM)
~ "HIOOW RmA '<

Ve~-I - R/. Qe/.4.

r. e.

DATE

/4I /CI T t

S 0ÃSXBLE DATE

Oc,-, t0.-15

Cy'FP
2 9 I

++PC'7gO

80

ACCEPT
AS ZS

REPAIR MN)IQ'CRAP REQUEST
IBAD'ER

A.g.I. (COI)E RELATED)
PLANT >ILIER
DiSPECTXON klhMCiEIt
QA e AUl)ITOIt
PRODUCT SUPI'.RUISOIt
PRODUCT PIJ 'NER
FII E

QUALITY ASSUIQ4%CE

DESXOH EltGR.

DATE

9 ~/8-7 +
DATE

CUSTOIIER REPRESF&1'I AA 'X A Fi /~c
IF APPLICABLE
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ITE2i IWL

P3- 7dACA/ ~

97- 91"'- 89
QUANTITY ACC IKQo

/ ~ .l

.NUCLEAR
S 8 CT10 N 1 l l

c, oilcar

~ oeoce PAlt1'C4 oeawnco m.

«43
VALYCOCOCRIPT!ON

/~ /c0d+ ~gu4c
~t cooc ~O'Pl

NlltLfeaa O'AL N;

INS ECTOR

'PECIPI

CATION REQUIRQKNTS
(LIST SY ITERS)

I) g.g]f ~+3k46c Pa-
( klrc48'ea/DES':..:

y J,/I//~ 4 ~~ dC r
Qi - I+MD

.p1 @g3 DepTH oC S~T
z

~

~

)r

CAUSE QF REACTION
(LIST SY ITERS)

g/ g. +Bl//ad
g >No

; CORRECTIVE ACTION

~b~tor
Qo

e

C ~ POT PTE

DISPOSITION (LIST SY gTmS)
~ac~ g~~ a ~Ra-Wld-~ ~~>~~.

WL~~~
A+Ps 5 P c

~g. PPJ~ ~~M ~Id q~(
C'

g LOBO

0
6

RESPON ISLE DA~ 'AUSE P( g AS IS REPAIR RCLfORK SCRAP REQUEST UAIVER
I

~ DISTRISUTIONc

((~1«
/

AN? (Code ra1atad)
+Kant Plana9ar

apection Hena9ar
4 A Auditor
~duct Suoemisor
~armer

GZa

U L s A AI

// /+/rg
DESIGN I E DATE

CUSTORE ÃTATIVE / ANI
Ir P

a'EGAN

EN GlNEERl NG GO.

Form 089-9-7B
Rev. 0

Rejection Report
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$3
Unit Size SQ

LIMITOB

Ref, P3-7026 TT38C

EST DATA Order Ho. P "J=P (lt

Cunt. P.O. Ho.

Parameters Test 1 Test 2 Test 3 Test 4 Test 5 Test 6 Test 7 Notes

T.S.SETTING

TIIRUST OUfPIJf

VOI.TACE

CIIRIIEtff

CYCLES

/Q Pr

35

POUIIDS

VOI.TS

A'tlPS

IIERTZ

tIOR.'tAL SETf ING LOAD 4 / 0 VOLTS NPS IO;ra'Z <r

i'IAXIIILIISETTING LOAD C7 VOLTS ht PS IIEKfZ gC

STAI.L VOLTAGE gr)Q 7 LOAD J ~i VOLTS l& PS 'sr. C~ IIERTZ r' 6

ll.A.tfoorc
Tent Lnb. Itnnngcr

P3-7ogl
L r ~H:~8

QALUL Nc. 2 ccP-iN>U-Iz8
I

Tested by
y-

Tll)n Teat Lnb. Tnclt.
I





VELAN ENGINEERlNG COMPAN I Es ENGl NEER f NG CALCULATlOh

SR 6393

5.0 CERVXPXCATXON OP SZXSHXC REPORT SR 63 93 gj f5440 Q
We hereby certify that the design of the valve(s) meets theseismic recpu.zements of the Stone E Webster Specification
No. NMP2-P304R and the 2BHE Boiler and Pressure Vessel Code
Section ZXZ< CLass 2 a 3, 1974 Edition with addenda throughWinter 1975

t
t I(/»3eport Prepared By - Thanh Nguyen-Dinh

ro..

"+/~/get'eport

Certified 'By:

Lyproved bz:
S. ISaITSRZ,
inaXpst-
84pxa

'ate:

Swiss

~"ggQR E+'„,.~ -.

t 1

g
t7,g. sc qQ

Report Certified By:

IsdegL1" at ~~inSize t

f~ 4 t I gag;. ~

~ 1

J ~

~ r

Sov.24, 1978 TiN.D.
Rw".

) ~ or \
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RKK FhBKLELQR

March 28/72 „Original 1oeue

mmRXM
aev. 0

pemuae/';
bkREER?

I
Co Na+
hu- Vo

Feb. 28/73 See Harginal Note Rsvp 1 C. emieanf
hX

her. l7/74 See )4arjinal Notarion Rev. 2 4 . ~ A.CPriico /)
h Ve

gt
v'ey

2l/74 See urinal notes Rev.3 R ~ nutso&/i ~~ hoK Velaa

.July 29/74
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1¹

I 1

mm
Chio psooeoose esosblfibee all zeoofssooo~. f~
h¹¹sosoasfo oss¹1¹g of Velaa ¹oolses Valse¹ ~
to confora to ASIDE Boiler and Pressure Vessel C
Section III . Nuclear Pcver Plant Cosspon n~ ~
respect to blase.f, Class 2 and Class 3 Valveso .

2¹

2.1 AQC Boiler and Pressure Vessel Code, Sec III~
and current Addenda

2.2 ANSI Standard IL6.5

e

2.3 HSS Standard Practice HSSWML. 1lydroetatic Teatime
of Steel Valves (1) ~

Calibration of Neasgzsini and Test Bquipaeat VER@ 503

3¹

3.1 Test fluid for hydrostatic testinI shall be dgalaeralkaed
"Crede Aeo rater. later teeperatssre shell set eaceed 100ef.

3.2 ~ hydrostatic tests are hei~ cene ted mth ~,
the valve shall be relieved of all stir.

3.3 The valve shall not be painted before shell pressure
tests are cosspleted.

3.4 If hydrostatic tests in the presence of the purchaserss
representative are required by their specification, the
test shall be conducted prior to paint the valves.

3¹5 Xf hydrostatic tests in the presence cf the purchaser!s
.representative are requested after the valves have been
tested and painted the valves may be retestod vithout
the ressoval of paint.

~
~
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3".6. Prassure gauges shall have a range o~ of not Less than 1 1/4
s or aors than 4 these the intented aaxQ~a tos pre

1 be obs rved Pr sure ge
ted nd controlled in accordance with N~g 905: "

~ test nausea shall be checked aiainst a aaagec~> ins +>e~ and protected by a ahut-off valve ~ ..'

a~, prior to each series of teats.
at ea " change of valve type, size or pressure ~

» whichever occurs first.

The hydrostatic test pressures shall be appliedcvith
both ends of ths valves closed

4.1 1. )
The valve shall be given a hydroatatio shell tost
in the fully open position (back seat in contact)
vith the packing removed for valves shipped
vithout packing rings and loosened gland bolts
for packed valves.

The back seat shall then be -remved froe contact
and the packing coepreaaed (instalL pac in
valves teated vithout) by iightoning the a
ao that the stuffing bmc villbe aubgeotel to
the hydrostatic shell teat pressure.

4.1.2.

4.1.3.

The valve shall be given a hydrostatic shell
test vith the pressure applied under the 4iso.
(to open the seat)

(Cate Globe & Check
Valves Classes 1,2

The teat pressure for Class 1 valves shall be
as shown in table 1.
The test pressure for Class 2 83 valves shall
be as shown in table Xi.
The duration of the teat shall be 15 minutes
ior each'inch of design minimum wall thinness
but not Ieas chan 10 minutes for Class I 2 & 3.
(See Table III). The duration of the packs
chamber teat 'shall be 5 minutes aaxbaua.

~ ~ 0

as)

o ~ i!arch 3'l7 s~'E. I. drcncois I~AOC ~lnt 12





valse~

4.2

4.1.4.

4.2 l.

Folloving the application of th
tost pressure the valve aha 1 be
vith the hydrostatic pressure still
anplied. ~ leakage or permanent defo~~~
shall be cause for rejection.

)

The valves shall be aiven a hydrostatic seat
teat applied successively on each side of the
closed seat vith the opposite side connected
to a leakage collection ayatea.

< ~

Ijyr

~ gQ

~ t ~

. ~

The collection systea is filled vith
vatot'o

a aero lovel to perait leakage to be aeasured.

4.2.2.
The valves shall be given a hydrostatic seat test
in accordance vith parag. 4.2.1 except that the
pressure shall be applied belov the seat vith
the opposite aide connected to the collection
ayscoso

4.2 3.

The valves shall bo given.a hydrcetatio seat
test in accords~ vith parag. 4.2.1 except
thit the pressure shall be applied on tho
dovn atroaa aide (to close seat) of tho
disc vith Che opposite side connected to the
collection aysCoe.

4.2.4. s
Gate, u ~ 4 Check, ss l, 2 5 3)

Test proaaures for all va1vea shell be $ n

accordance.rlth Table IV,

~ ~i

o
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The dutation of the test shall be l alnute foe
each inch of design nini«ua «all thickness
but not.less than I ninuto Cot Class l ~ 2

(see Table V).

ai2 3 Exa«ination Cor L ak

In the absence of custos's specifloa I " ~

'eakagetate should not exceed 2cc por ho«
per inch of dianetet of noninal valve sible~

3 Disc H drostatio Test

~ ~ ~

1 ~ 3 ~ 1 ~ Test Pressure and Outation

the valves shall be given a disc hydrostatic
test ~lth the valve disc Ln the Cully closed
position. the test pressure shall be applied
across the valve diso and be In accotdanoe «ith
Table IV. The duration oC the test shall be
one einute per inch oC oini«ua «all thickness~
«ith a alnlesa duration of one «Inute (Table V).

4.3.2. L~eaL ~ ~

During this test, seat leakage Ls pereitted un
less the Contract Insttuotion states other«iae.

l 3.3 ~ This test say be done concurrently «lth the
seat leakage test.

p/,g ~ ' I '
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SKAT LKANACf AIIO 0 SC IITOROTATIC LCAN TESTS
L

~Q

h

e
i

~ ~

i W

n
O

TEIIP/PRESS
HATIIC

1$ 0
300
100
400
POO

L$00
2500

r-
1 1 fa Ct vL/kilo

e

300
7$ 0

1000
L500
2250
3750
4250

Lyl

300
750

1000
1500
2200
3400
4000

IIO.

)00
150

1000
1500
2200
3400

.4000

311, 314

300
750

1000
'500

2250
3750
42$ sI

300
470
~ tD

13)$
2005
3)b5
5570

,. ~

~ ~

NOTEs The Clgurea are derived tron ASNE Seotlon Ill tTablea N)5)L-L te 7
Retetenees NO)5jL 2 ~ IIC, 35LI) and IISS SP 41 (Tabl ~ LX and IV},
the higher ootreepondlng valve of the tao Tebloa. {ASIIE 2 HSS) haa
been. seproduoed above.
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INTRODOCTION

This manual has been prepared by Velan Engineers, Designers and
Maintenance Personnel to assist you In obtaining many more years of
satisfactory service with your Bolted Bonnet or Bolted Cover Valves. It will
also assist you In restoring your valve to the best working condition with a
minimum of time and expense.

Velan Valves are designed and manufactured using many years of constant
development and Improvement.

Before beginning any major work, we recommend that you carefully read
this booklet at least once to understand the valve's physical construction.

Please note that Ifthe reason for the service problem Is not understood, we
suggest that you get in touch with your local Velan representative or call the
Head Office for more technical assistance.

.On beginning any maJor work, we recommend that you carefully check the
nameplate on the valve and record the figure number to identify the type
and size of valve with which you are dealing. See Ftgure1 to understand how
the "Key to Velan Steel Valve Figure Numbers" works.
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Velan Figure N((mbers are designed to cover essential features. When ordering please show Figure Numbers to preclude

misunderstanding of your requirements. A detailed description for SPECIALS must always accompany order.

Type of Size ol
Connection Connection

Pressure
Rating

Type Body
Style

Body Trim
Material Material

A B

01- t/i
02- 3/8

03 - 1/2

04- 3/o

05 - 1

08 - 11/o
07 - 1'l2
08-2

09- 21/2
10- 3
11- 31/2
12- 4
13- 5
14- 6
15- 8
18 - 10

A TYPE OF CONNECTION

A - SPECIAL
B - Butt Weld
C - Combination
F - Flanged

8 SIKE OF CONNECTION

18 - 12
19 - 14
20- 18
21 - 18
22-20
23 - 22
24- 24
26 - 26

28-28
30-30
32- 32
34-34
36-36

A - Flanged, Ring Joint
S - Screwed
U - Undrilldd Flanges
W- Socket Weld

F BODY MATERIAL

01 SPECIAL
02 A105, WCB
03 Carbon Moly, F1, WC1
04 Chr. Moly, F5, C5
05 Chr. Moly, F11, WCB
06 Chr. Moly, F22, WC9
07
08
11 Stainless Steel, F304, CFB
12 Stainless Steel, F304L, CF3
13 Stainless Steel, F316, CFBM
14 Stainless Steel, F31BI„CF3M

15 Stainless Steel, F347, CFBC
16 Stainless Steel, F304H
17 Stainless Steel, F430
18 Stainless Steel, F321
19 Monet
20 lnconel
21 Hastelloy
22 Titanium
23 Alloy 20
24 LF.1
25 LCB
26 LF.2

C PRFSSURE RATING

0 - 150 lb. 3 - 1500 lb. 8 - 400 lb.
1 - 300 lb. 4 - 2500 lb. 7 - 900 lb.
2-600 1b.or 5-4500lb.

