INDEX

TABLE OF CONTENTS
CERT# 6050

PURCHASE ORDER NO.: 9002649-PS-2002681
VENDOR NAME: VELAN INC.

ITEM NAME: 14>’ 900 CL 4WAY METAL SEAT BALL VALVE

- DECLARATION OF CONFORMITY

* NON DESTRUCTIVE TESTING RECORDS
* ACTUATOR TEST REPORT
* SUPPLIER ACTUATOR TEST CERTIFICATE
*FAT TEST
* QUICK REFERENCE GUIDE IN ENGLISH
TECHNICAL PASSPORT IN RUSSIAN
EAC CERTIFICATES
IOM IN ENGLISH

IOM IN RUSSIAN



DECLARATION OF CONFORMITY



0$:6¥:L0 L10T/T1/01 1

aeq I0JeNSIUIUPY uoneusWNIod DO

{odeospueT - 10357 - uruodey SUSS) Aunojuc) Jo uoneiesq NI

L10z dog 5T 10 NVIZINONVIA VILTY

wimmyéjv, \

"SI0 “TAT OTIAL I9ISAYIUBA ‘AINGSPI ‘Peo MO[SWIM VSZ8 SPUBPIIEd JO (1500 "ON APOF PALION) "PYT S SEIIOA NEAINg 0} PARIUIQRS USaq ALY S
Teo1uy99) ajqesrjdde oY) JIIA xouUUY JO SUSWIDIMDAI 9y} Yim 90UBPIOOE Ul YRy} pue NH/LE/H 107 XALY Jo siuswannbar oy yum Ajdwos aa0qe popreiep s1onpoid sy) 1ey) o1e[osp AGaIsy I

IN‘TAT OTN Jo1sayouey

‘AImqspi(] ‘peoy MO[SWIM VS8 SPUEpiIed JO (1100 ‘ON Apog PaUNON) YT M SEIOA neamg Aq NVD-91-100 NTA-H-AHd-1+00-HD 10qunN 91eslj1iia)) uo pasoidde se [ s[npow juswssasse
Ayrurioyuod 0) pajasfqns waysAs soueinsse K)1jenb € Y 95UBPIOIdE Ul PISS) U ‘parmoeynuell ‘pausisep ussq oary saoqe pajrelap sjonpoid 2y jey ‘Ariqisuodsar 970s Mo 1opun ‘aIe[oop AGAISY M

D AU 100-¥TOL68-TT0X : qun) Suimerq +@/D 718D I dnoan ‘NA/FEHT0T XALY
TID AVMY 9D 006471 : uondiosaq veold
T1000N-4TVD-6041L-61d : Jaquuny sanSig I
I :&puend h 111
01 :sod 19paQ Jowoisn) 189200Z-Sd-6¥97006
¢ 'ON uonisoq £7100000S ¢ # JBPIO UBPA AJANIITY AMSNIdLLNY OS(
: # 20 |ewbiQ
NA/89/%10T (Add) AAILOAAIA LNFNJINOHT TANSSTAD
L/ 0509 °A9Y / # 21ed13119D

QY3 YIIM 20UEPIOOOE UT Panss]

Apuaofuo) Jo uopvivpraoq N7

€ Jo1 a8nd

¢ $oAIRI( ddy YO

: spis opqeanddy

: dnoan pimig qad 8X1 LYH
: A108938) qAd 20 D0 TVTLLINONW
{ # 0d Pwosny) INYIIYOIN‘0SS
: g JuI0sn) (L/T INV1d) "DNI NV TIA




05:6%:L0 LT10T/11/01 [4 (adeospue - Jane] - Surodoy $USS) LNwIoyuo) Jo uchele[aa( NF

dWAL %% WHON JUDUNROL], 1BSH
0 ]
€17 (8H) T SSINQUVH €17 {(gH) 1 SSINCQAVH
) L60 (OW) WNNIAEATONW
2
99 VEMY JO NOILONAAY §T (% ) NOILVONOTE 4L (%)) QTHIA | 828 (10} NNINOYHD  99°0 (1) NOOI'IIS 9000 (sHdndIns
968°0£S (2dW) QTELL P01 (s ITISNAL SSOLIL (edW) ZTISNAL | 100 (d) SNOYOHJSOHd 950 (up) SSANVONYIN £1°0 (Q)NOIVO|  LANNOSH -6d-S1-281V 61191 vd
0 0
100°0 (M) NILSONNL 100 (aD) WNIGNNTOD 200 (A WATAVNVA
dWHL 2 WION usuneal) wdH
0 8860 (oM WNNAAEATON 7958 (1) NNTWOYHD T¥1'0 ON) TEMOIN
gL VHNY 40 NOLLONATY €T (% ) NOILLVONO'1 L82L'18 () QTHIA | 850°0 (D) YAddOD L850 (S} NOOI'TIS 1000 (8)¥n4INs
$'£95 (24 ATAIA SZE'E01 (o) ITSNAL 2L (edW) ATISNAEL | 910°0 (&) SNOYOHISOHd 8150 (u) ASANVONVIN #80°0 (D) NOHHVD Aqod TIOVI-LITY Leareons nr
STVDINVHIAW STVIINAHD uondudsa(q apo) wsy apo) JeoH syddag
JEHDVLLY SHLYOIILIED OVd
"AFHOVLLY HSTTONA NI 2dIND FONTIFITd A0IN0
‘daHOVLILY 1S3l Lvd
‘@dHOVLLY FLVOIIILIFO LSHL YOLVALOV FA0LOY
‘QAHIV.LLY SLY0dTY OL 4343 - H19V.Ld3D0V SLSHL NOILLINMA JOLVNLIV DIYLDATd % OUGAH
“MOLVALDY DNLO9Td M/O JATVA
‘QAHOV.LLY S10da¥ OL 3d49Y - 318V.LJIFDDY SNOLLYNIAVXH INd -3aN
‘AFHDV.LLV SLYO4HYd OL ¥3ITY - TV LdHO0V SNOLLYNINVXET LN/LY -JAN
"ILE TON/S LY Adod
DHA/TP900T “NF/SE/H10C “NA/OE/P10T :SAALLITAIA TYNOILIAAY (+) :SILON
NSy
"LLY d4S "LLV 94§ "LLV 998 (Bisd) 2anssaag
(09s) uoneing
jeasyoeqg (d7) yeds (dH) 1898 Suppoeyg HELT ad£] ysaL
dTdVLJIDOV : jensip JIIVLIIODY  :67-dS SSIN sBunjieiy AT9VLJIO0V : uoneuruexy [euolsSudI(] 865-1dV : piepueigIso],

: #20q |ewbiQ
(I'e-v0z01 N3)
L/ 0509 °ASY / # 3edy1a) HONVINIOANOD 40 dLVIIALLIID
[HLVOEILIID NOLLDAJSNI

IVIIA

¢ oz 230g



0S°6%°L0 LIOT/TT1/01 € (adeospue - 1aya7] - Sunodoy $YSS) Anuuoguo) yo uoyeIRPLJ NF

e aanejussaldey] Jomro)sn)) aeq JOJeNSTUTWIPY UORBIILWNIO( DO

L10Z dog 6T 10} NVIMNONVIN VIIA

LETOO'H' L EOIV'VD-D N £102/2€0 DL dL

9100’ 1€0IV'VO-O NA 1102/010 OL dL

ovd

YIAINNAN OVL

0509  L3quIn) 29eIYNII)) Ioy srqumy Se ] Jo 3sr]
‘sjuowraxmbai uonesyoads pue 1opio aseyoind oYy yIM AJIULIOJUOD UL I8 SA0QR PIQLIOSIP SIA[RA AU} Jey) AJI00 AGa10Y oM
VIN': (ww ¢ 0} dun)

V/N : ONILTOE AYVANNOG TANSSTU 1'T- #0701 NA

(1'z- $0701 NR) dsuryduto) 30 uonrIePaq

V10 NNIVD ‘L8FV INLSY TIVE / WALS
64 T8IV WISV Lvas
uopedyadg WA)] QA[EA

uonedRAdg dA[EA 1'T - H0TOY N

: #o0q JeutbiQ
- (I'€-v0701 N&)
L/ 0509 *A9Y /#3edRta) HONVINRIOANOD 40 ALVIIALLIHD
[ ALVIIAILIED NOILLDHJSNI

¢ Jo ¢ a8ng



o..

4 Ve
> e
YL&I \ \0'77\ i %ﬁf’i‘lm* %s
PR vusi ~ A ‘___.,..{...,l.f Ia) axt
@ I Eﬁ 7 7 = V== B 1 ‘E’IJ “&j&fi
SAE MYUNG INSPECTION TECHNOLOGY CO. [Lﬂ}f Moled

BOMES
c:l' AI‘ AI—-I $ I"I' 7=.I AI‘ E "T'- A-I Report No. SMP2-JW-1605-S0349 -
2R
RADIOGRAPHIC TESTING REPORT Regort pate  MAY. 25. 2016
) Ho[X[HE
Page No. 1 of 4
HI=%  Customer ZBAGY/HS  Project Name/No ) S EZHE Part No,
JUWON SPECIAL STEEL CO.,LTID 232430 9815-361

SH/YPHE /Iten Name/Ser.No. )
: 14°-900# 4WAY BALL BODY

SIEHS Heat No,

MA/SH Material/Thk

B M3 Wire 1C M S2E Hole

W 1Y% Source Side O ZEZX Filn Side

, JUG34D27 | /€12 / 65-115 m
BEASA/SR Filn Maker/Type .5; . :’TD’" Screen Tgefzﬂis airicgy | A e T
ca .
CARESTREAM AR400. MX125 / TYPE I.1I W 025 mm(Co60) N/A m
EF Type R ZtAL/@EIHE  Maker/ID No.
OIr-192 MCo-60 o A /
'éfAl-S‘%sz’-lﬂﬁ 2= Intensity(Ir192/Co60) ;—:a?iipment =ol/=8 vVolt/Amp.
y-ray Source
N/A / 75 o XvP mA
M= 7| Source Size (Iri92/Co60) N/A &£X37| Focus Size i
N/A / 3.81X5.004 mm : X m
SH=A SF/H3 10 Type/No. # 50| T35 (Al 101 Placement #Y2|/@EHE Min. SOD/Max OFD
ASTM 80| .

300-320 / 65-115 m

& R&ES Film Density(Model/Ser. No.)

1.5-4.0 ( PDA-100/06010914 )

UEASE Filn Sensitivity
2-2T

UENS$/EYE
Number of Radiographs/exposures

54 / 36

Pt =2t ZIE 4 Films per Cassette
1Sheet . 2Sheets

#H7|¥ Exposure Tech,
B CfY Single Wall [J 0|3 . Double Wall

IEAE Filn Viewing

Bt Single Wall [J O/ Double Wall

VEL-NDT-802 Rev.

X232 s EAA/Applied Std. /Code/Procedure No.

Notes:

2(ASME.B16.34)

N/A

0Ca [Op ! E | F ’
Me-BEHX| OB [E ? : /h ; r f
S-F Arrangement N | ( ) | ,,’ j:’ | ne i
Wc [F e s u B
: ZHEER Defect Type
wlels| s leslalelalelelelalalelels]e]s
gt s n r r r r a t t s 1 s r r r
alala 2|3 als o s et e
g 9 ¥ = f o | & |k |k [k |k elilt|s|na|n]|n ¢ o 22
Identification No A R G g g S S 3 3 3 ? 3 . E g g N R K
’ c e r t s 1 e e e e t L B D emarks
¢ g & b a a [ u e
Blc|e S1e171%3121° Pl f
t t 1 A B o t c
n t
<
1.
14°-900# 4AWAY B/L v v
B/D R1 A1 0-1
./ 1-2! v 2 2
2-3 |V A\
34|V \"4
4-5| V A\
ERYE U% é {{L{ : (#1328 BA}# 3rd Party Inspector
Examined  KIM SOO YQ HrEstE X4, 05/25/ 16 O3 BAME AVANI
Evaluated By Name - Level /374214 % Date 0 ’6‘5 Reviewed
%= 9 = O 93 Witnessed
Approved by CHUNG JIN HW. {1 05/25/°16 i
_ Name Level Date | LFAZ5E Customer
4 9 » ' ) AE Reviewed
Responsible CHUNG JIN HW 21AE 05/25/ 16 1 93] Witnessed
Personnel Name ZNAAZE Date
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RADIOGRAPHIC TESTING REPORT WolxiHE

Page No. 2 of 4
HBIE R Defect Type
o wle (e lele[alalalalelalalalsTele e
et s 1 r r r r a t t 8 1 s r r r
L Alala|etie |3 ala|s & | FElE]9]
% 2 #®H 5 f | o| &tk |k |k |K e[ i (t {8 |n|n]|n c H -2
Identification No A R | G cldls| g3 S 3 H S E o ¢ Remarks
' § E g t $ i e e e e t 15 E g
’ t g 1 2 3 D p T f
LI R Yl k|8 ]¢ A
n t
[
1.
14°-900# 4WAY B/L v v
B/D R1 Al 5-6 :
6-7|V \%
78|V \Y
89|V \Y
9-0| V A%
A2 01| V \Y
12 v 2 2 2
2-3| Vv \Y
34} V A%
4-5{ VvV \%
56|V \Y
6-7| V \Y
7-8| V \Y
89|V \%
9-0| V \Y%
A3 0-1| V 1 1
12| VvV \%
2-3 |V
34| V \%
AAH G} A é v OA3A} HARE 3rd Party Inspector
Examined  KIM _SOO YOL% %z‘sh—':- x12{  05/25/'16 OFA A4 AVANI
Evaluated By Name Level /Z7MF % - Date ' O AE Reviewed
% 0 & O 43 Witessed
Approved by CHUNG JIN HWAZ{s 1l ~_05/25/'16
. " Name Level - Date | EFAZ5W Customer _
4 9 % . O HE Reviewed
Responsible  CHUNG JIN HW4/) ZIAE - 05/25/°16 [ Y93 Witnessed
Personnel Name F7HR A S Date
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. Report Date MAY. 25. 2016
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Page No. 3 of 4
LUYST Defect Type
AR A AR R A AR AR AR R R A E R A
=} s n r r r r a t t s 1 s r r r
B AN N IR N R AR AR R R A RN R AR AR A
g o ¥ 5 f (o] & | kK |k |kK/|Kk el i|t|s|[n|ln|n|c ]| 8 =
Identification No. A R 8 b4 5 |s g g 3 S 2 3 5 i ¢ Remarks
’ ¢ g r t s |1 e H e | @ t L | B D
e e td t 3 1123 |[0bD 3 r £
LI Y886 -
n t
[+
1.
14°~-900# 4WAY B/L v v
B/D Ri A3 4-5
56|V 1 : 1
6-7| Vv 1 1
7-8| V \a
89|V \Y
9-0| VvV 1 1
Bl 01|V 1 1 1
1-E| VvV A%
B2 01| Vv \Y
1-E| V \%
B3 0-1| Vv \Y
1-E| V v
—{B|L|A|N(|K|-
HAY/ 7} 2} , OA32F ZAFE 3rd Party Inspector
Examined  KIM SOO YO ¥ESH= AlFH  05/25/°'16 ; O3 A A A AVANT .
Evaluated By Name Level /57124 % Date " [O HE Reviewed :
5 A = : O] 93] Witnessed
Approved by CHUNG JIN HWA%V% 11 05/25/ 16
Name Level Date | 25253 Customer »
a2 g = O ZE Reviewed
Responsible CHUNG JIN HW. 1AL 05/25/°16 O 93 Witnessed-

Personnel Name 2ILAAZ Naén
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VELAN 147-900# 4WAY BALL BODY SHOOTING & LOCATION MAP

0 1 E

Bl & B2 & B3

F(Al) ,
FEON zZ /F(BZ) ~ FILM SIZE & Q'TY

Al: 107x12":12Sheets (D/F)
10"x12":4Sheets

AZ2: 10"x12":12Sheets(D/F)
10"x12":4Sheets

A3: 10"x12":12Sheets(D/F)
10"x12":4Sheets

B1: 10"x12":2Sheets

B2: 10"x12":2Sheets

B3: 10"x12":2Sheets




VELAN

NON-DESTRUCTIVE TEST REPORT

CERT # 6050
CUSTOMER : « VELAN GMBH
VELAN ORDER: S00000143 POS: 5 ITEM: 20
DESCRIPTION: 14" 900 CL 4 WAY METAL SEATED BALL VALVE C/W ELECTRIC ACTUATOR
NDE PERFORMED ON: ~ "REFER TO DETAILS BELOW"

Velan hereby certifies that NDE has been performed on this material in accordance with contractual
requirements as indicated ([X]) and that all results conform to the acceptance standard of the
referenced examination procedure, the Code and Design Specification.

MAGNETIC PARTICLE EXAMINATION PROCEDURE
VEL-NDT-801 REV. 13/ ASME B16.34

Body: All Accessible Surfaces - H/C: JUG34D27, RT S/No.: RT1

All Gusset(s) / Purge Pipe(s) / Flange(s) / Welds on Bonnet & Inserts
Bonnet H/C: BH993, Test# 141319
Inserts H/C: BF736, AQ956

I:I LIQUID PENETRANT EXAMINATION PROCEDURE
VEL-NDT-800 REV. 12/ASME B16.34

QUALIFICATION OF INSPECTOR: SNT-TC-1A, LEVEL I
INSPECTOR NAME: Mr. R. Macarine (Stamp #97) / Mr. E. Macarine (Stamp #13) / Mr. D. Fafard (Stamp #102).

NOTES:
CERTIFIED BY:

September 25, 2017

RITA MANOYKIAN DATE
Q.C. DO NTATION ADMINISTRATOR

FORM QAM-09-03, REV.4



ALLOY VERIFICATION REPORT

(P.M.1.)
CUSTOMER: VELAN GMBH
ORDER NO.: 9002649-PS-2002681 VELAN P.O. NO.: SO0000143
ITEM NO.: 10 DESCRIPTION: 14" 900 CL 4 WAY METAL SEATED BALL VALVE
QUANTITY: 1 SINO.: JUG34D27, RT1
TAG NO.: N/A
SUPPLIER: VELAN INC.
PART NAME | HEAT CODE | MATL. SPEC. PART NO. HARDNESS ELEMENTS
HB cr. [ Mo. | NI
BODY ‘IJQQF?MDN ASTM A217,C5 - - 8.74 113 ) }
BODY END ?zll-l193913§ Test# | ASTM A182, F9 - - 8.80 0.99 _ :
1" PIPE 2KNA ASTM A335, P9 - - 845 | 105 | - ]
3/4" PIPE 2KZH ASTM A335, P9 - - 847 | 110 | - .
3/4" PIPE 2KZH ASTM A335, P9 - - 867 | 008 | - ]
3/4” PIPE 2LFM ASTM A335, P9 - - 903 | 101 | - ]
3/4" PIPE 2LFM ASTM A335,P9 - - - 046 | 099 | - ]
3/4” PIPE 2LFM ASTM A335, P9 - - 870 | 108 | - ]
3/4" PIPE 2LFM ASTM A335, P9 - - 853 | 008 | - ]
3/4" PIPE 2LFM ASTM A335, P9 - - 860 | 107 | - ]

THE ABOVE REFERENCED MATERIAL WAS VERIFIED AND FOUND TO BE IN ACCORDANCE WITH
THE MATERIAL SPECIFICATION.

HARDNESS TESTER ASSET NO..: N/A
P.M.I. ANALYZER SERIAL NO.: NITON G21 —12325
PROCEDURE USED: VEL-QCI-884 REV.: 15
A. Popescu (STAMP# 107) 11 September 2017
INSPECTOR DATE

VEL-QCI-884 - Exhibit #2 Page 1 of 2




VELAN

ALLOY VERIFICATION REPORT

(P.M.1.)
CUSTOMER: VELAN GMBH
ORDER NO.: 9002649-PS-2002681 VELAN P.O. NO.: SO0000143
ITEM NO.: 10 DESCRIPTION: 14" 900 CL 4 WAY METAL SEATED BALL VALVE
QUANTITY: 1 S/INO.: JUG34D27, RT1
TAG NO.: N/A
SUPPLIER: VELAN INC.
PART NAME | HEAT CODE | MATL. SPEC. PART NO. HARENESS ELEMENTS
B cr. [ Mo. | NL
17"FLANGE | B6285 ASTM A182, F9 - - 870 | 104 | - i
3/4" FLANGE | B6285 ASTM A182, F9 N - 859 | 100 | - i
3/4° FLANGE | B6285 ASTM A182, F9 - - 855 | 093 | - i
3/4° FLANGE | B6285 ASTM A182, F9 - - 509 | 008 | - i
3/4° FLANGE | B6285 ASTM A182, F9 : - 808 | 101 | - -
3/4° FLANGE | B6285 ASTM A182, F9 - - sa1 | 110 | - -
3/4" FLANGE | B6285 ASTM A182, F9 - - 813 | 108 | - -
3/4 FLANGE | B6285 ASTM A182, F9 - - 868 | 107 | - -
INSERT AQ956 ASTM A182, F9 - T 903 | 108 | - -
INSERT AQ956 ASTM A182, F9 - - 892 | 105 | - i
INSERT BF736 ASTM A182, E9 - - 572 | 109 | - i

THE ABOVE REFERENCED MATERIAL WAS VERIFIED AND FOUND TO BE IN ACCORDANCE WITH
THE MATERIAL SPECIFICATION.

HARDNESS TESTER ASSET NO.: N/A
P.M.I. ANALYZER SERIAL NO.: NITON G21 —12325
PROCEDURE USED: VEL-QCI-884 REV.: 15
A. Popescu (STAMP# 107) 11 September 2017
INSPECTOR DATE

VEL-QCI-884 - Exhibit #2 Page 2 of 2




U VELAN

rid

B sy OUASS: 2007

TYPE: &4 WAY

KIND: BALL VAL VE

MATERIAL: _& /2

& BACKSEAT

3STOMER: T SC ‘1 CERTIFICATE OF NDT APPROVAL VELAN ORDER : Soo©000/42
ANTLLIHSKY 5 Item Number : =
LIQUID MAGNETIC
! PENETRANT l PARTICLE
! " : | QUANTITY ! - l W
i PART SERIAL NO: OR HEAT CODE accepTED  woT \ oare | 0T | oare
l
| - | |
: BoDY S/N-97Dbo0c0O 2 O k | |
|
! B0DY BUTTWELD l \
| ] !
"~ BONNET {COVER) In

|
| oisc (WEDGE) |
I

e

T

STEM

STUDS

PRSI, (RS BT

; B
} NUTS

rwr-:l.n SEATS
! AND GUIDE

HARDFACE
SEAT

HARDFACE DISC..
(WEDGE)

CERTIFICATE OF PRODUCTION (HYDROSTATIC) TEST

- TYPE OF TEST ez L DRUM A |- DNRUM B .RY- PnAsSs i Pﬂclx’/}{éj
R MINS., S 2 - 2 . 2 Si
PRESSURE AT 2 W - : - - B . ' —
rsi) 2375 2o lvza |yelice | 2312966 Z 122 2496|3375
RESULT _.c = <€ e -t < P 3 =
i : GC.“”'CD = 0.3 0.3 0.5 .0 |1 .0 S. 0 O.f o.2 o.& — —
TEST GAUGE: /4,

A2TAE. ..