API 800 (as required)

0 TYPE

01 Flow Control Valve OS E Y.
02 Ball Check Valve.
03 Piston Check Valve.
04 Strainer.
05 Conventional Port Gate Valves OS 8 Y.
08 Full Bore Gate Valve OS 8 Y.
07 Stop Valve OS 6 Y. (Globe)
08 Stop Check Valve OS 8 Y.
09 Needle Valve OS (L Y.
10 Continuous Blow.Oown Valve with venturl OS 8 Y.
11 Swing Check Valve.
12 'End'ntry Ball Valve.
13 'Top'ntry Ball Valve.
14 Parallel Slide Valve.
15 Instrument Valve.
16 By pass Valve (Inlet).
17 By pass Valve (Outlet).
18 Orain Valve.
19 Conventional Port Gate Valve ISRS.
99 SPECIAL

G TRIM MATERIAL

PLANTlPROOUCTS

ALLPLANTS
tra--2"
Forged Steel Valves

2 tO" - 24"
Forged Stool Valves

1O 2a"
Coal Steel Vatveo

COOK wdoodrotsc SKAT

AA SPECIAL SPECIAL SPECIAL

TX
lY
Ts
TN
MY
Ms
XY

t3'/r Ct.
13% Cr.
13% Cr. (Hl)
13% Cr. (Hl)
SS310
SS310 (H 1)
Monel S

13% Cr.
13% Cr. (Hl)
13'/v Ct. (Hl)
tsi/v Crt(H1)
SS318 (Hl)
SS315 (Hl)
Monel (Hl)

13% Cr.
13% Cr.
13% Ct.
030 or 3tda
030 or 318e
030 or 3tda
Monol or Monol t(

TS
Ms
LS
FM
FR
XY

A105 (Hl)
SS310 (H 1)
LF2 (Hl)
F 11 (Hl)or SS310 (Hl)
F22 (Hl) or SS3ld (Hl)
MOnel S

CA ldor WCB(H2)
WCS (Hl)
LCS Oll)

A105 (Hl)
SS310 (Hl)
LF2 (Hl)
F 1 1 or SS315 (Hl)
F22 or SS310(H1)
A105 (Hl)

13'h Cr.
530
13'/v Ct.
13% Ct.
13% Ct.
Mon» or Monot a

A105 or A105 (H 1) 13'h Cr.
AlgdorA100(H1) 13'h Cr
AlgsorA105(H1) 13% Ct.

MX WCS (H3)
MY WCS (H3)
Ms WC8 (H 1)

A105 or A100(H3) 55315
A105 or A105(Hl) SS315
A105 or A(08 (H1) SS31d

xY wcs (Ha) or Monol s A105 or A105 (Hl) Mont( or Moner t(

CF8Mgntegrae SS310SX CF8M

E BODYSTYLE

4 Vertical A SPECIAL
5 Angle B Bolted Bonnet (Forged)
6 Inclined C Bolted Bonnet (Cast)

0 Oiaphragm
P Pressure Seal
S Bellows Seal
W Welded Bonnet
X Bonndtless (Welded Seat/Bottom Plug)
2 Bonnetless (New Style)

NOTESI
1. Hsrdfaclng Code: H1 = Stellited, H2 = 13% Cr., H3 = 316, H4 = Mone).
2. Non standard trims are available on request and shou/d be coded AA

(detailed description required).
3. TS, TN, MS trims may have solid stelllte Wedge/Olsc.
4. All 1/2" -2" Forged globes and piston checks have integral stellite

seats.
5. NACEServlce:Speclaltrlmavailableonrequest. (CodeNC)
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~PES OF VALVES

I

I

PARTS OESCRIPT ON

I 800Y IS YAAMI8JSHPO.. 25MARtC
80NNET l4 PACKS FLANGE '6'IOKE MJT

S STEM IS GUCE SLEEVE 2T HOUSNG OOIOI
4 SPIRAL GASKET I6 8EILEVAAE WASIER 28~SE FITTING
S '80OY SONNET STUO IT PACKING FLANGE STIO 29'HAPQIPEXL
6 8COY'8CtJCT MIT KI PACKING FLANGE MIT XPNAt47IIIEEL KEY
T LEAK OFF PIPE 6 TOROUE ARM SI HAMthtEEL MIT
8 'SLOW OUT PUN 20 TCROUE ARM. CAP SCREW S2'HAWAtCK MIT SET SCREW
9.SLOW OUT GASKET 27-TOICUE ARMKEY SS'IOKE ICUSING CAP SCREW

0 'IPAI RFIG 22'1CFKTJE ARM 8EARYIG S4'SEAT
II PACKFIG RING 2S'OKE O'WEDGE CUCE
a LANTERN RFIG 24 YOKE.~ CAP SCREW SG WEOGE

PARTS OESCRPTICN

800Y 20 lCFKLX ARM CAP SCREW

2 SONNET 27 TCROIX ARM KEY
STEM 22 TIY7OUE ARM 8EAIUNG

4 SPUIAL GASKET 2S YOKE

5 8COY 8CIP7ETSTIA) 24 ICKE 80MIET CAP SCREW

6 8COY 8CAFCT MJT 2S~
II PACKPIG RING 26'7OKE IIUT
IS-GLAM7 8USMNG 2T.HOUSYIG COIER
l4 PACKING FLANGE 28 GREASE FITTING
IT PACKING FLANGE STIN 294IAIOAFEEL
KI PACKING FLANGE NUT ~NOIFHEEL KEY
l9 TCROLE ARM Sl HAMIWHEEL NUT

S2~0YIHEEL MIT SET SCF

SS'ICKE HOUSY70 CAP SCPE

S4 SEAT
99%ISO
4OIJXK 8RACKET
47 'tEXHO 80LT
424IEXIO NUT
45%PRIG44~R PECE
45+TRCKE UMITER
464TRCKE UNITER CAP

SC"'T

STROKE UMTER STLO

l8

~ ~ ~

5

6
2

9
8

4

4I

-
Flg. 2

Gate Valve

Forged Bolted Bonnet Gate Valves 2th" - 24". The.
hardfaced seats are seal welded.

Flg. 3 .
~

Parallel Slide Valve

Forged Bolted Bonnet Parallel Slide 2'h" - 24".
The hardfaced seats are seal welded.
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PARTS OESCRJPTCN

I SCOT IS'OAOE SLEEVE
2 'SONNET IO'ELLEVLLE WASHER

3 STEM It'PACKt4 FLJU4E STUO
4 SPIRAL CASKET IS PACKt4 tLANCE NUT
5 800Y'80NAKT STIJO 19'OROUE ARM
6 '800Y'80NJET NUT „20'TOIKKK ARM CAP SCREW
8 SIOW'OJT PUJG 2I TOIICUE ARM KEY
9 SJCW OJT CASKET 22 TOGUE ARM 8EARt4
t0 AtJK RING 23 YOKE
II PACKt4 Rt4 24 YOKE'SCttCT CAP SCREW
I3'IAAt4 8JSItt4 254EARt4
I~ PACKING FLAt4E 26 ICKE NUT

ET HGUSt4 COVER

2S~EASE FITTING
29%AMVKR WHEEL
30'HAMIIER IIHEEL KEY
3I HAMMER WHEEL NUT
32+AMAKR YJIKEL SET SCREW

~ 33'ICKE HCUSt4 CAP SCRKW

3T~
~S<TEM CXAAR
49aSC IAACN

50 THRUST PAO

PARTS OESCRIPTION

I 800Y
SONNET

3 'STEM
4 SPIRAL CASKET
5 'SCOT SONNET STIO
6 '800Y SCttJET IAJT
T 'I,EAK OFF PIPE

II PACKt4 RNG
I2 LANTERN Rt4
IS CLAI4 SUIHY4
l4 'PACKt4 FLANGE

IS CUOE SLEEVK
l6 ~ SELLEVALE WASIKR
lt PACKt4 FLANCE SilO
IS-PAOCt4 FLANCE NUT
t9 TCRGlE ARM

20.TOROJE ARM CAP. SCREW
2l TCRCUE ARM KEY
22'TCRCAE ARM SEARt4
23 TOKE24~ SCNJET ~ SCREW

25 8EARt4

26'YOKE NIJT
2T.IKJUSt4 COJER

28 CREASE FITTR4
29~IEEL
30&At4WIIEEL KEY

3I HAI4WHEEL IAJT
32.HAI4WHEEL NUT SET SCREW

33.COKIE ~ HOUSING CAP SCREW
37 OSC

H 4
6

Ffg. 4
Globe Valve

Forged Bolted Bonnet Globe Valves 2~12" - 12"
have an integral hardfaced seat. The forged
disc has a hardfaced seat and guide surface. It
ls guided at the top and bottom.

Fig. 5

Stop Check Valve
I

Forged Bolted Bonnet Stop Check Vavles 2'12"-
12" have an integral hardface seat. The forged
disc has a hardfaced seat and guide surface. It
is guided at the top and bottom.
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- PARTS OESCRPTICN

I - BCOY

2 COVER

3 - BODY-COVER STUD

4 - BODY-COVER NUT

5 - SPIRAL GASKET

6 DISC
7 -HANGER

8 - BUSHING

9 -HANGER PIN

IO tG BOLT,

II -LOCK BRACKET

l2 DISC NUT

l3 COTTER PIN
14 - HAt4ER BRACKET

I5 ROLL PIN pygmy
l6 - SEAT

NLE

II
9

5

I6

3
4

2

0

6

l2

l3

Flg. 6- Swing Check I

Forged Bolted Cover Swing Check Vavle 2~h" -24". The hardfaced
seat Is seal welded.

PARTS DESCRPTION

I -BQOY

2 COVER

3 800Y COVER STUD
4 BCOY-CCVER NUT
5 SPIRAL GASKET

6 - DISC
l7 - SPRING

l7

Fig. 7- Piston Check

Forged Bolted Cover Piston Check Valves 2'h" -12" have a hardfaced
Integrally deposited seat. The light disc piston ensures maximum
liftand low pressure drop.

~ ~



II RECEIVING AND PREPARATION FOR INSTALLATION

1.0 Receiving Inspection
Allvalves must be examined fdr signs of damage that may have occurred during transporta-
tion. Any damage which may have been caused.to the valve during transportation should be
analysed and a damage report should be Issued. Any serious damage should be reported to
your local Veian representative or a call should be made to the Mead ONce so that a suitable
arrangement for repairs can be made without delay.

1.1 gualfty Control Documentatfon
For valves purchased with Quality Control (Q,C.) certification, check the package of
documents to see that Quality Control certificates are complete as per the purchase order.
1.2 Storage
Valves should be stored in a suitably sheltered place to prevent contamination by weather,
dirt or dampness. The valve Is shipped with end protectors on the Inlet and outlet which .

should stay on the valve until lt Is ready for Installation.
Note: Ifactuators are Involved, please refer to the

applicable actuator manufacturer's Instruction
for storage.

1.3 Handling and Preparation
On large valves, a hoist ls needed to assist Installation. A sling should be placed under the
valve body so that the unit can be lifted vertically to meet Its final destination. From all types
ofvalves, end protectors must be removed and connections checked forclear(llness. Anyvisi-
ble foreign matter must be removed from end connections on weld end valves. The weld
end preparation must be cleaned properly with a suitable solvent such as acetone of alcohol.
Do not use chloride or fluoride bearing solvents.

1.4 Special Instruction far Gate Type Valves
The flow through gate valves can be from either end. There may. be exceptions to this when
bypass piping is welded to the valve body. Check your piping layout drawing to ensure cor-
rect position and direction of flow. Gate valves should be installed and welded Into the
pipeline with the wedge or disc In the fullyclosed position. Ifthe valve is leftopen or partially
open, the valves could distort and may leak during operation. Also, leaving the valve in a fully
closed position helps prevent weld spatter from falling directly onto the mating faces of the
seats.

1.5 Spec/al Instruction for Globe Type Valves
Globe type valves are usually installed with the Inlet below the valve seat (Fig. 4). This has to
be checked carefully to prevent incorrect Installation. If throttling service Is particularly
severe, it Is recommended that consideration be given to Installing the valve so that the flow
enters over the top of the seat and goes down through it. In this case, the valve ls maintained
In a more stable condition.
Consequently, the amount of wear Is minimized and the external noise which ls sometimes
heard is reduced. The valve operation becomes easier due to reduced torque required when
closing the valve.
Globe type valves should be Installed and welded with the disc In a fully closed position to
prevent damage to the valve during Installation. Also, leaving the disc In a fullyclosed posi-
tion helps prevent weld spatter from falling directly onto the mating faces of the seat and
disc.
Precautfon: Allowtime for welding to cool before trying the valve for the first time in the

pipeline.