CHECKED AGAINST MASTER GAUGE No.

e 0000 00

E/6 . 685 FO

L)

TEST DATA FOR MOTOR - OPERATED VALVES

DATE OF TEST

oreraToR TYPE ROTORK /@ 35 raTED VOLTS  ZL0 SEP 2 0 2017

SERIAL NO. A DO 3 2F ©/O0/ DIFFERENTIAL 5 3

TAG# : FULL RATED VOLTS ° TESTED ?Amourd.

riME TO OPEN (sEcs) B E7 L L£27 Avm 73 2 R i/ 5797
TIME TO cLOSE (sEcs) R ZT W SEM ARUM R l Vel &S50

PEAK STARTING CURRENT (amPS) CERTIFIED BY

NORMAL OPERATING CURRENT (arars) Rt 3‘3

Frequency -3 OHIZ

|

TORQUE SWITCH SETTING

/e oz /902

760 Z

CUSTOMER'S REPRESENTATIVE

LIMIT SWITCH SETTING

NDCN APFN

CLOSE




\¥

Rotork Controls Ltd \ r t rl
Bath :
' =z ‘
England. IQ 3 WWW. .com
e

BA1 3)Q
ACTUATOR SPECIFICATION AND TEST CERTIFICATE

Actuator Serial Number: AD032701 01 Test Date: 18/05/2017

Customer Order Number: P011938 Tag Number: 897024-10-ROTK
1QQ-35

ACTUATOR SPECIFICATION

Size 1Q35 Power Supply 380-3-50

1SO/MSS Base & Coupling FA16B4 Wiring Diagram WD09533-1

Enclosure (Hazardous) II 2 GD EXD IIC T4 Speed (rpm) 72

Enclosure (Environmental) | IEC60529 IP68 Nema 4/4X/6 Op. Time (m:s) 3:20

Lubricant SHC624 Insulation Class F

Hand wheel 22.25:1 Thermostat Trip 132°C

Paint STD GREY 00-A-05 Fireproof Coating No

ACTUATOR CONFIGURATION

Direction to Close CLOCKWISE ROTATION

Turns 240.0

OPTIONAL EXTRAS ~ FUNCTIONALLY VERIFIED

Option: CPT | option: Extra Indication Relays |
CPT Supply 4-20mA
CPT Open Signal 20mA

| Option: Digital input/output |

GEARBOX SPECIFICATION

Range Size MTW9IR GEARBOX

Ratio/Nominal MA 240:1 95.00

ISO/MSS Base SPECIAL

Direction to Close C

Enclosure (Hazardous) ATEX Ex II 2 GD C 120°C

Enclosure (Environmental) IEC60529 IP68 | Nema | 4x

CATALOGUE PERFORMANCE

Rated Torque 45081.0 Nm 33250.0 Ibf ft

Speed/Operating Time N/A - 3:20 m:s

The equipment output performance quoted is the catalogue rated performance verified in accordance with EN15714-2




Rotork Controls Ltd » -\
Bath, ZQ
England. o 3 www. i .com
BA1 31Q i

ACTUATOR SPECIFICATION AND TEST CERTIFICATE
Actuator Serial Number: AD032701 01 Test Date: 18/05/2017
Customer Order Number: P011938 Tag Number: 897024-10-ROTK

1QQ-35

PERFORMANCE TEST RESULTS OPEN
Units Nm Ibf ft Amps Power Factor
Max Set Torgue 490 362 13.1 0.89
Stall Torque @380Vac 853 629 46.5 0.73
Torque Set * 196 145 0 | 00000 emee- | e
PERFORMANCE TEST RESULTS CLOSED
Units Nm Ibf ft Amps Power Factor
Max Set Torgue 493 364 14.0 0.89
Stall Torque @380Vac 826 609 46.2 0.74
Torgue Set * 197 146 0 00000 e | e

* Subject to a tolerance of +/-10%. Actual torque delivered will be dependent on actuator speed, inertia and valve structure resilience.

Tested on a torque calibrated test rig in accordance with EN15714-2. Electrical results are nominal values

Test Voltage | 378-3-50 Tested By 98 Test Rig No F5-C

Flash Tested To IEC 61010

The actuator must be installed in accordance with publication PUB002-039 IQ Range Instructions for Safe Use, Installation, Basic Setup and
Maintenance.

The Rotork Setting Tool allows actuator control, indication and protection functions to be configured to suit valve and control system requirements.
It is essential that all actuator settings are checked for compatibility before the actuator is put into service. Refer to supplied wiring diagram and
publication PUB002-039 IQ Range Instructions for Safe Use, Installation, Basic Setup and Maintenance and publication PUB002-040 IQ Full
configuration, status and monitoring user manual available at www.rotork.com.

When Rotork or their nominated Agent is contracted to carry out site installation/commissioning and/or acceptance, documentation of
commissioned configuration can be made available for customer/owner records.

This Rotork Actuator has been manufactured within the Rotork 1SO 9001:2015 Approved Quality System

PRODUCTION COMPLETE EXTERNAL
INSPECTION

DOC940-5 03/17




TEXHUYECKHNU NACIIOPT

QJEKTPOIIPUBOJIA

Cepniinblii HOMep OIpHEBOAA:

{Actuator Serial Number)

«Rotork» Tuna 1Q

AD032701 01

Rotork Contrels Ltd

Brassmill Lane
Bath, England, BA1 3JQ°

tel: +44 (1225) 733200
fax:+44 (1225) 333467
httpr//iwww.rotork.com

VTB.

g Hanmenopanne npaBoAa/pegyKTOopa: 1Q35 FA16 B4 (MTWIR SPECIAL)
: (Actuator / Gear Type)
=1
=
= 3akazunk: ROTORK CONTROLS (CANADA) -
(Customer) CALGARY

o Homep 3aka3a 119 3aKa39HKA: P011938
Z. (Order)
22}
£
2 Temueparypa skcmnyatanun (Muaa/Makc):  -50°C / +40°C
~ (Temperature Range Min/Max)
8
g
2 M.. (Stamp)
g
=~

Ilepeod Hauanom sxcnnyamayuy 6HUMAMETbHO O3HAKOMUMBLCS ¢ nybauxayues PUB002-039-00 / PUB002-040-00
E “ Huempyxyus no Mormaicy u sxcnayamayuu”.
=
=1
=
(=}
=

Jlnr] Usm. Ne okyM. Tomn. | Hdara

= Paspad. Jur Jucr JlucroB
3 IIpos . I | 1 2
= - Texmmeckuii TIacCropT
2 o IQ Rotork
; JJICKIPONPHBOAA TUIIA
E AL xouTp P Controls Ltd




Iloan. u gara

o

B3am. HEB.

Wus. No ny6m.

Iloan. u nata

HuB. No moan

1. HASHAYEHUE

DNeKTPOIPUBOI SIBILIETCA YCTPOHCTBOM, IpeIHa3HAYEHHBIM /U1 YIIPaBleHUs apMaTypoii.
VhpagnieHHe 31€KTPONPUBOAOM OCYINECTRIACTCA AUCTAHLMOHHO MCIONB3YsA UHPOBOM MO0 aHAJIOTOBBIX .
croco6 nepenavy JaHHBIX WM PYYHBIM TyOnepoM.

OKcIITyaTanus 3NEKTPONPUBOa NOIDKHA HMPOU3BOAWTECS B COOTBETCTBHU ¢ "MHCTpyKIHMell MO0 MOHTaxy M
IKCIUTyaTaIun'.

2. OCHOBHBIE TEXHUYECKUWE JAHHBIE 1 XAPAKTEPUCTHKM

CBenmeHns 10 cCrneUnGUKAOUH 3JICKTPOIPHBOAA, KOHOUIypallid M NONOMHUTCIBHBIM (YHKIMAM CM.
Ceprudukar ucneiTanuii. OCHOBHBIE XapaKTEepHUCTHKHA yka3aHbl B Ha NacNoOpTHOH Tabmudke (IIMIIBIMKE),
NPUKPEIUICHHOH HENIOCPEACTBEHHO Ha MPUBO.

3. KOMIIJIEKT IIOCTABKH

KoMmiekT mocTaBKU BKITFOYAET:

ITpusox l1nt.;

TTacmopT Ha 3JEeKTPOIPHBOL;

Ceprudukat ucbITAHMIL;

HHCTpyKIys 10 MOHTaXKY ¥ SKCILTyaTalny (JIEXUT B KIIEMMHOM OJIOKe);

Kpenex mox xineMMbl IUTaHAS U YIIPaBICHUs (JIEXKAT B KIIEMMHOM OJIOKe);

VIoTHeHNs KONBLEBBIE (JIEXKAT B KIIEMMHOM OJIOKe);

TpaHcHIOpTHEIE IUTACTHKOBEIE 3aNTyIIKN KaGeNbHEIX BBOMIOB;

Hpumeuanue: neped HAYAROM MOHMANCA U IKCHAYAMAYUY, 011 0becheueHus He0OX00UMO20 YPOBHSA
NLLNEBNA203AUUMBL, Cledyem YCMAHABTUBAMb MEMANTUYECKUEe TUOO WIACHUKO8blE CePMUPUYUPOSaHHbIE
KabenvHble CanbHUKU/3A2TYUIKY.

. IlynbT HacTpoiiku B kommdecTBe: 1 IUT. Ha ONMH 3aKa3/creu (KA.

Ipumeuanue: Hynom Hacmpoiixu pacnonazaemcs 8 npugoode (TUb0 KPenumsCs K Wmypeany) ¢ 1Heenmo
HAKNEVIKOT Ha KNIeMMHOM 610Ke Y MPAHCROPMHO YNAaKogKe.

4. CBUAETEJBCTBO O IIPUEMKE

CpefieHns MO pe3yabTaTaM TeCTa Ha OTKPHITHE, PEe3ynbTaraM TecTa Ha 3aKpHITHE W JaTa TeCTHPOBAHUA
yka3zaHsl B CepTudukare UCIbITaHUH.

4. TEXHMYECKOE OBCJIY)KUBAHUE U YCJIOBUA MOHTAXKA

Jns peTansHOro O3HaKOMIIEHMS IO OMMCAHUIO OOCKY)KHBaHHA M YCIOBIAM MOHTaXa 00paIuatscsi K
ny6nukampm PUB002-039-00 / PUB002-040-00 “HMHCTpyKOuMs 10 MOHTaXXY W 3KCIDTyaTally’, pa3/ielbl
“Texamuyeckoe 00CTykHBaHHUE, KOHTPOJbL M AMAarHOCTHKA HeucnpasHocTeil™ u “MoHTax npusoaa‘“.

5. KOHCEPBAIIUA U YITAKOBKA

IlpuBoa mpollen KOHCEpPBAlMIO M YNAKOBKY Ha 3aBoje w3rotosutene. IlompobGHas wuHbOpManms
mpencrasieda B “ MHcTpykim mo MoHTaxXy ¥ 3kcmyarammy’” PUB002-039-00 / PUB002-040-00.

6. TAPAHTHIHBIE OBSI3ATEJILCTBA

Komnanus Rotork rapanTupyerT COOTBETCTBME BBIIycKaeMoro (MOCTaBiAeMoro) w3menus. CTaHOapTHEIM
rapaHTUIHBIA cpok -18 MecdlleB ¢ MOMERTa OTIPy3KM win 12 MecaneB ¢ MOMEHTa yCTaHOBKHU. | apaHTHIiHBIN
CpPOK MOXeT OBITh MepecMOTpeH HpH 3aKMOYEHHH OOOHIHOTO JOroBOpa INOCTaBKH. IIpoeKTHBIH Cpok
CIIy0Bl 3aBHCHT OT THIIAa IPHBOJA U KOH(UIypauuu, 1A NojaHoH mHpopManuu cM. myGmukauuro PUB002-
038-08. B ciyuae HacTymieHMs rapaHTHUHHOTO ciydas ciemyer obpamatses B «O0O POTOpK PYCy, 1.
Mockea, Otpannas 2B, oduc 106 mn no email: rotork.rus@rotork.com

Jluct

Texnu4yecknii nacnopr 3j1eKTponpusona tuna 1Q

Jlur

WM. Ne JOKYM. Tlozmn. Jlata




Rotork Controls Ltd

Q) rotori
gzgllzr;g e ) WWW., .com
CEPTUOUKAT UCTTBITAHUA

CepuiiHbiii Homep npvBoga: AD032701 01

Homep 3aka3a ans 3akasuuka: P011938

CNEUNOUKALINA DNEKTPONPUBOAA

Harta rectupoBanus: 18/05/2017
Tar HoMep: 897024-10-ROTK

1QQ-35

Pasmep 1Q35 HanpshkeHue nuTaHus 380-3-50
ISO/MSS ®naHew/BTynka FA16B4 JneKTpuyeckas cxema WD09533-1
Kopnyc (B3pbiBo3almnTa) I12GD EXDIICT4 Cropoctb (06p./MUH) 72

Kopnyc (Mbine-enarosawmta) | IEC60529 IP68 Nema 4/4X/6 Bpems xona (MWH:cek) 3:20
CMaska SHC624 Knacc usonsuum F

PyuHoit fy6nép 22.25:1 O6xoa TepMocTaTta 132°C
Kpacka STD GREY 00-A-05 OrHecTonkoe nokpLITUe Het

KOHOUTYPALIUA DNIEKTPONPUBOAA

HanpasneHue 3axp. BPALLIEHUE no YACOBOU
CTPEJIKE
240.0

Kon-Bo 0bopoToB

OMNONHUTENBHbBIE Or1

MU — PABOTOCNOCOBHOCTb NPOBEPEHA

Onuus: CPT | Onumg: JononHuTeNbHbE pene UHAMKaUMK
CPT Mutaxune 4-20MA
CPT Curnan OTkpbITO 20MA

ﬂ Onuumsi: OuckpeT. BXog / Bbixoa j]

CNELIMOUNKALIUA PEAYKTOPA

Cepusi Pasmep MTW9OR GEARBOX

MepepatouHoe uncno/ Hom. 240:1 95.00

nepegaTo4HOE OTHOLIEHNE

ISO/MSS OcHoBaHuWe SPECIAL

HanpaeneH1e 3akpeIT1s C

Kopnyc (B3pbiBo3aLLMiLEHHBIN) ATEX ExII 2 GD C 120°C

Kopnyc (BnaroHenpoHvuaeMbii) IEC60529 1P68 | Nema [ ax

MEPEYEHb UCNOJTHEHWIA

HoMuHanbHbI MoMeHT 45081.0 Hm 33250.0 {bf ft
CkopocTs/Bpems HET (N/A) - 3:20 M:C
NepeKpsITHA

Pabouue xapakTepuCTUKK Ha BbIXOAE NMPUBOAA, YKa3aHHbIe B KaTanore HOMUHaNbHbIE TEXHUYECKNE XApaKTePUCTUKU, NOATBEPXKAECHLI B

cooTseTcTBuM ¢ EN15714-2




Rotork Controls Ltd » .\
Bath, gQ
England. o 3 WWW., .com
BA1 31Q — .

CEPTUOUNKAT UCTbITAHUA
CepwmiiHblii Homep npuBofaa: AD032701 01 Hara TectupoBaHus: 18/05/2017
HomMmep 3akasa ans 3aka3zumxa: P011938 Tar Homep: 897024-10-ROTK

1QQ-35

PE3YNIbTATbI TECTA HA OTKPbITUE
EanHMLBI 3MepeHns Hm Ibf ft AMnep COS¢
MakcMManbHbIi 490 362 13.1 0.89
MOMEHT
Myckosoi MOMEHT 853 629 46.5 0.73
@380B ac
YCTaHOBNEHHDIN 196 145 1 e
MOMEHT *
PE3YJIbTATbI TECTA HA 3AKPbITUE
EanHMUL 3MepeHns Hm Ibf ft AMmnep COS¢
MakcuMabHblit 493 364 14.0 0.89
MOMEHT
MyckoBoi MOMEHT 826 609 46.2 0.74
@380B ac
YCTaHOBAEHHbIN 197 146 | | e
MOMEHT *

* B COOTBETCTBWM C JOMYCKOM + [ ~10%. DAKTUHECKM BLIAABAEMbIA KPYTALUMIA MOMEHT 6YAST 3aBMCETh OT CKOPOCTH MPMBOAA, MHEPLMM ¥ YCTOMUMBOCTY
KOHCTPYKLMM KranaHa. :

WcenbiTaH Ha 0TKanMbpoBaHHOM MO KPYTALLEMY MOMEHTY WCNbITaTellbHOM CTeEHAE B cOOTBETCTBUM ¢ EN15714-2. SnekTpuyeckue
3HayYeHMs - HOMUHaNbHbIE

TecToBoOE 378-3-50 Tecrt nposen 98 Homep creHpa F5-C
HanpspkeHune :

Tecr nposeaeH B cooTs. ¢ IEC 61010

MpuBoA Heo6xoAMMO YCTaHaBNMBaThb B COOTBETCTBUM C Nybnukauueit PUB002-039 «PyKoBOACTBO NO yCTaHOBKe, 6a30B0M HACcTPOiiKe, Ge30mnacHoim
3KCNAyaTaLmm, M TEXHUHECKOMY 06CYXUBaHMIO NPUBOAOB cepuu IQ».

TynbT HAaCTPOIKM POTOPK NO3BOASET HacTpauBaTh YNPaBNeHue, UHAMKAUMIO U (YHKUMM 3alumTbl MPMBOAA B COOTBETCTBMM C TpeBOBaHNAMN
apMaTypbl ¥ CUCTEMbI YNPaB/ieHUs.

HeobxoanMo npoBepuTk BCe HACTPOIKKU NPMBOAA Ha COBMECTUMOCTL € TEXHOMOrMYECKUM MPOLIECCoM U TpeGoBaHUAMM CUCTEMDbI YNPABIEHNs a0
BBOAA B IKCNAyaTaumio. MCnonb308aTk SNeKTpuUeckylo cxemy u nybnukauuio PUB002-039-00 / PUB002-040-00 «PykoBOACTBO NO YCTaHOBKe,
633080l HacTpolike, 6e30nacHOM 3KCRyaTaLuu U TEXHUYECKOMY 06CTYXUBaHMIO NPUBOAOB cepum IQ», A0CTynHOMY Ha www.rotork.com.

Koraa ¢ POTOPK UNu € Ha3HaueHHbIM UM areHTOM 3aK/104&H JOroBOp Ha MPOBEAESHUE YCTAHOBKM / BEOAA B SKCIUTyaTauMIo u/unm npuémke,
JOKYMEHTaLus No NpoBeAEHHBIM HacTpolikaM 6yaeT AOCTYNHa ANsi BHYTPEHHUX 3anucell 3aKasumka.

L1aHHBIN MPUBOA M3roTOB/IEH COMTIAcHO YTBEDXAEHHOU CUCTEME MEHEIKMEHTA KadecTBa Rotork ISO 9001:2015

FOTOBASA NMPOAYKLUNA BHELLIHUK
KOHTPOJ1b

DOC5027-4 04/17




Q.C PROCEDURE

VELAN FACTORY ACCEPTANCE TEST PROCEDURE FOR SWITCH VALVE 210-0000143-FAT

VELAN FACTORY ACCEPTANCE TEST PROCEDURE

SWITCH VALVE
PROJECT: Antipinski Refinery, Tyumen, Russia
CUSTIOMER: Velan GmbH
ORDER REF: 210-0000143, WT0004254, was 897024
CLIENT REF: 9002649-PS-2002681

VELAN PROJECT: 82107

Area Classification: EAC, Zone 2, |IB, ambient -50°C to 38°C
Voltage at terminals: 380 Vac -10% voltage drop
Frequency: 50 Hz

Ref Document: 210-0000143-1GA rev -

This document has been prepared based on the instrumentation requirements shown in the reference
document. If the reference document has been revised at time of test, please consult the author for
verification of test procedure accuracy.

SPECIAL MODE DIVERTER VALVE

[ )
>

——

(© spare for 302x001)

DATE BY ] PAGE NO
Sept 26, 2017 Brian Simmens Rev. © Page | of 9




Q.C PROCEDURE

VELAN FACTORY ACCEPTANCE TEST PROCEDURE FOR SWITCH VALVE 210-0000143-FAT

1.0 PROCEDURE FOR SWITCH VALVE FAT

The valve assembly factory acceptance testing involves: /
a) Wire, power and verifying Rotork actuator special program features are set.
b} Functional test in remote mode using 24 Vdc signals.

c) Calibrating gearbox mounted stem position proximity switches.

Step A

Inspect proximity switch tag plates are in accordance with the latest revision of general
arrangement drawing X012-897024-001. Wire the proximity switches and Rotork actuator to a test
panel in accordance with wiring diagram below.

/

| Rotork Wiring Diagram WD08533 o .

t - 28 2 LEs .

! g¢ BE & z 888z 233

. i 17 ¢ AR i A

1 3 [ 4] 516l 7] 8]8)wo]11]12l13]14)15}16]17] 18] 18] 2021 22| 23] 24 25] 26| 27] 28] 20] 0] 31} 32| 33} 34] 35| 36| 37 ] 38| 6] 40] 41| 42] 43} 44] 45| 45| a7] 48] a5} 0]

: L J

S J

' '

| s d

| . J

|

S o A

| , TEST PANEL | e —————————————

| C,-_vyli_-(,:LOSE 3x push button NO I /

] 1x stop push button NC I o —

'. reslart ' :Sg%%gggg
8 8 ]

' b 13 3e¢3 3L

| | ccw/oPen I | 2_8 E_c B_& @£_¢k
o =] < < [« =} < <

| fo—— | ;

I\ !

' :

DATE BY PAGE NO

Sapt 26, 2017 Brian Simmons Rev, 0 Page 2 of 9




Q.C PROCEDURE

VELAN FACTORY ACCEPTANCE TEST PROCEDURE FOR SWITCH VALVE

210-0000143-FAT

Step B

Power the remote head and using laptop verify the Rotork configuration agrees with the table
below. Verify Rotork nameplates.

Rotork Insight Program Settings:-
Actuatr Selttings

A Dlsabl ed

i@ Insight

O Tarque

e Torque

O Anti-Clockwise

©Nomally Open -

Stop Priority

R ENEESN

Nomally Open

AN

ONomally Closed

losed Limit

Nomally Open

O Normally Closed

Closed Limit

Nomally Open

en Limit

®Nomally Closed

ommally Open

©Nomally Closed

DATE BY

Sept 26, 2017 Brian Simmons

Rev, €

PAGE NO

Page 3 of @




Q.C PROCEDURE

VELAN FACTORY ACCEPTANCE TEST PROCEDURE FOR SWITCH VALVE 210-0000143-FAT

~

rotori

v

=l on  2N-10~-0)

K "/ »
Adudor speed 72 |pm ?\\ - -t}
QOutput forque max.‘ 475 Nm \/ ZQ ‘1 i l o %
Lubrization SHCe2a V:/ Chm% ‘o W mng ¢ _grom
Mot rating 2,80 |[xwg 15| min o
Motar supply 380-3-50 {/ . g“'&% & Lb

Nominal molorcurent | 5.30 | Amp

e _/

rotork gears

Serid no. [ TAATS010T001
Type [MIWORZ __ ARatis[_ 2407 ]|
Spec  [10 J

Jos' ADe3z710]

Step C |
Follow the steps 1-10 outlined on the following pages, compiete OK column and other information \/
as indicated.

Step D

If testing is satisfactory, then complete the following final aperations: -

(a) leave the ball positioned at the Bypass position, raise the jammer pins \/

(b} reverse the step ¢ configuration changes and save a copy of the configuration file. v/

(c) remove ali temporary wiring and close terminal covers.

(d) take photos, one showing gearbox top {with red proximity switch footprint marking), one of each+/
actuator and gearbox nameplates, and one showing actuator-gearbox orientation.

{e) sign off functional acceptance test paperwork,

{f} email scanned copy of completed forms and photos and downloaded configuration file to planner

& Velan QC documentation representative,

DATE

Sept 26, 2017 Brian Simmons Rev. 0 Page 4 0of 9

BY PAGE NO




Q.C PROCEDURE

VELAN FACTORY ACCEPTANCE TEST PROCEDURE FOR SWITCH VALVE

210-0000143-FAT

Customer: DSC

Customer tag no: _ SPxwe

Valve serial: _\ 7100 oo, 20 Actuator serial: __NDO227 &L ol
CCW align to Bypass: Ram CW align to Bypass: 2’0\&'\.
6mm/0.25" max ailow, step 2 6mm/0.25" max allow, step 2
CCW torque: |b-\F % %4 Cs-f?se (D;Eriiuqn N CW torque:_20-13 9%
: e 1 em Clockwise o B T
Open, 25% max allow, step 5 e Close, 25% makx allow, step 8
120* g
CCW align to D002 Drum 3020004 CW align to D001
| S {wag Drum B) SM
0.50" max allow, step 8 0‘\)(0@50‘“ % % 0.50" max allow, step 7
S 2
CCW D002 position: 242 « CCW D001 position:bb 0 ¥
Open, step 8 Open, step 5 Ole
CW D002 position;_ V-9 & CW D004 position; & 1-4<%
within 2% allow, step 4 within 2% allow, step 7
Command or Status Signal P&ID action Wiring Diagram Result
| - O D002 .—4’.—- m make if drurm D02
At Drum DOD2 proximity switch  |dry contact @/break if not drum D002
mounted on gearbox Qs 0 [jmake if not drum D002
2 break if drum D002
- C Mid-Point [ﬁmake if at Mid-Point
At Mid Point proximity switch dry contact 6 7 B/reak if not Mid-Point
mounted on gearbox QO m/make if not Mid-Point
6 5 Mbreak if at Mid-Point
- O D001 gmake if at Bypass
At Drum D001 proximity switch  |dry contact _ 1o 1 break if not Bypass
mounted on gearbox D ake if not Bypass
[Z(nreak if at Bypass
- O Bypass F o—. m make if at Bypass
At Bypass proximity switch dry contact break if not Bypass
mounted on gearbox QO B’make if not Bypass
14 13 gbreak if at Bypass
DATE BY PAGE NO
Sept 26, 2017 Brian Simmons Rev. 0 Page 50f9




Q.C PROCEDURE

VELAN FACTORY ACCEPTANCE TEST PROCEDURE FOR SWITCH VALVE

210-0000143-FAT

Step Description

OK

1 L.ubricate ball surface. Record namepiate serial
29“'!5'6 ode. numbers, and set limits. To set the limits, position stem

at bypass and set open position. Then rotate stem CW
360° back to bypass position and set close position.