1.6 Specfal Instructfon for Check Type Valves
Check type valves must be Installed with the Inlet In direction of arrow (Figs. 5, 6 and 7). This
has to be checked carefully before Installing the valve. The placing of a check valve in the op-
posite direction to the flowwillprevent the disc from swinging free and therefore prevent
normal operation of the valve.



III OPERATION

1.0 General

Allvalves require checking before being put Into operation. In addition, regular inspection Is

recommended during operation. Prompt attention should be paid when trouble arises. As a

general rule, valves should be subJected to scheduled maintenance.

1.1 Smoothness ofOperation

Lubrication of stem threads, gearing and other working components outside the fluid area
should be performed frequently and at least once every six months. Specific lubricants and
frequency of application are shown In Table A. Valves that are not operated frequently and
which may remain open or closed for long periods of time should be worked even lfonly par-
tiallyabout once a month.

Important: Excessive handwheel effort can Indicate the following.

a) Improperly lubricated or damaged valve stem.
b) Valve packing compression too tight (check torques to Table C).

c) Faulty or damaged valve parts.

TABLEA
RECOMMENDED LUBRICATION

PART LUBRICATION APPUCATION FREQUENCY

Stem
threads

Shell: Abrasla
No. 3

Molykote Corp:
Molykote "G" or
equal

Directly to
threads.

When threads
appear dry.

Yoke nut Shell: Abrasla
No. 3

Molykote Corp:
Molykote "G" or
equal

InJect through
grease fitting
at hub of yoke,

Concurrently
with stem
thread
lubrication

Spiral
Wound
Asbestos
Gasket

Neolube
(graphite and
mineral spirits)

Thin coating on
all surfaces.

On valve
assembly only.

All threaded
parts except
stem and
yoke nut.

Anti-seize compound
No. 425-A made by
Crane Co. or equal.

Thin coat on
threads.

On valve
assembly only.



'.2 Seat Tightness-Closing Torques

Even a new valve with seating faces lapped to perfection and a fullseatwedge or disc contact
will be pressure tight only when sufficient stem load ls applied. The mlnlmum stem load for
each size of valve and operating pressure varies, of course, but should be known by the
operating personnel in order to seat the valve properly. Slight over-torqulng should not
damage a properly designed valve.

0
Caut1on: Do not use cheaters on handwheel.

Diagram A indicates the approximate minimum torques required to close a valve tightly for
any given operating pressures. Take your operating pressure multiplied by the K factor for a
given size of valve and add Kz factor. This willgive you an approximate torque to seat a stan-
dard Velan Valve.

Torque (Pressure x K1) + Kz

LO

, ~

,1
. ~

S

a iz ~ >s ia zo zg
VAI.VE SIZE —IN S.

DIAGRAMA

12

(e.g.) Torque (1125 x.29) + 100 426 TYpe
Valve Size
Pressure
Kq

K2
Torque

Gate
10"
1125 It).
.29
100
426 ft.jib.
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IV MAINTENANCE

TROUBLE SHOOTING CHART

TABLEB

GENERAL PROBLEMS PROCMURE FOR REPAIR

Packing
Chamber
Leakage

~ Packing compression
~ Gland bushing binding

~ Packing chamber leakage
Section IVa Para. 1.0

~ Packing worn
~Stem, packing chamber
damaged

~ Repacklng procedure
Section IVa Para. 1.1

Body-Bonnet
Joint Leakage

~Spiral gasket damaged
~ Body or bonnet damaged

~ Replacement of gasket
Section IVb Para. 1.4

~Tightness of bolting ~ Body-bonnet stud torqulng
Section IVb Para. 1.1

Seat Leakage ~ Lack of seating torque ~Closing torque
Section III Para. 1.2

~ Damaged seat faces ~Seat Repair
Section IVc Para. 1,0

~ Disc movement restricted ~ Disassembly & reassembly
swing check valves
Section V Para. 1.5
Section Vl Para. 1.5

Operation
Smoothness

~ Lubrication ~ Lubrication
Section III Para. 1.1

~ Packing compression ~ Packing torque
Section IVa Para. 1.5

~ Stem thread yoke
nut thread

. Disassembly & reassembly
Section V Para. 1.4
Section VI Para. 1.1



IY MAINTENANCE

IV(a) Packfng Chamber Leakage
1.0 General

Ifmofsture or drfpplng occurs around the stem or the I.D. packing chamber, the follow-
Ing points must be Investigated before removing the packing.

1. Check If the packing flange ts torqued down to the correct torque as shown In
Table C.

2. Check If the live load arrangement ts In correct order. Compare your live loading
arrangement with Flg. 8 (a) and (b). If the live loading arrangement Is not correct,
open the valve to the backseat position and tighten up on the seat ffrmly.

CAUTION: One must determine the effectivenes of the backseat seal as you dismantle
the live loading arrangement. If leakage occurs during disassembly, line
pressure must be shut off. Reassemble live loading arrangement In correct
order then torque down to the correct torque as shown In Table C.

LIVELOADING

IS

I6

I8 ~

15

l6

Flg. 8(a)
Single Stacking Arrangement

3 -STEM
l4- PACKING FLANGE
l5- GUCE SLEEVE
l6- BELLEVILLE WASHER
IT PACKING FLANGE STLJO
l8 PACKING FLANGE NUT Ffg. 8(b)

Double Stacking
Arrangement

14

3. Check If the gland bushing ls binding against the packing chamber wall or stem. If
so, open valve to backseat position and firmlytighten up on seat. Loosen the pack-
ing flange and realign the gland bushing. Tighten up the packing flange a littleat a
time on each side, then torque down to the correct torque as shown In Table C.

4. After retfghtenlng, cycle the valve 3 to 5 times and retlghten nuts to orfglnal tor-
que value (Table C), slacken the nuts slightly Iftorque. Is too high. IfSteps 1 to 4 do
not stop leakages, proceed with the removal and replacement of packing rings.

0
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1.1 Removal of'Packing Rlngls

Use t6 Backseat

Normally, lt is practical to repack Velan Valves under Itne pressure as all backseats are
lapped and factory-leak tested. However, valve manufacturers in general do not
recommend this practice due to the Inability of determining the effectiveness of the
backseat seal. The decision of the effectiveness basically lies with the user. To backseat
a valve it Is necessary to open. the valve fullyand tighten the stem against the backseat
firmly.

1.2 Removal with Special Tools
'.

Remove the packing flange nut and live loading assemblies.
2. Liftpacking flange and gland bushing up as high as possible and secure.
3. Remove old packing using special flexible removal tools. The removal tools have

special hooks which screw into the packing ring. Removal of the packing rings is a

dlfflcultand time consuming operation. Care has to be taken not to scratch the
stem or the walls of the packing chamber during the removal of the packing rings.

4. If the valve Is equipped with a leak-off pipe there ls a lantern ring after the third
packing ring. To remove the lantern ring, Insert two hooks Into the holes at the
top of the lantern ring or insert screwed In extracting wires where the tapped
holes are provided.

5. After the lantern ring Is lifted, the last five packing rings can be removed using the
same procedure as described In Step 3.

Note: Allof our designs can be equipped with a blowout plug option. Ifthis con-
nection Is provided, the packing rings can be removed by apply gas or
hydraulic pressure from below as shown schematically In Fig. 9. Proceed as
follows.

1.3 Removal withBlowout-Alternative

1. Fully open the valve and tighten the stem against the backseat firmly.
2. Loosen packing flange nut and live loading assembles.
3. Ifvalve is equipped with a leak-off pipe, block offconnection.
4. Remove blowout plug and gasket. Attach the pressure source to the connection.

The packing rings willbe pushed out of the packing chamber.

Not'e: When.applying gas pressure, this operation willhappen quite quickly and lt
is possible that trapped liquids willspray out.

5. All packing rings can be removed simultaneously. This ls a fast and efficient opera-
tion.

Flg. 9

099,
8

BUND OUT
FITTING

&7

I BODY

2 BONNET

3 STEM
4 SPIRAL GASKET

7 LEAK OFF PIPE

8 BLOW CUT PLUG

9 -BLOW CUT GASKET

. IO- JUNK RING

II - PACKING RING

l2-LANTERN RING
6- GLANO BUSHING
l4-PACKING FLANGE

23 'CKE
24 IOKE -BONNET CAP SCREW



1.4 Repacklng with Ilncompressed Packlngs

Velan generally uses three types of
packings: braided asbestos rein-
forced wire with Inconel (e.g. John
Crane 1ST-I) or pre-formed
graphite ribbon (e.g. Grafoil) or
Teflon (e.g. Chesterton). The
repacklng procedure Is basically
the same forall types of packing.

2.

3.

4.

Before repacklng, check the stem
and the packing chamber wall for
damage. Scratches no greater
than .010" can be removed by
polishing the surfaces with a fine
emery cloth or special lapping.

To insert the first packing ring,
squeeze the ring manually and
place as deep Into the chamber as
possible. Flg. 10(a).

insert the spilt ring and adaptors.
Push the packing ring to the bot-
tom of the chamber ensuring that
the lap Joint does not become
reversed during the operation.

6 BODY BONNET NUT
II PACKING RING
l3-GLAND BUSHING

I4-PACKING FLANGE
23- YOKE

Flg.10(a)

I BCOY

2 BONNET.
3 STEM
4 SPIRAL GASKET
5 BODY-BONNET STUD

16

Place the gland bushing
and packing flange into
posltlon and compress
the bottom packing by
tightening the nuts us-
Ing the torque shown In
Table C Fig,10(b).

Remove the nuts and
split packing adaptors,
Insert the next packing
and repeat the pro-
cedure as above. Note:
The split lap Joints of
each consecutive ring
must be staggered at
120'o that the 4th ring
installed has Its lap back
at the starting point
(Fig. 10c). Subsequent
packing rings are

'repacked In the same
manner until the point
is reached whereby the
special packing adap-
tors are not required
anymore and the stan-
dard gland bushings can
be used.

SPLIT PACK
ADAPTOR

I BODY

2 -BONNET
3 STEM
4 -SPIRAL GASKET
5 BCOY-BONNET STUD

6 BODY BCNNET NUT
II PACKING RING

I3 GLAND BUSHING
I4 PACKING FLANGE
I5-GUIDE SLEEVE

Fig. 10(b)

l7
8

l5
16

3
14

l3

I6. 8ELLEVILLE WASHERS
l7 PACKING FLANGE STUD
IB PACKING FLANGE NUT
23- YOKE
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IB

I5

I6

3
l4

l3

I -BODY
2 BONNET

3 STEM
4. SPIRAL GASKET
5- BODY BONNET STUD
6 BODY-BONNET NUT
II - PACKING RING

l3 -GLAND BUSHING
l4 -PACKING FLANGE
l5 -GUIDE SLEEVE
l6 BELLEVILLE WASHER
17-PACKING FLANGE STUD
8 PACKING FLANGE NUT
23-%KE

l4

l3

- Ftg. 10(c)

I -BODY
2 - BONNET
3 -STEM
4 - SPIRAL GASKET
7 LEAK OFF PIPE

II - PACKING RING
l2-LANTERN RING

I3 GLAND BUSHING

l4 PACKING FLANGE
I5 SlDE SLEEVE
l6 -BELLEVILLE WASHER

l7 PACKING'LANGESTUD
IB-PACKING FLANGE NUT
23-YOKE
24 YCKE-BONNET CAP SCREW

Fig. 10(d)

7. Valves with a teak-off pipe connection willrequire the lantern ring to be inserted after
the 5th packing is compressed. Ensure that the lantern ring lines up with the leak-off
connection —Fig. 10(d).

8. Insert the next three packlngs ln the same manner as before.

9. Carefully align the gland bushing into the packing chamber and return the packing
flange to its correct position. Mount the live loading assembles In the correct order and
tighten packing flange nuts on each side to the recommended torque found ln Table C.
See Fig. 8(a) and (b) forcorrect assembly order of live loading parts.

10. Cycle valve at least 5 times from full closed to full opened position, whenever possible
under line pressure. After cycling is completed, retighten packing flange nuts to re-
quired torque -'able C.



1.5 Repacking withPr~ompressed Packings

Braided Asbestos Packlngs (Ffg.11)

1. Braided Asbestos packlngs can be pre-
compressed because of the construction
of the packing.

2. When using advanced pr~ompressed
braided asbestos packing, two packing
rings can be Installed simultaneously by
stagger lapping Joints 1204 apart. This is
considerable time saving and results are .

very satisfactory.
Ffg.11

Pre-Formed Graphite Ribbon (Ffg.12)

1. The pre-compressing of graphite ribbon
Is not required because this packing ls
already preformed and compressed.

2. Just stagger the two lap Joints so that the
laps are 120'part. Two packing rings'can
be Installed simultaneously.

'w7

Packing Placement Sequence Ffg.12
The Installation of graphite ribbon packing In any part of the packing chamber where
larger clearances are found; (e.g.) first and last packing, is not recommended. This ls
due to the possibility that the graphite ribbon willextrude through the clearance pro-
vided for the stem. Therefore, Velan recommends braided packings be placed first: and
last ln the packing chamber (Fig. 12a), and lf required, the placement of two braided
packlngs at the top and bottom of the lantern ring (Fig.12b).

18

BRAIDED
PACKING —~
GRAPHITE~
RIBBON
PACKING

BRAIDED —~
PACKING

Flg.12a

GRAPHITE
Rl BBON
PACKING

LANTERN
RING

GRAPHITE
RIBBON
PACKING

Fig.12b

BRAIDED
PACKING~ BRAIDED
PACKING

BRAIDEO
PACKING

BRAIDED
PACKING

O.