CW and CCW rotation to Bypass [ femote wode)
Position at bypass, verify the percentage open value
shows 0%. Verify energized NO contact is closed. Verify
/1 all other NO contacts are open. Press.close pushbutton
1 and after approximately 5 sec press stop pushbutton,

/1 verify ball halts. Press open pushbuiton and when ball
halts at the Bypass position, measure ball alignment to
Bypass port (CCW approach, within 6mm/0.25" "
acceptable). Press open pushbutton, stop after 5 sec,
press close pushbutton, when ball halts at Bypass
position, measure ball alignment to Bypass port (CW
approach, within 6mm/0.25" acceptable). If combined

| readings exceed 12mm/0.50” then contact engineering
for keyway gap backlash discussion. Adjust/center the
Bypass bracket so that the misalignment associated with
CW and CCW approach is approximately equal. Move
indicator armfflag position if not enough adjustment
available on the bracket. Repeat alignment
measurement and record readings.

2nm

F v

Open/CCW rotation; Bypass to D002

Press the open pushbutton. When ball halts at D002,
verify energized NO contact is closed, and verify the
bypass position NO contact is open.

Ol

“DATE BY ] PAGE NO
Sept 26, 2017 Brian Simmons Few, 0 Paga 6 of 9




Q.C PROCEDURE

VELAN FACTORY ACCEPTANCE TEST PROCEDURE FOR SWITCH VALVE 210-0000143-FAT

Step Description OK
Close/CW rotation; mid-point to D002
If there is a mid-point position, press the open / ol

pushbutton and when the ball halts at mid-point, verify
/ energized NO contact is closed. If there is no mid-point,
press open pushbutton and stop after 5 sec. Press close
and when ball halts at D002, verify ball opening aligned
to D002 port (as good as possible). Verify both jammer
pins can be raised; pins shouid not contact the stopper
plate. If not, adjust bracket position and repeat this step
again. Record the percentage position (approached in & o
the CW direction). £ ‘?:.

S

Open/CCW rotation; D002 to Midpoint to D001
Show torgue on display, then press the open pushbution.
During bali motion record the CCW torque (accuracy ol
WQ varies). If the actuator has a 4-20ma torque signal
no feature, then using a multimeter, measure the 4-20ma
torque signal and verify agreement with the LCD display.
Note that 4-20ma torque signal may be equal to 0-120%
@Z .\oﬁj”ﬂ’u'splay range. When the ball haits D001, verify.energized
5 NO contact is closed. Verify ball opening alignment to v
D001 port (as good as possible). Verify both jammer pins
can be raised. Iif not, adjust bracket position and repeat Lol %
this step again. Record the D001 percent position :
{approached in the CCW direction). 53:2:%

6 Open/CCW rotation; D001 to Bypass

; % Press the open pushbutton, if the actuator has a 4-20ma
posiho™ position signal feature, then using a multimeter, measure
\ 22 e the 4-20ma torque signal and verify agreement with the

LCD display. Note that 4-20ma position signal is equal to | ojc]

2% ~uk 0-360° display range. When ball haits at Bypass position,
verify percentage open value resets to 0% at the bypass
4’"10‘““ position, due to proximity switch index signal.

Close/CW rotation; Bypass to D001

Press the close pushbutton. When ball halts at D001,
position, record ball alignment to D001 port (CW
approach). Record percent position (approached in the
CW direction). If the difference between the percentage
open readings taken in the CW and CCW directions 61- 4-2
differ by more than 2%, then using the configuration / olc
menu, increase or decrease the number of gearbox
turns.

DATE BY PAGE NO

Sept 26, 2017 Brian S_immons Rev, & page 7 of 9
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Q.C PROCEDURE

VELAN FACTORY ACCEPTANCE TEST PROCEDURE FOR SWITCH VALVE

210-0000143-FAT

Step

Description

OK

Close/CW rotation; D001 to Mid-Point to D002

Show torque display, then press the close pushbutton.
Record CW torque. If the CW or CCW torque readings
are greater than 50%, then contact engineering for
bellows preload and packing resistance discussion.
When ball halts at D002 position, press close pushbutton
again and stop after 5 sec. Press open and when ball
halts at D002, record ball opening alignment to D002
port (CCW approach). Record the percentage open
reading (approached in the CCW direction). As in step 7,
the difference between the percentage readings should
not differ by more than 2%. v~

3¢
by

ol

be

Close/CW rotation; D002 to Bypass

Press the close pushbution and as the ball is travelling,
verify ball lip/fedge chrome coating is not damaged. If
any coating damage is observed, contact engineering for
discussion.

Ol

Record ex-factory switch calibration by painting footprint
location of (a) the position indicator arm base and (b)
switch bracket base, with a small red line. Verify any
other dry contact switch states not otherwise covered
above and write results in the comment section below.

ol

Comments:
GATE 1% "PAGE NO
Sepl 26, 2017 Brian Simmuons Rev. 0 Paga 8 0of 9
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Q.C PROCEDURE

VELAN FACTORY ACCEPTANCE TEST PROCEDURE FOR SWITCH VALVE 210-0000143-FAT
Command or Status Signal P&ID action Wiring Diagram Result
Position | 4ve .__.__.~ve
iPosition transmitter - —O——— . % E{a-mma =0-100%
4-20ma Aoutl 23 24 N
Read o | V] make in REMOTE
Ready status {remote & ready} -+ - _O___y .
dry contact 42 44 break not REMOTE

Wirtne terminals USed on L0523\ cve
accerO aviee w*\r\ Df‘e\)\Cm\,S m\V‘x%éaqtgﬁ QLI
BAAO-COO (for Lric) (\boofM-mo&\ Reotorle. 4o

evise. wwg deeroin o Mﬁlﬁ%, cwePlote , swich~
lt\’ce,\rr\o.\ LDN‘W\S buw'\% Ww\o\\s

angement Drawing: ___$o\2 - 9 102.4-001 Rev: ¢
Instrument Arrangement Drawing: _2'O - 600 od® — \GA Rev; — ﬁ

4 ‘ 15 2 Q@a ®
U Afl results are satisfactory %ed repair- Sk y G&V .

Print name: %\f\‘%’\ S\Wﬁgned:

Date: é}d\“ 3 201 i

Witness name: Signed: Date:

MR WIMING Siegram WD 0% b whid~ hos

same termine f\uw\her& as Pre;@‘o us Zel0-e00 wWiing
é (¥} .

-~

ﬁi‘ M%V\S s‘%%uc,g} ( Coﬁsg a&@@k&é§

DATE - PAGE NO
Sept 26, 2017 Brian Simmons Rav, @ . Page 9 of 9




TRANSISTOR SWITCHING FOR
24VDC CONTACTORS (1Q10-35}
RELAYS ONLY FITTED WHEN

120VAC CONTACTOR IS FITTED

FOR 1Q40,70,80,091 & 85

®

®

sK13 ;_
: MONITOR RELAY i; ;
TORQUE ; 'i’-———
SENSOR ¢ 3
|sgg  MAKE AT FULLY SHUT S1 R
POSITION ' :
SENSOR 10 WAY || makeaTruvoped S2 :
BATTERY - [#8 sreakarrulLysHut S3.: :
L ! 1 | sReakaTFuLLY oPEN 54 :
FS2 (IF ETTTED) ooma e
;- R
T — -
ke l BPEN | p—
i_m-"?ﬁ'—"_‘]-———-
I EE-D }m
BEENINTEALOCK —— —
:W
.
o [BR2 |
—{sLote

FOR TYPIGAL REMOTE CONTROL
DEYAILS, SEE DOCUMENT -

24V0C
NOMINAL SUPPLY
(CUTPUT)

RWS100
TRANSFORMER TAPPING DPTIONS
Tap. Nominal 5060Hz
TYPE1 -
W 220£230 |
X 380400
Y 400‘415&20
Z 440480 :
FUSE FS1=250mA ANTES URGE
TYPE 2
W 346/380
X 480/500
Y 240240
Z 550575
FUSE F51-250mA ANTESURGE
TYPE 3
X 660/560-630
v 650
EUSE ES1e160ma ANTISURGE
REFER TO SHEET 2 FOR NOTES

& OPTION PCB'S IF FITTED

Crenegs  Ndan |

\fec\uQS*\eé © fon

order P\o\cevv\mw

A

o
Rate [Chigll  Bevision Details mtom 101B0010 + INTERNAL HEATER & VELAN MODE
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m CONTROLS LTD| ROTORKCONTROLS INC g;n:nbv: 53'?"-2.7 Cheult Oiegram Number lssoe | Soent
, BAt 310 :
mme e el  WD09533 |
Tet01225-733200 Tel:585-247-2504 MINg oo BCABICIMIVE | | ] of 2
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CIRCUIT DRAWN WITH POWER SUPPLY OFF

SLOTA
bSta

NOT USED

CPT

1
2
3
4
5
e
7
8 ]

SLgT B

85{’
MAKE AT FULLY SHUT My

MAKE AT FULLY OPEN 6
oI

MAKE ON TORQUE .
e 7

MAKE WHEN REMOTE "
SELECTED S8 12
o w0

SLOTC

5]

I

N 0 > M N = W B

EXTRA CHANGE OVER CONTACTS
DEFAULT SETTINGS SHOWN
FOR OTHER SETTINGS SEE PUB002-038

SLOTCI™ SK1

o [piTvelAnmeser  —J—

O  |EowMoNYE__— ] )
NOTES
1.,FUSES:

-PS1 is a seli-resetting fuse. .
-Relar to publication PUB002-038 tor approved fuses FSt and FS2.
-Act_tix:iofr mta:;o%tage sps:iﬂed on namephtg; Voltage tolarance +~10%;
appies for rated torque perormance; duly cyche Is not guaranteed.
2,REMOTE CONTROL:
-For typleal remote control circuits refer to;

-RWS indicated or PUBD02-041.
-For BC and AG control, connact ~va/0V to terminal 38;
-(For negative switch / pesitive common, refer to RWS indicated).
-Coniral signal threshold voitages:

-DC: "on™ 218Vde / *off" £8Vde, max 60Vde. .

-AC; "on” 260Vac / "off* $40Vac, max 120Vac.
-Confrol signal duration to be 300ms minimum,
~Maximum current drawn from ramote control signals is:

<BmA at 24Vdo or 12mA at 120Vec,
-Supply provided on lerminals 4 & 5;

<Intendad for remote control.

~“Mex external foad 4W at 24Vdc

8, 07

FOR DETAILS OF CPT FUNCTIONS
REFER TO ROTORK PUBLICATION PUBG02-041

g
24V SUPPLY FROM SK14 ON POWER PCB

— gy

3INDICATION: ;

+For typleal position, siatus and afaim indication see PUB00R2-041.
-'S'icontaets are user configurable and are shown In their default
satting.

-Hefar to PUBD02-040 for functions and configuration instructions.
-Monitor Relay indicates actuator availablfity far remote controf (shown

"unavallable). [t can ba configured to exclude local/remote selection,
-Refer to PUB002-040 for monitored functions and configuration
instructions. ;

-Vollage applisd to Indication contacts must not exceed 150Vae
«individual Switch current must not exceed 3.5A inductive, 5A reslstive
and no more than 8A in total for all 4 contacts.

4,BATTERY:
-Battery maintains local and remote "S" contact indicstion only.
-Refer to installation manuat {or approved replacement battery types.

'f‘,ﬁm it Pimrram Mumluul al l gﬂ’
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CIRCUIT DRAWN WITH POWER SUPPLY OFF

@ 3

@ PHASE

SUPPLY
®

| W| n||——®
[]FS1
y 3
9 EY K |Y IZ
) VTV- m SK2A HEATER
| LI ) OVAC L=]a¥4
TRANSISTOR SWITCHING FOR < 1
24VDC CONTACTORS (1Q10-35) 120vAC| 4
RELAYS ONLY FITTED WHEN VDe
120VAC CONTACTOR IS FITTED 3 0) .
FOR [Q40,70,90,91 & 95 24vDC
= 5 i _® Non@gl@_lfps&ipw
SK14
ovDe[ 7]
2
SK13 —
26 WAY
H© SK13 SK14
: @
MONITOR RELAY
5 > 3 @
TORQUE 4 % @
SENSOR 2 1| @
sis  MAKE AT FULLY sHUT|  S1 . @
POSITION
2
SENSOR 10 WAY MAKE AT FULLY OPEN| S2 @O
BATTERY - [EK® BrEAKATFULLY SHUT S3 Z @@
4
4
| | +|' | BREAKATFULLY OPEN| S4 . ®:
FS2 (IF FITTED)100m2a | —— KA
i_bLOSE o ——@
ETOP/ MAINTAIN —{ 10
I
sks | [OPEN —1 8 —@
I
:l |_|COMM0N VE } 1 @
| ESD }— 12 —@
[OFEN INTERLOCK } 13 @
[ELOSE INTERLOCK }— 14
(EOMON Ve 1+ 5 D)
SK1 [ sK2 |
Slég':' A |SLOT B

FOR TYPICAL REMOTE CONTROL
DETAILS, SEE DOCUMENT

RWS100

TRANSFORMER TAPPING OPTIONS
Tap | Nominal 50/60Hz
TYPE 1
W 220/230
X 380/400
Y 400,415/420
z 440/460
FUSE FS1=250mA ANTI-SURGE
TYPE 2
W 346/380
X 480/500
Y 240/240
z 550/575
FUSE FS1=250mA ANTISSURGE
TYPE 3
X 660/660-690
Y 690/
FUSE FS1=150mA ANTI-SURGE

REFER TO SHEET 2 FOR NOTES
& OPTION PCB'S IF FITTED

Iss| Date |Chkd]|

1 ]191017] JC1 |FIRST ISSUE.

Revision Details

www FOUOT com

101B0010 + INTERNAL HEATER & VELAN MODE
ESD TERMINAL CHANGED TO 32

ROTORK CONTROLS LTD
BATH, BA1 3JQ
ENGLAND

Tel:01225-733200

ROTORK CONTROLS INC
ROCHESTER
NY 14624, USA

Tel:585-247-2304

Drawn by: PJW
Date : 191017
Base WD: 101B0010:

Circuit Diagram Number

WD09616

Issue
No

Sheet

JobNo :--
Ml No

IBilciBoczBilcivv] T [ |

1
1 of 2
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CIRCUIT DRAWN WITH POWER SUPPLY OFF

SLOT A

SK1 |
SLOT A SKJ
= e
2
/ 3
4
5
| NOT USED
o 6
O 7
[ 8 |

»
r
(@)
—

ARl ISy

SLOT B

MAKE AT FULLY SHUT S8

by

N © 0o A O =S WN

leje

MAKE AT FULLY OPEN S6,

&

LI

I

®

MAKE ON TORQUE
TRIP

16

DEFAULT SETTINGS SHOWN
FOR OTHER SETTINGS SEE PUB002-038

MAKE WHEN REMOTE
SELECTED

EXTRA CHANGE OVER CONTACTS

SK1 I
stot ¢ K1
o Ip7veanmeser — +—21}8 75
0 | ComMMON.VE : 9 °°M1@
_________ L]
NOTES
1.FUSES:

-PS1 is a self-resetting fuse.
-Refer to publication PUB002-039 for approved fuses FS1 and FS2.
-Actuator rated voltage specified on nameplate. Voltage tolerance +/-10%,
applies for rated torque performance; duty cycle is not guaranteed. '
2.REMOTE CONTROL:
-For typical remote control circuits refer to:

-RWS indicated or PUB002-041.
-For DC and AC control, connect —ve/0V to terminal 36.
-(For negative switch / positive common, refer to RWS indicated).
-Control signal threshold voltages:

-DC: “on” 216Vdc / “off” <8Vdc, max 60Vde.

-AC: “on” 260Vac / “off’ <40Vac, max 120Vac.
-Control signal duration to be 300ms minimum.
-Maximum current drawn from remote control signals is:

-8mA at 24Vdc or 12mA at 120Vac.
-Supply provided on terminals 4 & 5:

-Intended for remote control.

-Max external load 4W at 24Vdc

ov

-VE +VE

- 7

4@_____4

FOR DETAILS OF CPT FUNCTIONS
REFER TO ROTORK PUBLICATION PUB002-041

24V SUPPLY FROM SK14 ON POWER PCB

3.INDICATION:

-For typical position, status and alarm indication see PUB002-041.
-“S” contacts are user configurable and are shown in their default
setting.

-Refer to PUB002-040 for functions and configuration instructions.
-Monitor Relay indicates actuator availability for remote control (shown
“unavailable”). It can be configured to exclude local/remote selection.
-Refer to PUB002-040 for monitored functions and configuration
instructions.

-Voltage applied to indication contacts must not exceed 150Vac
-Individual Switch current must not exceed 3.5A inductive, 5A resistive
and no more than 8A in total for all 4 contacts.

4.BATTERY:
-Battery maintains local and remote “S” contact indication only.
-Refer to installation manual for approved replacement battery types.

Circuit Diagram Number lsﬁge Shzﬁ
See Sheet 1 for all Revision details/information WDO09616 1 of 2

)



VELAN

It is necessary to read and understand the
following instructions prior to working on
the valve. Additional information is
available at www.velan.com.

B Receiving Inspection

All valves must be inspected upon reception for damages that
may have occurred during transportation or handling. Any
damages noted should be documented; serious damages
should be reported immediately to Velan, Field Engineering
Services Manager.

W Storage and Handling

Valves should be stored in a suitable sheltered location to
prevent contamination by weather, dampness or foreign
material. All valves are shipped from the Velan factory with end
protectors mounted on inlet and outlet and these protectors

should remain on the valves until they are ready for installation.

If valves are equipped with an actuator or gear operator, please
refer to the manufacturer’s instructions for storage. For large
valves a hoist and nylon slings are needed. Place a nylon sling
under the valve body and hoist vertically to move to the final
destination.

W Operation, Installation & Orientation

All standard valves are designed for bi-directional flow unless
otherwise specified, and utilize clockwise handle rotation to
close.

Prior to installation, remove end covers, clean weld prep,
threads and flanges using rags with unused acetone or alcohol.
(During welding and construction stages valve should be
protected from foreign debris getting inside that could cause
extensive damage during valve cycling.)

Ensure that unidirectional valves are installed in the proper
orientation {with the "Flow Direction” or "High Pressure
Direction” arrow pointing in the direction of flow or high
pressure accordingly.)

Ensure that valve materials of construction and
pressure/temperature limits shown on the nameplate are
suitable for the intended application.

Ball Valves with seat retainer shall be installed with the seat
retainer on the upstream side.

Lubricate all threads, gears and fasteners with recommended
lubricants or equal prior to installation.

Tighten all mating flange fasteners in a diagonal pattern and
check bolting torques and retighten as necessary after
installation. Do not overtorque the valve in fully open or closed
position to avoid thermal binding.

Quick Reference:
Handling, Storage, Installation and
Operating Instructions

All gate and globe valves should be welded on line with valves
fully closed.

Refer to the web site www.velan.com for instructions on valve
orientation, roll and tilt angles. It is generally advisable to have
valves 12" and up with stems orientated vertically. Any other
orientation is a compromise. Consult Velan Engineering if other
orientations are required. Mechanical supports/snubbers
attached to the valve are the respansibility of the end user.

Valve must not be used at the end of the line or in a safety loop.

It is the responsibility of the end-user to define the need for
over-pressure protection if required.

m General Maintenance

Valves should be inspected regularly during operation and
should be subjected to scheduled maintenance.

Lubrication of threads and gears should be done once every
six months. :

W Spare Parts

All parts on any valve can be ordered. Correctly determine
which parts-are required and provide the information shown on
the valve nameplate. '

Velan does not recommend changing any parts in the field,
without the involvement of Velan service people or authorized
service shops.

Some parts may require special fitting, hence it is best to
contact your local Velan representative.

B Warning

For safety reasons take the following precautions before you
start work on the valve:

¢ Personnel making any adjustments on the valves shall wear
safety equipment normally used to work with the fluid in the
line where the valve is installed.

o Before removing the valve from line, the line must be fully
depressurized, drained and vented.

¢ Non-OEM parts are not warrantable.

¢ Local national rules must be followed during installation and
servicing.

GENERAL INFORMATION

Tel: (514) 748-7743
Fax: {514) 748-8635
Weh: http://www.velan.com

Velan reserves the right to change “Quick
Refarence” instructions without notice.
{English) © 2002




TECHNICAL PASSPORT IN RUSSIAN



VELAN

No:6050
IACHOOPT Page 1 of 2
Ha apMaTypy
PASSPORT
OBume cme /General

PaspelieHye Ha OpVMEeHeHne oF

PocrexHansopa/Rosstechnadzor Permission

TC RU C-CA.AI031.B.00146 & TR RU C-CA.AI031.B.00137

HamMeHOBaHmMe/Item name

4 Way M/S Ball Valve - ASTM xknacc 147 900, DN 350, PN 150

UzsroToBuTesas/Manufacturer

Besnan Velan

3aBonAckoi Homep usnmesms/Item number
Toseuus no oxens / Tag nugber

R19-71K09-CA2R-M / EAC

Cepwii HomMep / Serial number N/A
DaTa usroroeaenmsa/Manufactured date 09/20/2017
HasHaueHue/Function ON/OFF

OCHOBHEIE TEXHMYECKUE

nauHne/Main technical data

YcnoBHEST npoxogn/ DN

DN 350 / 14™

Bun paGouelt cpenn {BOma, map,
gas, etc)

raz u 7.n)/ Medium (water,

steam,

STEAM

YcooBHOe pamBjeume Py MIla/Nominal Pressure MPa / ANSI Class

0.85 MPa / 350 (BN 150)

TemmepaTypa pab. cpemu/Working T °C

513° C

MakcumasbHEe pa6. napamerps: Pmakc MHa;T makc C/Max. working

5.75 MPa npm
parameters
TeMnepaTypa OKpyXawmel cpenu /ambient teémperature, T °C 513°C
KosdduumeHT IuUIpaBIM4YeCKOro conpoTmBieHns/Kv Value 2409 KG

BuOH MCOHTAaHMIA B saau?xuocwn om_nposonnuoﬁ cpexst/ Homep axra mcmmramst/
Test Procedure according to medium .
: Dara/Date Test Certificate for

HapaMeTps ZaBleHMs cM. B npunar. Ceprudmxare o npoBel. UCIHITAHUSX Valve S/No
For test pressures please refer to below given test Certificate )
JICOHTaHus Ha OpodHocTh/Shell Test iﬁﬁg;! Test performed + 2017/20/09 6050
JICOHTaHMA Ha TepMeTUYHOCTh Boxmoit/

+
coenmuenmsi/Packing tightness test Water Test performed 2017/20/09 6050
JiCIHTaHMST HAa TepMeTMYHOCTE 3arBopa/Seat Boxmoii/

+
tightness test Water/Air Test performed 2017/20/09 6050

DonycTyMEE NPOTeuky B 3arBope no ANSI/Seat tightness

to ANSI

API 598 Modified

Sn.npuson Poropk / actuator Rotork

372 KG - AD032701 01 - IQ35

OrpaHndeHMe KPYyTAmMEero MOMEHTa Ipu OTKpHBaHMM/ torque

limits to

open 100%
OrpaHMyeHre KPyTsmero MOMEHTa NpyM 3SakpHBaHum /torque limits to 100%
close
PegyxTop/Gear box MTWOR
MakcuMaJIbHOE yCuaue Ha MaxoBuke/ 44 1BS
Max. rimpull
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l INTRODUCTION

1.1 GENERAL INTRODUCTION

—

VELAN

VELAYNN

his manual has been prepared by Velan
engineers, designers and maintenance
personnel to assist you in obtaining many years
of satisfactory service from your cast steel coker ball
valves. It will also agsist you in restoring your valve
to the best working condition with a minimum of
time and expense:

Velan valves aré designed and manufactured
pased on many years of research and product
development and are constantly being improved.
Before beginning any major work, we recommend
that you read this booklet carefully at Jeast once to
understand the valve’s physical condition.

Please noteé that if you do not understand the
reason for the service problem, we suggest that you
getin touch with your Jocal Velan representative

or call the Customer Service Manager for technical
assistance-

Before peginning any major work, we recommend
that you carefully check the nameplate on the valve
and record the figure number to identify the typ®
and size of valve. See the «Essential Features of
Velan Valves” form on the following page for an
explanation of Velan “Figuré Numbers”.
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1.2 ESSENTIAL FEATURES OF VELAN VALVES
Delayed Coker Metal-Seated Ball Valves

The figure numbers shown on this key are designed to cover essential features of Velan valves.
Please use figure numbers to ensure prompt and accurate processing of your order.
A detailed description must accompany any special orders.

Delayed Coker Metal-Seated Ball Valves

Type of connection Size of connection  Pressure rating Port Type Body Trim Coatings Special service

D E F G H |

A B

F 10 — 1 1 K 09 — CA 2

Example: Flanged, NPS 3 (DN 80), Class 300, full port, Type-K, metal-seated ball valve with C12 body,
and CA6NM Chrome plated ball, one-piece ball-stem, and CoCr alloy seat.