1.6 Paddng Torques

Step 1: Clean all studs and nuts. Visually Inspect all threads to ensure removal of all
foreign matter, rust, corrosion, burrs, and previous lubricants;

Step 2: LIberally cover the stud threads and the female threads of the nuts with an
antlseize compound of Felpro, type CSA Hl-Temp Antlselze compound or ap-
proved equal.

Step R With nuts hand tight, tighten up the packing flange nuts a little at a time on
each side, then torque down to the correct torque In accordance with valve
type, size, pressure class and type of packing In valve, as shown In Table C.

Note: Values given In Table C are approximate for standard Velan Valves. Whenever
possible, one should refer to prolect engineering drawings for particular
valve Items and their required torques.

TABLEC

PACKING FLANGE NUT TORQUES

VALVE
SIZE

BRAIDED ASBESTOS

150 600 900 1500 150 1500

GRAPHITE RIBBON OR TEFLON

GATE GLOBE GATE GLOBE GATE GLOBE

2112
'3
4
6
8

10
12
14
16
18
20
24
26
28
30

25
30
40
80
90

100
105
115
125
125
155
200
200
200
200

25
30
40
75

110
115

40
50
65

150
205
250
300
325
350
350
375
420

40
50
65

175
200
245

25
30
40
80'0

100
105
115
125
125
155
200
200
200
200

25
30
40
75

110
115

V

NOTE: FOR SIZES WHERE NO VALUEIS GIVEN, CONSULT MANUFACTURER.
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IV(b) Body/BOnnet 8 Sody/Cover Leakage
' 1;O'eneral: "

r

To maintain the tightness of a factory tested bolted bonnet or cover valve, lt Is essen-
tial that sufficient bolt tension exists at all times by having the proper torque on the
nuts. The original torque might be lost due to vibration, relaxatlon of material caused
:by frequent temperature and pressure fluctuation of material caused by frequent
temperature and pressure fluctuations, or by creep ln high temperature application. It.
)s'.recommended that the gasket Joint be Inspected for leakage periodically. The
tightness of the Joint bolt tension should be checked at approximately one year Inter-
vals.

I

1:1 Body/Bonnet 8 Body/Cover Torqulng

The following recommendatlons In this section are for ideal conditions. However,
because of the many interacting tolerances, some latitude must be given In the accep-
(ance standards as follows.

1. The gasket may be fullycompressed
(e.g.) zero gap between Interfaces of
the Joint at a torque either less than
or greater than the torque given In
Table D. The following criteria should
be used. See Fig. 13.

The bolt torque is satisfactory if:

a) the gasket Is fullycompressed at 90%
of the recommended bolt torque,
provided that 100% torque value Is
finallyapplied.

b) The gasket ls fully compressed at
100% torque.

I
ED

h
Q)

Gasket RecessOlm.'A'lg.13

0>

c) The gap between the Interfaces of
the Joint is no more than 0.003" after
125% torque has been applied and
the bolts have been slackened in-
dividually'and re-torqued to 100%
torque.

centre line of waterway
bore

20

Gasket SizeDimension 'A'. Yalve Size
(inches)

.085-.090 up to 16" Inclusive 1/8- (nominal thickness)

.125-.135 18" and above 3/16" (nominal thickness)

Note: Bonnet machining does notcontrol gasket compression. Any repair to the body
recess should maintain the above dimensions.

I



1.2 Torque Procedure

Step 1: Clean all studs and nuts. Visually Inspect all threads to ensure removal of all
foreign matter, rust, corrosion, burrs and previous lubricants.

Step 2: Liberally cover the stud threads and surface under the nut head with an an-

tlseize compound of Felpro, type CSA Hl-Temp Antlselze compound or ap-
proved equal. Also, lubricate the female threads of the nuts and wipe offany
excess lubricant that may adhere to any of the stainless steel parts with ap-
proved solvents. Approved solvents for this work are:

a) unused or re-distilled acetone

b) alcohol

c) Freon PCA

Note: The use of other solvents is prohibited.

Step R With bolts hand tight, follow the bolt tightening sequence shown ln Fig. 14.
This sequence ls dependent upon the number of bolts employed and the
sketch Is only an illustration as to possible tightening sequence, The bolts shall
be torqued to recommended values in Table D.

l3

IO

Fig.14



1.3 Apyltcatlon ofTorclue.

When applying the torque to the bolts, each bolt should be torqued In steps of approx- "..

Imately 20% of the final torque. Itwillbe found that as the final torque Is approached,-
the required step willbecome much less than 20%.

STUD SIZB

TABLED

TORQUE VALUES

Bolting Material

B7, 630 660

100%

3/8-1 6UNC
7/16-14UNC

1/2-13UNC
9/16-12UNC

5/8.11UNC
3/4-10UNC
7/8.9UNC

1.SUNG

20
30
50
70
95

170
270
410

20
30
45
62
85

150
240
360

1-1/8-SUN
1-1/4-SUN
1-3/8-8UN
1-1/2-SUN
1-5/8-SUN
1-3I4-SUN
1-7IS-SUN

2-SUN

600
845

1150
1520
1955
2475
3075
3765

535
750

1020
1350
1740
2200
2735
3345

2-1/8-8UN
2-1/4-8UN
2-1/2-SUN

4500
5440
7545

4045
4835
6710

Note: Allvalues are In ft./lb.

22

Precaution:

1. If tightening sequence ls not followed, It Is possible that the gasket will not be
compressed evenly therefore causing the joint to leak.

2. Over torqulng can cause deformatlon of the bonnet or cover flange and cause the
joint to leak.

3. Do not use Impacting device to draw up the bolting on body to bonnet or body to
cover closures. There are many satisfactory torquing machines on the market
which are useful for large valves.

.



Use standard wrenches- lftorque wrenches are not available you can use standard
wrenches and the followingguideline willapply.

1/2"
9/16"
5/8"
3/4"
7/8"
1-1/8"

Bolts
Bolts
Bolts
Bolts
Bolts
Bolts

6" Wrench
9" Wrench

— 12" Wrench
— 18" Wrench- 24" Wrench
— 36" Wrench

On sizes of bolts larger than 1-1/8", special torque multiplierwith ratio(s) 1:7 or 1:6
should be used fortorqulng.

1.4 Replacement ofSpic al Wound Asbestos- Stainless Steel

The gasket recess seating faces on the body and bonnet must first be checked for
scratches, which can normally be removed with an emery cloth. The faces should
then be solvent degreased and dried before assembly. Approved solvents are
Acetone, Alcohol or Freon PCA.

.

2. Install the gasket. On valves
4" and larger, lt is recom-
mended to lubricate the
gasket (Fig. 15) with an ap-
proved lubricant such as
Neolube or equal to pre-
vent damage to the gasket
and seating faces when
aligning the heavy bonnet
assembly or cover on the
body (Fig. 16), The valve ls
now ready for installation
of the bonnet assembly and
tightening up of bolting ln
accordance with the torqu-
ing procedure Section IV(b),
Para. 1.1. Precaution: Valve
must not be closed or
seated when torqulng
bolts.
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1.5 Seal Weld Removal

1. General

Seal welding of the body-bonnet or body<over flange Joints shall be performed when
necessary to prevent leakage. This Joint ls not tntdnded to carry the mechanical load on
the flange due to internal pressure, gasket compression, thermal stresses or stem
thrust. All these forces are taken up by the bolting. Bolting must be maintained under
torques shown In Table D Section IV(b), Para.1.3.

0'.

CuttIng of the Weld (FIg.11a)

ln order to disassemble a bolted bonnet or
cover valve with a seal welded body-bonnet
Joint, all the nuts and studs must be remov-
ed first. Grind off the seal weld using the
body flange surface as a guide for the grin-
ding to control the height of engagement.

3. Preparation forWelding
I

Before welding, the valve must be drained
and the flange lips cleaned with suitable sol-
vent such as,Acetone, Alcohol or equal. Flg.17a . i
4. guallflcatlons

The welding procedure and welder should be qualified ln accordance with the re-
quirements of Section IXof the ASME Boiler and Pressure Vessel Code.

S. Actual Welding Process (Flg.17d)

Remove two nuts and studs in sequence as shown In Fig. 17c. This sequence Is depen-
dent upon the number of bolts employed. The sketch is only an illustration as to possi-
ble welding sequence. Afterremoving two studs, the seal weld should be applied In the
area exposed by the removal of the two studs. Complete the seal welding. Before pro-
ceeding to weld the next section, reinstall the two stud nuts and torque down in accor-
dance with torque values given ln Table D. Continue the same process for the remain-
ing circumference of valve body-bonnet Joint.

24

Note:

When the weld ls complete, it should be examined by a liquid penetrant method accor-
ding to the requirements of the recommended codes. Refer to Figs.17d and 17e. 4
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IV(c) Seat Leakage

1.0 General

An Indication that a valve leak exists after a valve has been properly closed may be
found by observing the pressure loss ln the high pressure line side of the valve. In the
case of hot water or steamltnes, by noting lfthe downstream pipe remains hot beyond
the usual length of time. This type of leak may be the result of a distorted seat caused
by Improper welding of the valve into the pipeline, or by stress relieving temperatures
that may have been used during installation.

Also, leaks can develop by failure to close the valve tightly resulting In a fiowthrough a

small opening at high velocity. In spite of the fact that the hardfacing material (e.g.
Stelllte 6) Is corrosion and erosion resistant, It Is still possible to form grooves, pit marks
or other surface Irregularities on the mating faces. Valves which leak should be
repaired as soon as possible to prevent greater damage caused by high velocity..

1.1 Wedge and Disc Repairs- Cate, Parallel Slide Valves

1. Disassemble valve as described In Section V, Para.1.1, and inspect the wedge or
disc forscratches or damages.

2. If seating faces are scratched they sometimes can be polished with very fine
emery cloth on perfectly flatsurface.

B. If polishing Is not quite sufficient, the wedge must be lapped. Only slight pit-
ting, grooving or Indentations not deeper than.005" can be removed by lapping.
Ifdefects cannot be corrected by lapping the wedge or disc, they can be ground.
Velan recommends that a maximum of only.005" be removed per side. Aftergrin-
ding ls done, lap the wedge or disc again.

26

4. For the lapping, a flat plate,
preferably cast iron, should be us-
ed and an abrasive lapping com-
pound mixed with olive oil evenly
distributed over the plate as
shown In Fig. 18. Only light even
pressure should be applied on
the plate, lifting the wedge or
disc as often as possible to pre-
vent accumulation of particles In
one area and to allow for proper
distribution of lapping com-
pound. The lapping plate position
should be turned slightly every
few strokes to keep a flat surface.
The part should be lapped until
seating faces are smooth. Velan
recommends the use of Clover
Compound (silicon carbide) Grade
0 or C or an approved equivalent.

~4

g ~
Ass g

Flg. 18



5. Thoroughly clean off the lapping compound with a suitable cleaning fluid such as
acetone or alcohol. Do not use chloride or fluoride bearing solvents.

PrecautIon: Lapping may be slow due to the erosion resistant surface, but too
much lapping must be avoided.

1,2. Seat Repairs- Gate, Parallel Slide Valves

1. Automatic grinding and lapping can be done by one man using one of the follow-
Ing machines.

. a) Dexter Gate Valve Reseater- Fig.19
b) Unlsllp Gate and Parallel Slide Valve Grinders-Fig.20

Both machines can regrlnd and lap seats within one hour by one man. These
machines can be mounted directly onto a valve which Is already welded ln the
pipeline. Both machines automatically set themselves to the correct seat surface
angle. These two types of machines are available for different sizes of valves and
are suitable foralmost all ofVelan's gate and parallel slide valves.

NODELS
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FIg. 19 FIQ. 20

Model 2000M willregrlnd gate valves 2~9"-4".
Model 4000N willregrlnd gate valves 4~h"-8-.
Model 8000N willregrlnd gate valves 8~/~"-12".
Airmotor operates at 90 PSI pressure (recommended).
Special Valve Reseatlng Machines can be furnished for Valve Sizes over 12" upon request.



2. If the automatic grinding and lapping
machine Is not available, seat faces must be
repaired by using a lapping plate, cast Iron tf
possible, and large enough to cover the face
of the seat (Fig. 21). Apply tapping com-
pound mixed with olive oil and evenly
distribute on plate. Lap seat by moving lap-
ping plate in a circular motion on seat face.
Uftthe plate as often as possible to prevent
.accumulation of particles In one area and to
allow for proper distrldutlon of the lapping
compound. Lap until doth seats have
smooth faces and then clean offthe lapping
compound very thoroughly with a suitable
cleaning fluidsuch as acetone or alcohol.

Precaution: oo not remove too much hard-
faclng deposit material because the seat
cannot be replaced when valve ls tn pipe
system.

Fig.21

1.3 Fitting Of Repaired Parts -Gate, Parallel Slide Valves

1. After the seating faces of the wedge, discs or seats have been relapped and clean-
ed, a blueing test is recommended before reassembly. A blueing Ink should be
placed smoothly and equally over the full circumferential surface of both sides of
the wedge or discs (Fig. 22). Place the marked up side of the wedge or disc
together with the marked up side of the seat. Slowly lower the part Into the body

. and find the correct mating point of the faces.