F |Flanged B16.5 (B16.47 series A) R |Flanged ring joint A [S/S Mol G |Inconel 625
P |Flanged {B16.47 series B) AP 605 B |S/S316 H | Nitronic 50
C |CAsNM() Y |C12

Customers have the choice of specifying valve size as part of the
valve figure number (B) using the numbers below, or indicating
valve size separately. Sizes shown in NPS (DN) A [One Piece Stem/Ball G |S/S40

EXAMPLES:
B16-3054P-02TS (valve size is part of figure number)
NPS 10 B-3054P-02TS {valve size is shown separately)

. Ball: Chrome plated
08 |2(50) 15 [8(200) 20 |16 (400) 28 |28(700) B |Chrome Carbide 2 | Seat: CoCr alloy
Ball: Chrome Carbide
10 [3(80) 16 |10 (250) 21 {18 (450) 30 |30{750) 6 Seat: CoCr alloy
12 [4{100) 18 [12(300) 22 |20 (500) 32 |32(800)
14 |6{150) 19 [14(350) 24 |24 (600) 36 |36 (900}
A | Standard R Coker
I | NACE Sour Gas

(1) Forged F316 material code “13”, is not suitable for temperatures above
1000°F (538°C) as it is dual certified (F316/F316L).

(2) F9 seat material for valves types D, F, H, and K.

0 |Regular port 2 | Special orreduced port

1 |Full port

1 B plit-body q Nate: CoCr alloy as used throughout this catalog refers to cobalt chrome
D |Split-body, trunnion H . . . M
with two bellows seat seals hardfacing alloys as supplied by Kennametal Stellite™, and other
s Split-body with one fixed seat and approved manufacturers.
E |[Ring ring K one bellows seat seal : i

F |Four-way valve

Note: Velan valves for NACE service (as indicated by figure number and/
or description} comply with the metallurgical requirements of the current
NACE MR0103 and MR0175/1S0 15156. Material selection is dependent

the actual environment and it is therefore the equipment End User's
02 | A105, WCB 13 |S/SF316,CraMIN | 28 |S/SF317,CGaM ontne actu: ! ! !
2 / f responsibility to ensure that the materials are suitable for the intended
04 | CHR. MOLY F5, C5 15 [S/S F347, CF8C 31 |LCC service. Please contact Velan for any questions regarding the apphcatmn
09 |CHR, MOLY FS, C12 . of our products for NACE service.




I RECEIVING & PREPARATION FOR INSTALLATION

2.1 RECEIVING INSPECTION

All valves must be examined for signs of damage
that may have occurred during transportation. Any
damage should by analyzed and a report should
be issued. Serious damage should be reported to
your local Velan representative or to the Customer
Service Manager so that a suitable arrangement
for repairs can be made without delay.

2.2 QUALITY CONTROL DOCUMENTATION

For valves purchased with Quality Control (QC)
certification, check the package of documents
to see that the Quality Control certificates are
complete as per the purchase order.

2.3 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 it is ready for installation.

Two-way ball valves are shipped in the open
position and the valve should remain in the open
position.

NOTE: If actuators are involved, please refer to the

applicable manufacturer’s instructions for storage.

24 HANDLING AND PREPARATION

Flush the pipeline clean before installing the valve.
Sand and parts of welding rods may damage

the valve if allowed to remain in the pipe. A

hoist is needed to assist installation. On larger
valves threaded lifting points have been added

to acceptable standard swivel eye hooks to lift
from. On smaller valves a sling should be placed
under the valve body so that the unit can be lifted
vertically to its final destination. Be sure to protect
the steam purge connections. Do not let the weight
of the valve be applied to any of the purges,
actuator or actuator brackets. End protectors must
be removed and connections must be checked for
cleanliness. Any visible foreign matter must be
removed. Ensure that the area between the packing
flange and stem is clear and free of foreign debris.
Be sure that piping openings are well suited for
the size and shape of the valve. During installation,
do not attempt to pull the pipe to the valve by

over tightening the valve flange/piping bolting.

For proper function, the valve and pipe flange
alignments should be within the requirements of
API-686, Sections 4.6 and 4.7.

2.5 SPECIAL INSTRUCTIONS FOR COKER
ISOLATION VALVES

Coker isolation ball valves have a preferred
shutoff direction, toward the non-bellows loaded
seat, which is a direction of tight shutoff at all
differential pressures. Due to considerations of the
safety of personnel working on the inactive drum
and steam purge pressures, this preferred shutoff
direction is not always in the direction of flow
through the valve. Please check project drawing
and piping layout drawing to ensure correct
position and direction of flow. Coker isolation
valves should be installed with stem vertical.

2.6 SPECIAL INSTRUCTIONS FOR
COKER SWITCH VALVES

It is not recommended to perform a hydrostatic
test of the piping with the switch valve installed.
If this must be done, special precautions must

be taken to ensure that the valve is equally
pressurized throughout. This is described in detail
later in this manual (Please see Section 7.4.1).



WARNING AND SAFETY il

FOR SAFETY REASONS,

it is important to take these precautions

Personnel making any adjustments on the valves should wear
@™ safety equipment normally used to work with fluid in the line
where the valve is installed.

(‘.' Before removing a valve from a line, or repacking a valve, line pressure
must be relieved with no exception.

C = Add lockout tab and/or a precaution indicating live electrical power.
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41 TROUBLE SHOOTING CHART

Table 4.1A  Trouble shooting chart

Area General Problems Procedure for Repair
* Packing compression ¢ Packing chamber leakage
¢ Gland bushing binding Section 5.2.1
Packing chamber - -
leakage * Packing worn * Repacking procedure
¢ Stem, packing chamber Section 5.1.3
damaged
¢ Gasket damaged * Replacement of gasket
Body-body cover ¢ Body or body cover damaged Section 6, 7 or 8
joint leakage » Tightness of bolting * Body-body cover stud torquing
Section 4.5
* Damaged seat faces ¢ Seat repair
Seat leakage (optional information available
upon request)
Operational ¢ Packing compression Packing torque
smoothness Section 5.1.4

4.2 OPERATION

421 General ‘
enera 4.2.2 Smoothness of operation

All valves require examination before being put
into operation. Additionally, valves shouid be
inspected regularly during operation and should
receive prompt attention when trouble arises. a) Process coking up inside the valve.
As a general rule, valves should be subjected
to scheduled maintenance.

Increased torque to turn the valve can indicate the
following:

b) Valve packing compression too tight
{check torque table in Section 5.1).

¢) Faulty or damaged valve parts.

d) Foreign debris in packing area.

4.3 RECOMMENDED LUBRICATION

Table 4.3: Recommended lubrication
Part Lubrication Application Frequency
Anti-seize compound No. 425-A Thin coat on
All threaded parts (Crane) or equivalent threads On valve assembly only
All metal-to-metal

sliding surfaces

Molybdenum disulphide Thin coat on parts On valve assembly only

NOTE: Recommended lubricant subject to change without notice.
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44 GENERAL ASSEMBLY INFORMATION

1. The most important fact to be considered is
the cleanliness of all parts. All rust and dirt
should be removed from all parts with a wire
brush or emery cloth. Oil and grease should
be removed with suitable solvents.

2. All threaded parts {cap screws, nuts, studs)
must be well relubricated. Recommended
lubricants can be found in Section 4.3.

3. Repaired or replacement parts must be
checked to see that all repair procedures have
been done and that all replacement parts
(e.g., packing rings, gaskets, etc.) have been
checked for size so that they will fit into the
valve being serviced.

4. All orientation marks assigned during
disassembly must be observed so that correct
orientation is maintained.

5. Upon reassembly the proper metal-to-metal
standoff should be maintained to ensure

adequate bellows compression. See Table 6.4.

Table 4.5 Body/bonnet, body/body end,
stem bushing/body, and
bracket/body bolting torque

Bolting Material

45 BODY/BODY COVER TORQUING PROCEDURE
4.5.1 General

The following recommendations in this section are
for ideal conditions. However, because of the many
interacting tolerances, some latitude must be given
in the acceptance standards as follows.

The gasket may be fully compressed, i.e., zero gap
between interfaces of the joint at a torque either
less than or greater than the torque given in Table
4.5. The following criteria should be used.

The bolt torque is satisfactory if:

a) The gasket is fully compressed at 90% of the
recommended bolt torque, provided that
100% torque value is finally applied.

b) The gasket is fully compressed at 100%
torque.

¢) 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 individually and retorqued to
100% torque

Stud size B8M CL2
Nm Nm
% —16 UNC 15 20 20 27 15 20 20 27
Y& — 14 UNC 25 34 30 4 25 34 25 34
2 —~13UNC 40 54 50 68 35 47 45 61
%s —12 UNC 55 75 70 95 55 75 65 88
% -11 UNC 75 102 100 136 70 95 85 115
% - 10UNC 135 183 170 231 125 170 150 203
%% -9 UNC 200 271 270 366 200 2N 200 2n
. 1-8UNC 350 475 400 542 300 407 350 475
1% -8 UN 500 678 600 814 450 610 450 610
1% -8 UN 675 915 850 1153 650 881 650 881
1%-8 UN 900 1220 1200 1627 900 1220 900 1220
1% -8 UN 1200 1627 1500 2034 1200 1627 1200 1627
1% -8 UN 1600 2170 2000
1% -8 UN 2000 2712 2500
1% -8 UN 2500 | 3330 | 3100 Note:
2-8UN 3000 4068 3800 (1) Torque tolerance +10%.
2/-8 UN 3600 4882 4500 (2} For temperatures above 750°F
2% -8 UN 4400 5966 5400 {400°C) use 75% of the torque
24-8UN 6000 8136 7500 values.
2/—8UN ' (3) Above torque values are with the
bolts lubricated.
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45.2 Torque procedure

1.

Clean all studs and nuts. Visually inspect
all threads to ensure removal of all foreign
matter, rust, corrosion, burrs and previous
lubricants.

Liberally cover the stud threads and the
surface under the nut head with Hi-Temp
Anti-seize compound.

After tightening bolts by hand, follow the bolt
tightening sequence shown in Figure 4.5.
This sequence depends on the quantity of
bolts used. The drawing illustrates the logical
progression one should follow.

Figure 4.5

Bolt tightening sequence
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45.3 Application of torque

When applying the torque to the bolts, each bolt
should be torqued in steps of approximately 20%
of the final torque shown in Table 4.5. It will be
found that as the final torque is approached, the
required step will become much less than 20%.

PRECAUTIONS:

1. If tightening sequence is not followed, it is
possible that the gasket will not be compressed
evenly, and may result in gasket leakage.

2. Over-torquing can over stress the bolts which
can lead to joint leakage.

3. Do not use impacting devices to tighten up the
bolting on the body/body cover. Use suitable
mechanical devices for tightening.

4. Use hand torque wrenches. If torque wrenches

are not suitable, use standard wrenches and
the following guidelines will apply:

3/8” Bolts b5” wrench
1/2” Bolts 6” wrench
9/16" Bolts 9” wrench
5/8" Bolis 12" wrench
3/4" Bolts 18" wrench
7/8" Bolts 24" wrench
1" Bolts 30” wrench
11/8" Bolts 36" wrench

On sizes of bolts larger than 1-1/8", special
torque multipliers with ratios 1:7 or 1:6 should
be used for torquing.
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5.1 PACKING

5.1.1 Number of packing rings required
(see Figures 5.1A & B)

All Velan coker valves require seven packing rings
and one lantern ring, except for a few cases and
only when noted.

5.1.2 Packing rings removal

Follow warning instructions in Section /Il before
replacing packing rings.

1. Remove the packing flange nuts.

2. Lift packing flange and gland bushing as high
as possible and secure.

3. Remove old packings using special flexible
removal tools. The removal tools have special
hooks which screw into the packing ring.
Removal of the packing rings is a difficult
and time consuming operation. Care must be
taken not to scratch the stem or the walls of
the packing chamber during the removal of
the packing rings.

4. Toremove the lantern ring, insert two hooks
into the holes at the top of the lantern ring,
and lift up and out of the packing box.

5. After the lantern ring is lifted, the last packing
rings can be removed using the procedure
described in Step 3.

5.1.3 Repacking with graphite packing rings

1. Before repacking, check the shaft and the
packing chamber wall for damage. Shallow
scratches can be removed by polishing the
surfaces with a fine emery cloth. Check that
the shaft is in the center of the gland bore,
tapping it sideways into place.

2. Insert the first packing ring (braided graphite
type, end ring) manually and place as
deep into the packing chamber as possible
followed by 1 graphite ribbon (intermediate
packing ring). Refer to Figure 5.1C.

3. Use a split packing adapter to push the
packing rings to the bottom of the chamber.

4. Place the gland bushing and packing flange
into position and compress the bottom
packing by tightening the nuts to 130% of the
torque value shown in Table 5.1A.