~ 1
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2. If a part cannot be repaired, new parts must be
fitted and installed. All spare part wedges are
supplied slightly oversized. They must be ground
and lapped as much as needed in order to fit
over the full circumference of the seat. Refer to
Flg. 25.

OIR A

Note: If the outside diameter of hardface and
top and bottom face-to-face dimensions of the
old wedge are given, lt is possible that there will
be very little lapping or fitting required at the
site when replacing the part.

Olll8

~ 'I
~ +

Hg.25

3. In some cases it ls possible that the seat angle ls lost when grinding the seat ln the
body. Therefore, one must shim the wedge while grinding it. Shim only as much as

required to have a full fitover the full circumference of the seating faces. Fig. 24a
illustrates a wedge with a full seating circumference. This must be achieved
whenever fittinga wedge.

4. When fitting a wedge, It ls also important that
the wedge guide slot has sufficient clearance to
allow the wedge to move freely along the
wedge guide, as shown In Fig. 24b.

Fig. 24a Fig. 24b



1,4 Seat Repairs-Globe, Needle, Stop, Piston Check. Valves

1. Disassemble the valve as described ln Disassembly Section V, Para. 1.1, and fnspect
the disc and seat for.scratches, pitting marks or other damages.

2. Where Indentatlons of pitting marks are deeper than.010", a cast iron lapping disc- Fig. 25 (a), with the proper seat angle must be used with a suitable lapping com-
pound to roughen the surface first. With the use of a new or already pre-finished
original disc - Fig. 25 (b), you can use a finer lapping compound to finish lappfng
the disc and seat together. ~

Important: A guiding plate for the stem Is required to maintain alignment during
the lapping operation - refer to Flg. 25 (b). It can be made from wood or any
suitable materfal to the same gasket dimensions as the bonnet. The section of the
plate where the stem extends through Is to be made1/64" larger than the outside
diameter of the stem.

-

3. Place a small quantity of lapping compound mixed with olive oil and evenly
distribute on the two mating surfaces.

4. It Is Important to apply slight pressure when lapping seats and to rotate In
reciprocally. For best results, use an air or electric hand tool with adJustable speed
and reciprocal movement. The lap should be lifted frequently and turned to a new
starting position so that the lapping willbe rotated over a new area.

5. In order to assure that the pressure is applied evenly, tt Is necessary, on some
valves, to suspend the disc and stem assembly from a coll spring in such a manner
as ls shown In Flg. 25 (a). .

RCH+.H imu osc
&$CMOLT
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Flg. 25 (a) Flg. 25 (b)



6.'utomatic grinding and lapping can be done by one man using the same

. machines, possibly a different model, as mentioned In Para.1.4.

a) Dexter Globe Valve Reseater, Fig. 26.

b) Unisltp Globe and Safety Valve Grinders, Ftg. 27.

:Both machines can regrlnd and lap a seat within one hour by one man. These
;machines can be directly mounted onto a valve which ls already welded in the
pipeline. Both machines can be supplied with different grinding heads or discs to
.refinish any one of Velan's globe seat angles. Tl ese two types of machines are
available for different sizes ofvalves and are suitable foralmost all ofVelan's globe,
'needle, stop check or piston check valves.
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Model 400 willregrind globe valves 4" to12".
(Model100R willregrlnd globe valves 2~/z- to 4".



1.5 Fitting of'Repaired Parts-CIobe, Stop Check, Piston Check Valves

1. After the seating faces of the disc and seat have been relapped and cleaned with a
suitable cleaning fluid such as acetone or alcohol, It Is essential that the results of
the lapping be verified by a blueing test to check for fullcircumferential contact. A
blueing Ink should be placed smoothly and equally over the seating diameter of
the disc. Slowly lower the part Into the body and find the correct mating point of
the faces. Fig. 28a Illustrates a disc with a full seating circumference. This must be
achieved whenever fitting a disc.

oi

Flg. 28a

2. When fitting the disc, it is. also important that the body Inside diameter be check-
ed far sufficient clearance to allow the disc to move freely up-and down. It is
recommended to make a visual examination of the body wall. Any groove or scrat-
ches should be polished with a fine emery cloth. I
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B. Verlflcatfon of contact between the valve disc and the stem ts made by a radius on
the end of the valve stem and ls designed to give center loading for the disc as

close as possible. A hard thrust pad, Fig. 28b, which can be found ln some designs
willhelp prevent galling. On valves without a thrust pad, the bearing surface In the
disc has a hardface deposit on It, Fig. 28c. If particles get between the end of the
valve stem and the disc, the center loading of the stem can be destroyed and the
disc willnot seat tightly.

The contact surfaces of the stem and the disc must: be checked first In leaky valves
In order to ensure that the disc-stem contact is in proper condition.

THRUST
PAD

HARDFACE
DEPOSIT

Flg. 28b Flg. 28C



1.6 Disc Repairs-Swing Check

Disassemble the valve as described in the disassembly Section V, Para. 1.5, and in-
spect the disc and seat forscratches, pitting marks or other damages.

2. Ifthe seating face of the disc ls scratched, ltcan sometimes be polished with a very
fine emery cloth on a perfectly flatsurface.

3. If polishing fs not quite sufficient, the disc must be lapped. Only slight pitting,
grooving or our lndentatlons not deeper than 0.010" can be removed by lapping.
Ifdefects cannot be corrected by lapping, the disc can be ground but Velan recom-
mends the only a maximum of 0.020- be removed. Aftergrinding ls completed, lap
the disc.

4. For the lapping, a flat plate,
preferably cast iron, should be used
and the abrasive lapping compound
mixed together with olive oil and
evenly distributed over the plate as
shown ln Fig. 29. Only light even
pressure should be a pplied when the
disc ls moved ln a circular motion on
the plate, lifting the disc as often as
possible to prevent accumulation of
particles ln one area and to allow for
proper distribution of the lapping
compound. The lapping plate posi-
tion should be turned slightly every
few strokes to keep a.flat surface.
The part should be lapped until
seating faces are smooth. Fig. 29

5. Thoroughly clean off the lapping compound with a suitable cleaning fluid such as
acetone or alcohol. Oo not use chloride or fluoride bearing solvents.

1.7 Seat Repairs —Swing Check

If repairs are required on the seat of a swing check, the procedure is the same as
described in Para. 1.2 on seat repairs —gate, parallel slide valves. The only difference
between these seats ls the angle of the seat face. One can repair with an automatic
grinding or lapping machine or by the use of the manual method.

34

1.8 Fitting of New Disc —Swing Check

When damage on the disc seating face cannot be removed by grinding or lapping, the
disc must be replaced. All new discs coming from the factory are already ground and
should be lapped before installation. See installation procedures described In
Reassembly of Swing Check, Section Vl, Para.1.5.



1.9 Backseat Repatrs

1. All of the followingvalves are equipped with an Integral or welded In backseat In
the bonnet (Fig. 30).

a) Gate Valve

b) Parallel Slide Valve

c) Globe Valve

d) Needle Valve

e) Stop. Check Valve

The above list of valves have a stem with a
backseat shoulder. This should sit perfectly
against the bonnet backseat to make a
perfect seal. It ls possible that this seal may
leak due to many reasons (e.g. scratches or
pitting). Therefore, this seal must be
repaired by relapplng the mating faces.

INTEGRAl

Hg. 50

,2. Dismantle the valve In accor-
dance with valve disassembly
procedures found in Section V,
Para.1.2.

3. Place the bonnet and stem up-
side down as shown In Fig. 31 and
insert two or three packing rings
In the packing chamber to serve
as a guide for the centralizing of
the stem to the backseat.'dd a
fine mixture of lapping com-
pound and olive oil between the
two mating faces. Gently rotate
the stem to a new position cir-
cularly.around the backseat so
that lapping will be rotated over
a new area. This can be done b

2 - BONNET

3 STEM
II -PACKING RING

Y
hand or with a suitable air or elec-
tric tool. Ftg. 51

Note: On larger valves, stem must be'upported so that the weight of the stem
does not cause a groove or galling on the backseat.

After the lapping procedure Is finished, all lapping compound must be removed
with a suitable cleaning fluid such as acetone or alcohol.

It Is recommended that the lapping procedure be verified for fullcontact by blue-
ing one of the two faces. After verification is done the surfaces must be cleaned
again.



V DISASSEMBLY

1.0 Ceneral Disassembly

There are two basic methods by which Velan Valves can be disassembled.

a) A total disassembly-see Ftg. 32.

b) A partial disassembly to allow access to the area which requires maintenance.

The decision on which method to use depends on the nature qf the problem and the
space availability.

First, determine where the problem lies. Maintenance problems for these valves can be
divided into three major areas.-

Area 1 —Valve internal problems, spiral gasket, wedge, disc, seat, etc.

~ ~

Area 2 —Valve midsection, stem, torque arm, gland bushing, etc.

Area 5 —Valve top works, handwheel or operator, etc.

Caution: Make sure all pressure has been relieved from both sides of the valve before
any specific disassembling work is started. Exceptions to this caution are

. noted below.

Area 1 Service

Line pressure must be relieved with no exception.

Area 2 Service

Line pressure must be relieved with exception to torque arm removal with yoke-
bonnet body intact.

36

Area 5 Service

Line pressure can remain in valve. Valve must be fullyopened and backseated. The up-
ward force on the stem due to pressure in the line willkeep the stem on the backseat.



PARTS DESCRIPTION

I
'8

'L

I -BODY

2 BONNET
3 -STEM
4 -SPIRAL GASKET

5 BODY BONNET STUD

6 -BODY-BONNET NUT

7 -LEAK OFF PIPE

8 BLOW OUT PLUG

9 -BLOW OUT GASKET
IO-JUNK RING

II -PACKING RING

l2-LANTERN RING

l3 GLAND BUSHING
I4-PACKING FLANGE

I5 -GUiDE SLEEVE

l6 BELLEVILLE WASHER

l7-PACKING FLANGE STUD

IB -PACKING FLANGE NUT

l9 TORQUE ARM

20-TORQUE ARM CAP SCREW

21-TORQUE ARM KEY

22-TORQUE ARM BEARING

23-YOKE
24-YOKE-BONNET CAP SCREW

25 BEARING

26 YOKE NUT
27 HOUSING COVER

28%REASE FITTING
29 HANDWHEEL

Xl HANDWHEEL KEY

3l -HANDWHEEL NUT
32 HANDWHEEL NUT SET SCREW

33 YOKE -HOUSING CAP SCREW

34-SEAT
35 WEDGE GUIDE

36 WEDGE

I

" IP

Flg. M
Typical Exploded View Gate Valve



1.1 Disassembly Area 1- Valve Internal Prodlems

The disassembly instructions that are described below willcover three of Velan's basic
valve designs - Gate, Globe and Stop<heck. As a general disassembly process, place
matching marks on parts so that the same orientation of parts can be maintained as

reassembly.

Refer.to Figures 2, 3, 4 and 5.
'.

The valve should be In a partially open position.

2. Sefore proceeding with disassembly ofvalves, check Ifthe valve ls equipped with a

leak~ff pipe option (7). Ifso, then disconnect first. Leak-off pipes should be cut ap-
proximately 6" from the bonnet side and not at the welded jointon the bonnet.

3. Remove body-bonnet nuts(6).
I

Note: If a valve has been In high temperature service for.extensive periods of
time, the nuts sometimes become seized to the stud. Tight nut threads can
sometimes be loosened by applying penetrating oil or applying heat to the
nut and working It free. As a last resort, a hacksaw, a cutting torch or cold
chisel can be used to cut nut away from stud.

4. Once all the nuts are removed, the entire yoke-bonnet assembly can be lifted from
the valve body as shown I Flg. 33a and Fig. 33b..

Note: When liftingthe yoke-bonnet assembly, care should be taken to prevent In-
ternal parts from disengaging from the stem. (e.g.) The wedge (36) ls at-
tached to the stem (3) with a T slot and as soon as it Is disengaged from the
guides In the body, it can slip off the stem. Make certain that wedge is..
match marked.

5. Remove used spiral wound asbestos stainless steel gasket (4).

6. The valve Is now ready for inspections and repairs ofwedge, disc, seat, etc.

7. During Inspection check the body-bonnet stud (5) for damage. Studs may have
been damaged when removing seized nuts or when lifting the yoke-bonnet
assembly. Ifstuds are damaged, remove and replace them.

a) Screw on the two nuts.
b) Lock the bottom nut to the top nut.
c) Turn the bottom nut to remove the stud.
d) Take the new stud and apply antlseize compound to it. See Section III, Para.1.1

for recommended compound.
e) Screw In the stud and tighten.

0
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8. If the type of valve you are disassembl-
ing Is a globe or needle valve (Fig. 34),
the stem (3) and dfsc (37) Wfllcome out
In one piece with the yoke-bonnet
assembly. This can be disassembled
with the stem remaining in the yoke-
bonnet assembly or the stem and disc
assembly can be removed. For removal
of stem, see Disassembly Area 2.

9. The connection between the stem (3)
and the disc(37) Is made by the use of a
disc union (49) and the stem collar (48).
To remove this connection, break the
tack welds by using a saw or a small
sharp chisel.

'TACK
YIELDS

3 -STEM
37 DISC
4B STEM COLLAR
49%ISC UNION

50 THRUST PAO

I -BODY

5 -BODY-BONNET STUD
37-DISC
38-SPRING

j
Flg. 34

Fig. 35

10. After the tack welds are removed,
unscrew the disc union from the disc,
pull the disc off the stem and remove
the stem collar (two pieces) from the
stem. Check inside the disc. Some
discs willhave a hardfaclng deposit at
the bottom centre or they willhave a
small thrust pad (50).

11. Now the disc can be repaired or
replaced..

12. Ifthe type ofvalve you are disassembl-
ing Is a stop check, refer to Fig. 5, the
stem ts not attached to the disc. The
disc (37) and spring (38) must be lifted
from the valve body after the yoke-

'onnet assembly has been removed.
See Fig. 35.



1.2 Disassembly Area 2
Valve Mld-Section- Gate, Globe, Stop<heck

The disassembly Instructions that are described below willcover the removal of stem
and torque arm as long as the valve has been disassembled ln accordance with the
disassembly procedures found In Disassembly Area1.

1. Remove packing flange nut (18) and live loading option.

Note: Ifthe valve Is equipped with a live loading option, such as guide sleeves(15),
Belleville washers (16) as shown In Figs. 8a and 8b, one must make note of
the order of these parts so that at reassembly, the parts will return In the
same order.

2a. Remove torque arm. There are two types of torque arms, Type I (Fig. 36) ls a one
piece torque arm and Type II (Fig. 37) Is a two piece torque arm which can be
removed under line pressure.

l9 TORQUE ARM

20 TORQUE ARM CAP SCREW

2I TORQUE ARM KEY B
22 TORQUE ARM BEARING

A TORQUE ARM SET SCREW

8 - TORQUE ARM STUO '9
C TORQUE ARM NUT

Type l (Fig. 56) Type II (Flg. 37)

2b. Removal of Type I, loosen capscrew (20), and remove. Slide torque arm (19) up
along stem and remove torque arm key (21) from stem. Torque arm willnot come
offat this point, but you must make sure that the torque arm slides free over the
stem.

2c. Removal of Type II, loosen hex nuts (c) and pull torque arm apart and remove tor-
que arm key (21) from stem. Torque arm will come totally off assembly at this
point.



3. Remove packing rings (11) in accordance with Section IV(a), Para. 1.1 - Removal of
Packing Rings.

4. Remove stem (3) by turning Itout of the yoke nut (26). When the stem Is disengag-
ed from the yoke nut, pull the stem out through the bottom of the yoke-bonnet
assembly.

Note: When removing the stem, Type I, torque arm (19), packing flange (14), gland
bushing (13), lantern ring (12) and Junk ring (10) will be free and can be
removed from the assembly.

5. The valve and parts are now ready for inspection,.repairs and replacement of
stem, torque arm etc.

1.3 Olsassembly Areas1 and 2- Parallel Slide Valve- Valve Internal &Nld-Section Pro-
blems

Refer to Fig.3.

The disassembly instructions that are described below will cover two of Velan's basic
Parallel Slide Valve designs.

1. The valve should be In a partially open position..

2. Before proceeding with disassembling of valves, check if the valve Is equipped
with a leak~ff pipe option (7). Ifso, disconnect this first. Leak-off pipes should be
cut approximately 6" from the bonnet side and not at the welded Joint on the bon-
net.

3. Loosen packing flange nuts (18) and remove packing rings (11) In accordance with
Section IVa, Para.1.1, Removal of Packing Rings.

4. One of Velan's Parallel Slide Valve designs has a stroke limiter (45) mounted on the
top of the valve stem as shown in Fig. 38. The Important point one must note is the
distance the stud (47) extends out of the stroke limiter (45) as shown In Fig, 38. This
distance regulates the position of the two discs In this style of Parallel Slide Valve.

47

3- STEM

26-YOKE NUT

29- HANOWHEEI.

30 HAWWHEEL KEY

3I - HANGWHEEL NUT

45 STROKE LIMITER

46 CAP SCREW

47 STU0

30

42

Fig. 38



5. After the distance has been noted, remove
stroke limiter(45).

6. Remove the small handwheel nut set screw
(32) In handwheel nut (31) before removing
handwheel nut and then unscrew handwheel
nut.

I 000Y
2 80NlET

STEM

SPEAL CASKET

S 800T 80eET STlN
lS 'CLANO 8VSHNO
l4 PACKlNG FLACE
IT PAOQNG FLANCE STUO
l9'TCROUE ARM

22 TDROX ARM BEAR!NO

2S~
2< 'l0KE SONNET CAP SCREW

SA~T
29~
AOLOCK 8RACKET
Al AX.tO 80LT
42~ Kl IWT
AS SPRY
44CENlfB PECE

7. After the handwheel nut has been removed,
pull offthe handwheel (29).

8. Loosen and remove housing cover bolting (33).
Lift housing cover (27) up over yoke nut (2$
and stem (3).

9. Remove firstset of bearings (25), (3 pieces).

10. Unscrewyoke nut(2$ from stem(3).

. 11. Afterthe yoke nut has been removed, remove
second set of bearings (25), (3 pieces).

12. Remove body-bonnet nuts($ .

13. Once all the nuts are removed, the entire
yoke-bonnet assembly can be lifted from the
valve body as shown In Fig. 39.

Note: When lifting the yoke-bonnet as-
sembly, the stem and discs must stay In
the valve body. It ls possible that the
springs, which are between the two
discs, could fall Into the valve body.
One must be careful of not allowing the
discs to open up.



14. Before remoVlng.th() discs from the stem, note the orientation of the discs with
respect to the torque arm keyway in the stem. Each disc has an identification mark
on It which.corresponds to an equivalent mark on a seat In the body. These seats
and discs must be mated when reassembling.

15. For removal of the'stem and discs, use a

parallel. slide disc clamp. Fig. 40 shows the
general prlhciple of the clamp.

AdJusted screws (1) should be slackened
(counter-clockwise rotation) sufficiently to
allow the tips of the arm (2) to be placed over
the two discs. The tips should be placed slight-
ly below the centrellne of the discs. Tighten
the adJustlng screws until the discs are free
from seats. Now lift total stem, discs and
clamp out of the valve body.

16. (a) Style IFfg.41

Disassemble discs from the stem. The lock
brackets (40) must be opened by prying the
tab upwards. The discs (39) can be removed for
lapping, If required, by removing bolt (41) and
nut(42).

NOTE:,lf the bolt and nut are removed,
carefully store the springs (45) and
centering piece (44). These should be
ldentlfled for the valve size involved.

I -ARM
2 ADJUSTING SCREW

3 -CROSS MEMBER

4 -PIVOT PIN

Flg. 40

3 -STEM
39 DISC

40 LOCK BRACKET
4I HEX.H) BOLT

42 HEX IO NIT
43 SPRSG
44 CENTER PIECE

Flg. 41



16. (b) StylellFfg.42

Disassemble discs from the stem and disengage the stem (3) from the disc carrier
(S1) by pushing stem T out of slot ln the disc carrier. Remove the disc retainer (52)
and disc will spring apart. Carefully store the springs (43). These should be iden-
tified for the valve size involved.

3 STEM
39-DISC
43-SPRING

5I -DISC CARRIER

52 DISC RETAINER

Ftg. 42

17. The valve ls now ready for inspection and repairs of seat, disc, stem, etc.
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1.4 Dtsassembty Area 5- Valve Top 1Norks

The disassembly instructions that
are described below will cover
four of Velan's basic valve designs
(Gate, Globe, Stop<heck, Parallel
Slide).

0'f

Ifne pressure ls maintained
ln the valve, backseat the
valve ln full open position
before starting any disas-
sembly In Area 3.

Remove small set screw (32) ln
handwheel nut (31), then
unscrew handwheel nut.

Note:
Important —see Step 4 of Sec-
tion V, Para. 1.3, Disassembly
Area 1 and 2 Parallel Slide
Valve, before removing
stroke limiter. If the type of
valve.you are disassembling ls
a parallel slide, Style I, remove
stroke limiter (45) at the top
of the stem.

>

Remove handwheel (29).

4, Remove housing cover
bolting (33) and remove hous-
Ing cover (27).

6.

Remove first set of bearing
(25) (3 pieces).

Unscrew yoke nut (26) from
the stem (3).

3 -STEM
23 YOKE

25 BEARING

26 YOKE NUT
27-HOUSING COVER

28 GREASE FITTING

29 WANOWHEEL

30 HANI7AHEEL KEY

3I HANOWHEEL.NUT
32 HANDWHEEL NUT SET SCREW
33-YOKE-HCUSING CAP SCREW

After the yoke nut has been
removed, remove second set
of bearings (25).

Flg. 45

46

Now valve and parts are ready
for inspection, repairs and
replacement of yoke nut,
bearing, etc.



1.5 Disassembly Area1- Check Valves

Valve internal Problems

Remove body~over nuts (4).

2. Once all the nuts are removed, the
cover (2) and spiral gasket can be
lifted from the valve body as
shown ln Fig. 44.

ZD

The valve ls now ready for inspec-
tion. At this point of the
disassembling procedure, inspect
the rotation of the disc on the
hanger alignment between the
disc and seat. Ensure that the
hanger has free movement and Is
not seized or cannot be restricted
by any internal part.

I

4. After Inspecting all points men-
tioned above, remove all internal
parts by unfolding the lock
bracket or tab washer (11) around
the hex HD bolt (10) in body.

5. After hex HD bolts (10) have been
removed, the internal assembly
can be lifted from the body.

Note:
Velan has four ma]or styles of sw-
ing checks.
a) Style I Fig. 45 (a) (b)
b) Style II Fig. 46 (a) (b)
c) Style III Fig. 47 (a) (b)
d) Style IV Fig. 48 (a) (b)
All four styles can be disassembled
in the same manner.

If the type of valve you are
disassembling is a piston check,
refer to Fig. 44. The disc (6) and spr-
ing (17) must be lifted from the
valve body after the cover has
been removed.

I BODY

2 -COVER
3 -BODY-COVER STUD
4 -BODY-COVER NUT

5 SPIRAL GASKET

6 'DISC
I7 - SPRING

Flg. 44



6. (a) Style I, Flg. 45 (a) (b)

Hanger Pin (9) can be pushed out of
hanger (7) and hanger bracket (14).
Hanger will disengage from hanger
bracket. There are four bushings (8) in
this style. Two bushings In the hanger
and two In the bracket.

6 DISC IE DISC NUT
T HANGER IS 'COTTER PIN

6 BVSIANG I4 HANGER BRACKET
9 'HANGER PN IS DOWEL PIN

'O

HEXHCL BOLT IB DISC WASHER

II LOCK BRACKET

8

: nl
9

6

Fig. 45 (a)

6. (b) Style ll, Fig. 4S (a) (b)

Push hanger pin (9) out of the hanger
(7). Remove two washers (19) from the
pin. Push bushing (8) out of hanger.

Fig. 45 (b)

II flO WA94%

l WKC1 4'054 WT
~ ggyogl G 'COTTIIIIII
$ ~ till 4'OIC '+LOCA

B ~HI pe O'SICH wlQSI

48

I

Flg. 46 (a) Fig. 46 (b)
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6. (c) Style (IIFfg. 47 (a) (b)

Hanger Pin (9) can be pushed out
of the hanger (7) and hanger ring
(14). Hanger will disengage from
hanger ring. There are four
bushings (8) ln this style - two
bushings ln the hanger and two In
the hanger ring.

Hg.47(a)

Fig. 41 (b)

WcoP
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I

w

A 05C
2 HIN('AA
A 'SIZING
9 ~RPH
XI aXIXI e(X.r
iI TJS wJQCW

C Q4$ NUT

e.COT(CW aW I

sl 'wJt+QI
IX'A'IXSCwx5~

6. (d) Style lVFig. 48(a) (b)

Push hanger pin (9) out of hanger
ring (14) and hanger (7). Push
bushing (8) out of hanger (8).

7. To remove disc (6) from hanger (7),
remove cotter pin (15) from disc nut (12).
Unscrew disc and remove disc washer (18)
and disc (6). Now all partsare ready for in-
spection and repairs of disc, seat,
bushing, etc.

Ffg. 48 (b)
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T HANGER

l2 OSC MJT
l3 COTTER PN

Fig. 48(a)

8 8USHNG .IA HANGER RING

9 HANGER PIN IS OOWEI PiN

0 HEXHO 8CI.T O'PACER
WAS'I

TA8 WASHER



Vl REASSEMBLY

1.0 General

The reassembly procedures are not as detailed as the disassembly procedures since, In
most cases, the reverse procedure ls required,

1. The most Important fact to be considered is the cleanliness of all parts. Allrust and
dirt should be removed from all parts with a wire brush or emery cloth. all and
grease should have been removed with suitable solvents.

2. All threaded parts (capscrew,nuts, studs) must be well re-lubricated. The stem and
yoke nut threads should be clean of old grease before a new application of
grease Is applied to the threads. All recommended lubricants can be found In Sec-
tion III, Para.1.1.

Note: Use correct lubricant for each Individual part.

Repaired or replacement parts must be checked to see lf all repair procedures
have been done and that all replacement parts (e.g. packing rings, spiral gasket,
etc.), have been checked for size so that they willfitinto the valve you are servlc-
Ing.

4. All orientation marks assigned during disassembly must be observed so that cor-
rect orientation is maintained.

1.1 Reassemdlj Area 5- Valve Top Worfcs

The reassembly procedures ln Area 3 are, ln most cases, the reverse procedure of
Disassembly Area 3.

1. Apply new grease to threaded por-
tion of stem (3) above top flange
on yoke (23);

2. Mount second set of newly greas-
ed bearings (25) in recess ofyoke.

Note: Bottom race must fitloosely
around yoke nut and top race must
be tight around yoke nut. See Fig.
49.

3. Apply new grease to Internal
thread In yoke nut (26) and turn
yoke nut on stem.

4. Mount first set of newly greased
bearings (25) on yoke nut.

Note: Bottom race must fit tightly
around yoke nut and top race
must be loose.

3 -STEM
23 YOKE

25%EARING

26 YOKE NUT
27~ING CCVER

28%REASE FITTING

'9 ~OWHEEL
3O HANOIVHEEL KEY

3l -HANSOG3 NUT
32 HANOWHEEL Mfr SET SCREW

33-YOKE HCUSING CAP SCREW

Flg. 49

50



5. After the bearing and yoke nut are In place, mount housing cover (27) on top. Tle
down housing cover with the use of housing cover bolting (33). Bolting must be
torqued down in accordance with torque values found In Table E.

6. Insert handwheel key(30) In keyway In yoKe nut and mount handwheel (29).

7. Return handwheel nut 81) and tighten. Use handwheel nut set screw (32) to lock
handwheel nut in place.

8. Inject more new grease Into housing cover by the use of grease fitting found on
side of housing cover.

Note: If the type of valve being reassembled ts a parallel slide, return stroke
limiter (45) to the top of the stem.
Important: The distance the stud extends out of the top of the stroke
limitermust be the same as noted when disassembling valve.

9. Verifyoperation by cycling at least once from fullyopen to fullyclosed position.

1.2 Torque Values -Operator, Yoke/Bonnet Bolting
I

The torque values given ln Table E are for all other bolting except body-bonnet, body.
cover or packing flange stud.

TABLE E

TORQUE VALUES

Thread Size

'/8-16UNC
7/16-14UNC

1/2-13UNC
9/16-12UNC

5/8-11UNC
3/4-10UNC
7/8- 9UNC

1- SUNC

Bolting Material

87, A-574, 630

30
45
75

105
145
255
405
615

88, BSM

10
15
25
35
50
85

135
205

1-1/8- SUN
1-1/4- SUN
1-3/8- SUN
1-1/2- SUN
1-5/8- SUN
1-3/4- SUN
1-7/8- SUN

2- 8UN

900
1270
1725
2280
2935
3715
4615
5650

300
425
575
760
980

1240
1540
1885



1.3 Reassembly Areas1 and 2- Valve Internal 8 Mld-Section

Cate, Globe, Stop%heck Valves

The reassembly lnstructlns that are described below will cover three of Velan's basic
valve designs (gate, globe, stop-check). The reassembly procedures in Areas 1 and 2 are,
in most cases, the reverse procedures of Disassembly Areas 1 and 2.

1. (a) Cate Valve Flg. 55(a)

Place wedge on T-head of stemmaking sure that the marked up side of the wedge
mates with the marked up seat In the body. This is extremely important on valves
with welded In seats to ensure optimum sealing.

(b) Globe Valve Flg. 54

Install small thrust pad (50) Into disc so that Itfits into recess In bottom of disc (37).
Place stem collar (48) around groove on stem (3). Install stem and stem collar in disc
and tighten down with disc union. Check ifdisc can be rotated. Ifdisc can be rock-
ed, It is correctly installed on stem. The rocking willallow the disc to self-align itself
to the seat.

Tack weld disc union to disc in three or four.places depending on the valve size.
Check again to see ifthe disc can rock after tack welding has cooled.

(c) Stop%heck Valve Fig. 58

Insert disc (37) Into valve body and then insert spring (38) Into disc.

2. Insert stem through the bottom of the bonnet placing Junk ring (10), with the
knurled side downward Into the packing chamber. The lantern ring (12), gland
bushing (13), packing flange (14), and Type I torque arm (19) must be in correct posi-
tions before turning stem into yoke nut (26).

O.

1

Note: Turn stem Into yoke nut one turn only and then apply new grease to thread
portion of stem below top flange of yoke. After new grease has been ap-
plied, turn stem Into the yoke nut until approximately one inch of stem ex-
tends out of top qfyoke nut.

3. Place new spiral gasket In recess on top mounting face of body, followcleanliness
and lubrication instruction as described in Section IV(b), Para.1.4

4. Line up bonnet-yoke assembly with body and lower onto the body. It is ex-
tremely important to prevent the gasket from getting damaged when aligning a

heavy bonnet assembly on the body.

5. Apply recommended lubricant to the body-bonnet (5) stud and then install body-
bonnet nuts (6). Tighten body-bonnet nuts ln strict accordance with Section IV(b),
Para.1.2.

Caution: Do not tighten body-bonnet nuts when wedge, disc, etc., is in fullyclos-
ed position.
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6. Mount packing Range nut (18) and live loading option and torque down, In accor-
dance with Section IV(a), Para.1.6

Note: If the valve Is equipped with a Ifve loading option, live loading parts must
return in the same order as noted in disassembly.

7. Niount torque arm on stem (3) and make sure the key (21) is fitting properly fn the
stem and torque arm keyway.

8. Verify operation by cycling at least three times from fully opened to fullyclosed
position.

1.4 Reassembly Areas1 and 2-. Parallel Sttde Valves

Valve tnternal and Iftd-Sectton

The reassembly Instructions that are described below will cover Velan's basic parallel
slide valve designs.

Refer to Ftg. 41 Style I

1. a) Install the three springs (43) and centering piece (44) Into the respective holes
In the discs (39). Slip T-head of stem (3) Into the machined grooves.

Note: The discs should be orientated about the torque arm keyway as noted dur-
' Ing disassembly.

Insert the bolt and lock bracket. The two discs should be pressed together against the
stem with the bolt head firmly pressed against its tock bracket, thread nut on to the
bolt until there is a gap of .060-.070 between the nut and the lock bracket. Lock both
brackets.

Referto Ftg.42Stytell

1. b) Install the springs (43) Into the respective holes In the discs (39)

Install disc Into the dfsc carrier (51), use disc retainer (52) and lock disc (39) Into
place. Discs shown have a gap of.060"-.070". between them.

The discs are now assembled with the proper "float"allowance.

Slide T-head on the stem(3) into T-slot on top of disc carrier (51).

2. In order to assemble some valves it is necessary to use a clamp to keep the discs
together when guiding them Into the seats. Refer to Ffg. 40.

3. With the clamp In place, the discs can be lowered Into the seats. As soon as the
discs are engaged in the seats (about1"), the clamp can be removed. The discs can
now be inserted fullyInto the seats by means of the stem.

4. Place new spiral gasket In recess on top mounting face of body. Follow cleanliness
and lubrication Instruction as described In Section IV(b), Para.1.4. Refer to Fig. 39.



5. Une up the bonnet-yoke assembly with the body and lower onto the body. It Is ex-

tremely Important that one prevents the gasket from becoming damaged when
aligning the heavy bonnet assembly onto the body. ;
Nate: When lowering the bonnet-yoke assembly, place the junk ring (10) with the

knurled side downward Into the packing chamber. The lantern ring (12),

gland bushing (13), packing flange (14), and Type 1 torque arm (19) must be
ln correct positions before stem enters top flange on yoke.

6. Apply recommended lubricant to body-bonnet studs (5) and then install body-
bonnet nuts (6). Tighten body-bonnet nuts In strict accordance with Section IV(b),

Para.1.2.

Caution: oo not tighten body-bonnet nuts when discs are In a fullyclosed posi-
tion.

7. Now continue step-beep reassembly procedures as described In Section Vl, Para.

1.1 - Reassembly Area 3.

8. Repack valve ln accordance with Section IV(a), Para.1.4.

9. Mount packing flange nut (18) and live loading option and torque down In accor-
dance with Section IV(a), Para.1.6..

Oj
Note: If the valve Is equipped with a live loading option, live loading parts must

return ln the same order as noted In disassembly.

10. Mount torque arm on stem and make sure the key Is fitting properly In the stem
and torque arm keyway.

11. Verifyoperation by cycling at least three times from fullyopen to fullyclosed posi-
tion.

1.5 Reassembly Area 1- Check Valves

Valve Internal

1. Mount disc (6) on hanger (7), tighten disc nut (12) and lock In place with cotter pin
(13). Check ifdisc can rotate freely on hanger.

2. a) Style I, Figs. 48 (a) (b)

Place two bushings (8) in hanger and two bushings In hanger bracket (14). Insert
hanger pin (9) Into hanger (7) and push pin through the hanger bracket Into op-
posite side of hanger.

54

b) Style II, Figs. 46 (a) (b)

Push bushing (8) into hanger and insert hanger pin (9) into bushing. Place. one
washer on each side of hanger pin.

~ A



c) . Style It),,FIgs. 47(a) (b)

'laie two bushings (8) In hanger and two bushings In hanger ring (14). Insert the
hanger pin (9) Into the hanger (7) and push pin through the hanger ring to the op-
posite side of the hanger.

(d) Style IV, Figs. 48(a) (b)

Push bushing (8) into the hanger (7) and Insert the hanger pin (9) into the hanger
ring (14). Push pin through the bushing to the opposite side of the hanger ring.

3. Place entire assembly carefully back into the body making sure that the hanger pin
can move freely In an axial direction.

4. Insert lock bracket or tab washer (11) and tighten down with hex bolts (10). Lock
the bolts by turning up the ears on the lock brackets.

5. After installation is finished, check the rotation of the disc on the hanger and the
alignment between the disc and seat.

6. With regard to the piston check valve (Fig. 44), insert the disc (6) and the spring (17)

back into the valve body.

7. Place the new spiral gasket (5) in the recess on the top mounting of the body.
Follow cleanliness and lubrication instruction as described In Section! V(b), Para. I.4.

8. Line up the cover with the body and lower onto the body. It Is extremely impor-
tant to prevent the gasket from becoming damaged when aligning the heavy
cover to the body.

9. Apply the recommended lubricant to the body<over studs (3) and then screw on
the bodyzover nuts (4). Tighten the body-cover nuts in strict accordance with Sec-

tion IV(b) Para.1.2.



APPENDIXA

1.0 Procedure forRemoving Manual Gear Actuator

Velan valves can be equipped with a variety of manual gear actuators. Actuators of this
type come In two main styles.

a) Style I (Flg. 50)

Applications where only rotary torque fs required.

b) Style II (Fig. 51)

Applications where both rotary torque and linear thrust are required.



Generally, all pressure must be relieved from both sides of the valve before removal of
the manual gear actuator is started. Exceptions to this rule can be found when valves
have a selfeontained thrust unit.

a

Important: Determine the style actuator that is mounted on the valve you are servic-
Ing. IfIt is not possible to determine the style of actuator, it ls best to refer
to the actuator manufacturer's maintenance and Instruction manual or
get In touch with your local Velan representative for more technical
assistance.

1.1 Removtng Style I -(Fig. 52)

1. With the Style I manual gear actuator, the. valve will be equipped with a self-
contalned thrust unit. This actuator can be removed under line pressure.

2. Remove housing-actuator bolting (5$ .

3. Using a hoist, raise the actuator (53) above the stem (3) and yoke nut(2$ .

4. For repairs to the actuator, refer to the manufacturer's maintenance and instruc-
tion manual. If there Is further work to do on the valve, refer to the proper valve
disassembly and maintenance section ln this manual.

5. The disassembly of the self-contained thrust unit willfollowthe same procedure as
described In Area 3 Valve Top Works.:

3 -STEM
23 YOKE

25 BEARING

26 YOKE NUT
27 HOUSING COVER

28 GREASE FITTING
33- YOKE - HOUSING CAP SCREW

53 GEAR ACTUATOR
54.DRIVE SLEEVE KEY
55-DRIVE SLEEVE
56-HOUSING-ACTUATOR CAP SCREW

Ftg. 52



1.2 Removing Style II—Wg. 55)

1. With the Style II manual gear actuator, the actuator will be equipped with a self-
contalned thrust unit and will be removed with the actuator. Therefore, this ac-
tuator cannot be removed under line pressure. The pressure must be relieved.

2. The valve should be in a partially open position.

3. Make sure that the packing flange nuts (18) are tight.

4. Remove the yoke-actuator bolting (56).

5. Turn the actuator handwheel to close the valve. This willcause the actuator (53) to
rise and unthread from the valve stem. As this takes place, the weight of the ac-
tuator should be supported by a hoist to prevent any damage to the stem thread
or any internal part of the valve.

6. For repairs to the actuator, refer to the manufacturer's maintenance and instruc-
tion manual. If there Is further work to be done on the valve, refer to the proper
valve disassembly and maintenance section in this manual.

S 'STEM
2S'KKE
SS'~ mrZATTTT
56'TOKE'CTUATOR O'O SCREW

il

58

Fig. 55



APPENDIX B

1 .0 Procedures for Removing MotorActuator

Velan valves can be equipped with a variety of electrical motor actuators. Motor ac-
tuators are mounted through two different methods, Some units are directly attached
to the yoke (Fig. 54), and some units are attached to an adaptor plate and then to the
valve yoke (Fig. 5$ . Soth methods have the same removal procedure.

0 0

O 0

~

l

Flg. 55



IMPORVANYPOINVS

The torque switch of the motor actuated valve is set during factory assembly to close the
valve against the specified differential pressure and requires the same special attention for
resetting.

'ARMING

Should it become necessary to change the torque switch setting, for any reason, your local
Velan representative should be contacted In order that a correct new setting can be obtain-
ed from the factory.

CAUTION

~ Iffor any reason the valve packing type Is changed, it may be necessary to change the
torque switch setting.

o Upon reassembly of a valve equipped with an electo-mechanical actuator, the open
and close limitswitches must be reset. Please refer to the maintenance and instruction
manual provided by the actuator manufacturer forappropriate instruction.

~ 1) When checking for proper rotation oF the electrical actuator, make sure that the
valve is In Its mid stroke position. Ifthe three phase wiring connection islncorrect,
the valve willclose when the open button Is pressed, and the close torque switch
willnot function, thus causing possible damage to the valve. If the valve does not
travel in the correct direction, then simply interchange any two of the three
power connections.-

2) When checking for full stroke of the valve without pressure ln the line, It is strong-
ly recommended that the closing torque switch Is set to its minimum value which
will close the valve, until all testing is finished. The torque switch should then be .

reset to Its recommended value.

3) It Is customary to bypass the torque switch at the beginning of the opening stroke
on gate type valves. This allows the full torque of the motor to be developed in
case the wedge has become excessively tight in the seats. This ls accomplished
with a Jumper between a closed limitswitch and the open torque switch.

Refer to the actuator manual for complete details. If problems are encountered,
call the valve or th.. actuator manufacturer.



Refer to Ffg. 56

1. All pressure must be relieved from both sides of the valve before the removal of
the motor actuator Is started.

2. The valve should be In a partially open position.

B. Disconnect the electrical wiring from the actuator.

4. Tighten the packing flange nuts (18).

5. Remove all actuator bolting (56I from the underside of the yoke flange.

6. Allelectrical actuators have an automatic handwheel declutchlng arrangement. In
most cases, move the lever from the motor operation position to hand operation
position.

Note: Do not try to force declutch lever into an operating position.

7. Turn the actuator handwheel to close the valve. This willcause the actuator to rise
and unthread Itself from the valve stem. As this takes place, the weight of the ac-
tuator should be supported by a hoist to prevent damage to the stem or to Inter-
nal parts of the valve.

8. If further disassembly of the actuator ls required, refer to the maintenance
manual provided by the actuator manufacturer.

9. If there Is further
work to be per-
formed on the
valve, refer to the
proper valve
disassembly....
and maintenance
section In this
manual.

O O
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Fig. 56

3 -STEM
23- YOKE
57- MOTOR ACTUATOR
58-ADAPTOR PLATE

59-ADAF, TOR -ACTUATOR STUD

60 ADAPTOR-ACTUATOR NUT
61 - YOKE - ADAPTOR CAP SCREW



APPENDIX C

1.0 Procedure for Removing Hydraulic or Pneumatic
Actuator

Refer to Flg. 57

The following instructions will give you a general
guide to the removal and re-Installation of a hydraulic
or pneumatic actuator.

All hydraulic or pneumatic actuators have a connec-
tion between the valve stem and the stem of the ac-
tuator. Allthese connections are formed by some type
of coupling. Flg. 58 illustrates some examples fo coupl-
ing used on Velan valves. As a rule, examine this con-
nection first to understand how the coupling works.

Flg. 57

Fig. 58

3 - STEM
62-COUPLING

63- JAM NUT
64" ACTUATOR STEM



Removal ofActuators:
Refer to Fig. 59

2.
3.

4.

5.

All pressure must be relieved from both sides of the valve before removal of ac-
tuator ls started.
Allpressure must. be relieved from actuator before disassembling is started.
Remove yoke-actuator bolting (67).

Loosen coupling (62).
PrecautIon: Examine coupling (62) for set screw (66) or any locking device before

loosening it.
Note: . On some actuators, lt is necessary to rotate the actuator stem to

remove this connection.
When the stem threads are disengaged, liftthe actuator (65) clear of the yoke and
place it down on a clean area for further disassembly, If required. If further
disassembly on the actuator is required, refer to the actuator manufacturer's
maintenance and Instruction manual.

6. If there ls further work to be performed
on the valve, refer to the proper valve
disassembly section In this manual.

FII. 59

APPENDIX D
1.0

1.
2.

3.

1.
2.
3.

Spare parts
All parts on any valve can be ordered, but
Velan does not recommend the changing
of all parts in the field (e.g. integral seat,
integral backseat, wedge guides, etc,).
The changing of these parts will In some
cases require special machining equip-
ment and special fitting. In these cases, it
is best to get in touch with your local
Velan representative, The representative
will.:assist you In determining the way to
restore your valve with a minimum of
time and expense.

When ordering spare parts, correctly
determine which parts are required.
After this is done, present Velan with
some of the following Information.
Velan order number.
Velan item number (if more than one
Item).
Velan figure number.

OR

Customer order number.
Customer item number.
Valve size, type and pressure class..

I

3 -STEM
23-YOKE

62 COUPLING
63-JAM NUT
65 ACTUATOR
66"COUPLING SET SCREW
67- YOKE -ACTUATOR CAP SCREW
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SALES OFFICES
CANAOA

MOHtREAL H4M 1 t6
VELAN INC.
2125 Ward Avenue
tel, (514) 748 7743
tX: 05 825668
IWX: 610.421 3873
teiecomen (S14) 748 883S

U.SA
WILUSTON. Vt.~ 94495
YE(AH VALVE CORPORATIOH

Giitwotd tnduatrlat
Park. Ave. "C".
TH: (802) 863 2562
tX: 0095.4613
Telecopier: (802) 862 4014
ROSEULNO, NEW JERSEY,
07068
5 Pine Road
(E. Baerenrodt)
tet. (201) 228-S224
BROOXHAVEH.
PEHHSYLYANIA, 19015
700 Lincoln (kive
(R. Cunnlon)
Tel. (215) 872 4520
SUGAR LANG tEXAS,
77478
13411 Gieenbrtar
(F. Laitkep)
tel. (713) 491 2790
ANAHEIM, CAUFORHIA,
92807
5157 E. Crescent Orive
(R. South)
Tet. p14) 637 3021

EUROPE
ENGLAND, LEICESWl
LE4 7SS VELAN
ENGIHEERING CO. LYO.
308 Metton Road
(P. Gngge)
TH. (05)33-61845
tx: (51)34693
FRANCE PARIS 93123
soelETE YE(AN.BATEAU
141 Rue Bateau
(J. Chamoa)
tel. (01) 838 924)3
tx: (42) 212795
WEST GERMAHY, WILLICH
VE(AN G.m.b.H.
Oaimierstr. 8
41S6 Witpch 1

(M. Hanke)
tel. (02154)
427001.04
tX: (41)853 1977
HORWAY. OSLO 10
Undebeigtia 3
(F. Jorgensen)
tet. (472) 25 05 42
tX: 72041

MIOOLE EAST AFRICA
UNITEO ARAB EMIRATES,
0UBAI
P.O. Box 6405. CPO

(G. Hogcen)
tet. 44 3787
'IX: 46998

ASIAIAUSTRALIA
JAPAH. YOXOSUXA CITY
Rinkai Mansion
25 Ogawacho
(t, Sano)
tet, 0468 26.3552
tx: 3852458

TERMS ANDCONDITIONS OF SALE

coNTRAGT: orders are subJect to acceptance by the velan companies hereinafter referred to as the
seller. No terms or conditions af purchasers ord et'ontrary to the sellers terms and conditions shall
be binding upon the seller unless specifically agreed to bysshe Seller In writing.
MINIMUM:order charge 5150 CO.

pRlcEs: Allquoted prices are sub)ect to change by the seller without prior notice and, unless other-
wise stipulated by seller, are understood to be F.o.B. seller's plant, with delivery to carrier con-
stituting delivery to purchaser. Right to possession of the material to secure Ne payment of Ne
purchase price shall remain ln Seller until all payments therefor shall have been fullymade. Far the
protection of ttt0 buyer and the seller, verbal customer orders must be confirmed by a formal wrle-
ten urcttase order. Ifa written purchase order Is not received within ten days of a verbal order pro.
duct descriptions, quantities. specification, etc., as set forth In seller s acknowledgement and In-
voice shall be conclusive and binding on boN parties. Any order that Is snipped before receipt af
confirmation which n:Ighe have been entered Incorrectly and would require remedial action would
be far the buyers account.
TAxEs: AH prices are exclusive of taxes. sales. use and other taxes, by whomsoever levied, are to be
paid by the purchaser, and unless Invoiced, are to be paid by the purchaser direct to the appropriate
governmental agency'.
oELIUERY: oellvery or shipment specified Is seller s best estimate and setter shall not be liable for
delay In deliveries resulting from any cause wnatsoever. FaHure to ship on or near the estimated
date shat( not entitle Purchaser to cancel his order without charge.
RETURN OF MATERIALS:Materials may be returned onlywithpriorwritten agreement ofseller.
cANcELLATICNLcancellatlon of orders may be made only with the sellers written consent and pur-
chaser shall be subJect to cancellation charges.
PROOUCT WARRANTY:Seller warrants the equipment of Its own manufacture to be free of defects In
material and workmanship, under normal use and proper operahon, for a pehod of one Year from
date of shl ament from seller s plant. seller 9 obligation under this warranty shall be strlcely limited,
at seller s option, to: (I) fumlshng replacement parts for or repairing w)Naut charge to purchaser,
B.o.B. sellers plant. or (II) Issuing written authorization for purchaser or others to replace ar repair,
wltttout charge to purchaser, at costs comparable to seller's normal manufacturing costs those parts
proven defective; or (III) In discharge af seHers maximum llablHty herewlN, refunding all monies
paid by purchaser to seller For Ne product and. at discretion of seller, having the product removed
and returned to seller at purchaser s expense. Alltransportation charges relative to corrective work.
defective parts or replacement parts shall be borne by purchaser. purchaser shall give seller Im-
mediate notice upon discovery of any defect. The undertaking of. repairs or replacement by Pur-
chaser or Its agents without sellers written consent shall reHeve seller ofat(responsibility herewith.
Finished materials and accessories purchased from other manufacturers are warranted only to the
extent of the manufacturers warranty to seller.
Any alteration In material or design of sellers product or component parts thereof by purchaser or
others wlNoutwritten authorization by seller voids all obllgadons of seller regarding the product
and any associated warranty herein stated or Implied.
seller's sole liabilityshall be exclusively as set forth herein, and seller shall not be )(able for any In-
cidental or consequential damages due to Its breach of any warranty here In contained, or other-
wise. wit)tout limitation to the foregoing, Irma event shall setter be Ilabte for the loss oF use of the
product or for the loss of use of any oNer product. process. plane, equipment, or facilities of the
purcttaser or the end user whether parttally or wholly due to defects In material andlor workman.
ship andlor design of seller's product, and In no event shall seller be liable for removal of ap-
purtenances or Incidentals such as connections, pipe work and similar Items of obstruction or for
any cost brought about by the necessity of removing the product from Its point of installation.
seller makes no warranty of any ktntt whatsoever, expressed or Implied, other than as specifically.
stated herein; and there are na warrtntles of merchantablllty and(or fitness for a pardcular pur-
pose which exceed the obllgatlans and warranties specifically statedhereln.
parts fumtshed without charge as replacements fororiginal parts under warranty are warranted for
that period of time duhng wnlch Ne original parts warranty Is effective.

ALLSHIP MENTS WILLSE F.O.B. PLANTLOCATION.
SHIPMENTS WILLSE MACEVIAMOST ECONOMICALCARRIERS UNLESS OTHERWISE REOUESTEO.
TERMS: NET 30 OAYS FROM OATE OF INVOICE.1 1(29(i PER MONTHON ALLOVEROUE ACCOUNTS, ALLTAXES
EXTRA.
PRICES SU EJECT TO CHANGEWITHOUTNOTICE.

MANUFACTURING PLANTS
CANAOA
MONTREAL H4M 1TB MOHYREAL H4T 1WB GRAHBY, QUEBEC
YE(AN IHC. VELAN INC. JTJ 1ET
2125 Ward Avenue 255 Migneron Street VELAN INC.
tet. (514) 748 7743 tet. (514) 748.7743 1010 COwie Street
Telex. 05 825668 telex: 05 825668 tet. (514) 378 2305
twx: 610.421 3673 Twx: 610-421 3673 Telex: 05 832585

U.SA.
WLLUSTOH. VER.
MONT 05495
YE(AH VALVE
CORPORATION
Avenue

'C'nswoidIroustnat
Park
tet. (802)863 2562
tetex: 0095 4613

ENGLAND
PLATYSBURGH LEICESTER LE4 7SS
NEW YORK 12901 YE(AN ENGINEERING
YE(AN VALVE CO. LYO.
CORPORAtlOH 308 Met(on Road
Beekmaniown Rd. Tet, (05) 33 61845
P.O, BOx 220 tetex: (51)34693
tet.: (518) 561 3830

FRANCE
LA BAULE 44500
SOCIETE VFLAH-
RATEAU

2. ave des Noettes
I'et. (40)24 23 40
tetex: (42) 710546

WEST GERMANY
WILUCH 1

Vetan G.m.b.H.
Oainuerstr. 8
4156 Wittioh 1

'tet.(02154)
427001 04
teiex:(41) 853 1977