NOTE: Ensure gland bolts/nuts are well
lubricated with anti-seize compound.

Remove the nuts and split packing adapters.
Carefully check the position of the small
steam connection hole in the side of the gland
bore, to determine if the lantern ring is to be
installed next, or if there is to be a second
intermediate packing ring to be installed
below it. The steam hole must be in the same
position as the lantern ring. Some valves have
just one intermediate packing ring below it,
and some have two. According to your check,
install either the lantern ring or a second
intermediate packing ring, then the lantern
ring. Insert the next graphite ribbon packing
and repeat the procedure in Steps 3 and 4
until all intermediate graphite ribbon packings
have been torqued.

U

Figure 5.1A Graphite ribbon packing
NOTE: Endless rings required.

0

Split packing

Figure 5.1B Braided graphite packing ring

T it

adaptor\ |

7
T

Figure 5.1C NOTE: Split packing'adaptor should
protrude out of packing box enough to be removed
by hand, or be supplied with tapped holes at the top.
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Table 5.1A: Packing flange stud/nut torques

for graphite packings
GLAND NUT TORQUES
Stem@ | Gland stud Gland Nut
size size Torque
6 2.25 0.75 35 47
8 2.75 0.875 85 115
10 3.125 1 105 142
10 4 0.875 125 169
12 375 1.125 160 217
12 5 1.125 205 |. 278
14 4 0.875 125 169
14 5 1125 205 278
16 4 0.75 75 102
@w| 16 5 1 185 251
5 16 5 1.125 205 278
Z| 18 4 0.75 70 95
‘;‘ 18* 5 1 155 210
& 18 5 1.125 205 278
20 4.25 0.75 75 102
20 5 1 155 210
20 75 1.25 310 420
24 5 1 155 210
24 75 1.25 375 508
28 6 1.25 255 346
30 6 1.25 255 346
32 6.75 1.25 285 386
36 75 1.25 310 420
6 2.25 0.75 35 47
8 3.25 1 125 169
ol 10 35 1 135 183
gl 10 4.25 1.125 180 244
= 12 375 1.125 160 217
| 12 4.25 1.125 180 244
Sl 12 5 1125 205 278
[ 1 4.5 1.125 180 244
16 6 1.125 275 373
18 75 1.25 375 508
14 2.75 0.625 30 41
16 3.125 0.625 35 47
g 18 375 0.625 40 54
2| 2 375 0.625 40 54
o 2 4 075 60 81
2 5 0.875 100 136
30 5 0.875 100 136
36 6 1 160 217
Note:

* 2-piece ball-stem design
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6. Remove the nuts and split packing adapter and
insert the last end ring (braided graphite type)
lower gland bushing and check for bushing
positive engagement with packing chamber.
NOTE: As a rule of thumb %" min.
engagement of the gland bushing inside the
packing chamber is required. Lower the gland
flange, relubricate the gland studs/nuts using
anti-seize compound and torque to values
shown in Table 5.1A.

7. Cycle valve three to five times. When cycling
is completed, ensure that the packing flange
nuts are to the required torque values
(Table 5.1A).

5.1.4 Packing 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 female
threads of the nuts with an anti-seize compound
shown in Table 4.3.

Step 3:

Tighten the packing flange nuts a little at a time on
each side, then torque in accordance with valve
type and size as shown in Table 5.1A.

NOTE: Some valves are supplied with optional
live-loaded packing arrangements. Refer to project
drawings for proper configuration. Tightening
torque remains the same.

5.2 DETAILED MAINTENANCE SERVICING
VELAN COKER BALL VALVES

GENERAL

The purpose of this instruction is to advise the
owners of Velan coker ball valves what service
requirements can be anticipated at the time of a
turnaround, after the valves have been in use for
an extended period of time.

The valve materials of construction are such that
there is no anticipated wear of metal parts. The
most common cause of required service is the
consequences of failed steam purging of the valve
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interior. There are two reasons that have been
encountered for inadequate steam purging.

They are:

1. Auxiliary small hand valves for shutting-off
the steam purge lines have inadvertently been
shut off, with resultant plugging of the ball
valve bellows with coke.

2. The steam purge piping did not include a
check valve on each purge connection, which
allowed resid to flow out one connection and
back in another, plugging the connections.
Steam flowed out one connection and into
another because a different steam supply
pressure was used for the blocking steam
in the pipe spools compared to the steam
supply used for the steam purges. Since these
two steam systems come together inside
the valves, the higher pressure steam forced
resid out into the connections on the lower
pressure steam, and they became plugged.

In a few cases, the actuator gear boxes have
suffered enough wear in the gearing to prevent the
valve from being turned.

When the bellows of these coker valves become
plugged with coke, the ball has difficulty
expanding relative to the valve body, it gets held
by the seats, and it becomes hard to turn.

When inadequate steam purge is applied to the
Isolation valves’ ball/body cavity, resid drips down
into the cavity, and accumulates over time. The
hardened resid here may finally build up to a level
that allows it to touch the flatted part of the bali
that is opposite the shaft. If that occurs, the ball
becomes pinched between the coke under the ball
and its thrust washer that is at the shaft side of
the ball, so it is then hard to turn. We recommend
removing body cavity steam purge restricting
orifices in all isolation valves (or at least %" dia.
min. orifices), so that a full steam flow is available
for the 20 - 30 seconds that the valve takes to turn,
able to carry the resid back into the pipe instead of
letting it drip into the body as a severely restricted
purge steam connection might allow.

The service required for the Switch Valves is just
to clean out the hard coke from the bellows, and to
reassemble the valves.
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The service required for the Isolation valves is just
to clean out the hard coke from under the ball, and
to reassemble the valves. If there are scratches on
the ball surface, it is advisable to lap the ball with
the seats to minimize the scratches. This is done
with a fine grit of 400 or finer, by hand, with as
much load applied between seat and ball as can be
arranged. In hand lapping, this is done by placing
a weight on top of the seat.

SUMMARY

In summary, metal spare parts are not usually
required to service the valves to new valve
performance standards. Just how well the valves
are performing should be considered when
deciding what parts should be on hand at the
time of an inspection. If the valves are performing
well, and are simply being inspected because it
is deemed to be time to do so, then a lot of spare
metal parts probably cannot be justified. If the
valves are hard to turn but appear to be shutting
off well, then probably only a cleaning will be
required. However, spare bellows and sleeves
should be on hand. If it is known that the valves
are leaking when removed from service, then
spare balls, seats, bellows, and sleeves should be
considered as prudent to have on hand.

NOTE: In all cases, when a valve is disassembled,
all seals, gaskets and packing sets should be
replaced. Gaskets are custom sizes, and packing
sets may be also.

52.1 Packing chamber leakage

If moisture or dripping from the lantern ring
barrier steam occurs around the stem of the ID
packing chamber, the following points must be
investigated before removing the packing:

1. Check if the packing flange is torqued down to
the correct torque as shown in Table 5.1A.

2. Check if the gland bushing is binding against
the packing chamber wall or stem. If so,
relieve line pressure. Loosen the packing
flange and realign the gland bushing. Tighten
up the packing flange a little at a time on each
side, then torque down to the correct torque
as shown in Table 5.1A.
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3. After retightening, cycle the valve three to five

times and retighten nuts to original torque
value (Table 5.1A). Slacken the nuts slightly if
torque is too high. If Steps 1 through 2 do not
stop leakage, proceed with the removal and
replacement of the packing rings.

5.2.2 Body/body cover (gasket) leakage
5.2.2.1 General

To maintain the tightness of a factory-tested
bolted body cover valve, it is essential to apply
sufficient bolt tension at all times by having the
proper torque on the nuts or cap screws. The
original torque might be lost due to vibration,
relaxation of material caused by frequent
temperature and pressure fluctuations, or by
creep in high temperature applications. Joint bolt
tension should be checked at approximately one-
year intervals and, if necessary, retighten bolts to
the torque valves shown in Table 4.5.

5.2.3 Seatleakage
5.2.3.1 General

An indication of a valve leak is a pressure loss in
the high pressure line side after a valve has been
properly closed. Leaks can develop from failure
to fully close the valve, resulting in high-velocity
flow through a small opening. The hardfacing
material (e.g., Stellite 6) is corrosion and erosion-
resistant, but grooves, pit marks or other surface
irregularities may still form on the mating
surfaces. Valves that leak should be repaired as
quickly as possible to prevent greater damage
caused by high velocity.

5.2.3.2 Seat repairs

Automatic grinding and lapping of seat faces can
be done by specialized equipment. For further
details on such operations, contact our Customer
Service Department.
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5.3 TORQUE VALUES - BRACKET /
ACTUATOR BOLTING

The torque values shown in Table 5.3 are for

bracket/actuator socket head cap screws

Table 5.3: Torque values for
bracket/actuator SHCS

BOLTING MATERIAL

THREAD SIZE

% — 16 UNC 30 a1
%s— 14 UNC 45 61
% =13 UNC 75 102
%s— 12 UNC 105 142
%—11 UNC 145 197
% — 10 UNC 255 346
%—- 9 UNC 405 549
1 - 8 UNC 615 834
1% - 8 UN 900 1221
1%— 8 UN 1270 1723
1% - 8 UN 1725 2340
1% - 8 UN 2280 3092
1% — 8 UN 2935 3981
1% - 8 UN 3715 5039
1%—- 8 UN 4615 6259
2 - 8 UN 5650 7663

NOTE: Torque tolerance = 10%.
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6.1 ISOLATION VALVE ASSEMBLY DRAWING

NOTE: Due to the special construction of these valves, the project drawings issued for each job should be
used to determine the actual construction of each valve.

Item [ Quantity |Description

01 1 Body =
03 1 Body end 5‘/
05 1 Stem/Ball LT
06 1 Thrust washer |
07 1 Stem bushing
09 2 Seat -
1" 1 Packing flange -
12 1 Gland bushing Sr—— ]|
13A 2 Packing ring ] | |
13B 5 Packing ring | - - |
14 1 Lantern ring 7]
15A * Stud 6s
15B 2 Stud
15C 4 Stud
15D 8 Stud ||
15E 4 Stud Q
16A * Nut i t
168 2 Nut 14
16C 4 Nut
16D 8 Nut I @
16E 4 Nut =11
17 * Socket head cap screw
19 1 Seat seal
19A 1 Gasket 15D 416D OF@
198 1 Gasket
26A 1 Key 15C) 16C
268 1 Key
32 1 Electric actuator 2 \! ; !
50 1 Body sleeve i =
66 1 Nameplate |
68A 1 Purge flange 4
688 1 Purge flange S
68C 1 Purge flange
68D 1 Purge flange
78 1 Bracket
97 1 Coupling _
102 1 Bellows
132A 1 Body cavity purge /_
1328 i Lantern purge )
132C 1 Bellows purge 03
132D 1 Bellows purge
139 8 Purge gusset @@

* Quantity varies with valve size Direction of tight closing at all differential pressures

Figure 6.1 Isolation valve

15



VI  ISOLATION VALVES

6.2 STEAM PURGES FOR ISOLATION VALVES

6.2.1 Isolation valves

There is an improved steam purging arrangement,
which is at the same time a simplification to the
system, and also can increase the reliability of
effective use of steam to keep coke accumulations
from causing problems.

It is possible that resid can accumulate in the
bottom of the isolation valve bodies over time,
turn to coke, and develope a squeeze on the ball
by pressing on the bottom and pushing it against
the thrust washer that is located above the ball.
Because of the thrust washer in our design,
damage is minimized, but the torque creeps up,
giving a warning. Ways to reduce this possibility
are presented here. Also, a caution is given
concerning the design of the steam

purge system.

When the Velan isolation valves are open and
process fluid is flowing through, the ball/body
cavity is a dead end chamber, because the two
seats around the ball’s two openings seal against
the ball, making that body cavity an enclosed
space. There is no steam flow inwards to that
cavity, and the steam simply serves as a barrier,

at higher pressure than the flowing fluid through
the ball, that prevents any resid from seeping past
the seats into the ball/body cavity. Note that the
bellows OD steam purge is just the same. It leads
up the OD of the bellows, past the seat OD and into
the ball/body chamber. It too therefore has no flow
when the valve is wide open.

Exactly the same is true when the valve is fully
closed. Again the ball/body cavity is a dead end
cavity, and there is no steam flow through either
the body purge or the bellows OD purge.

Note therefore, that when Velan Isolation valves are
either closed or open, there is no steam flow through
either the body purge or the bellows OD purge.

The only time that steam flows through the body
and the bellows OD connections is as the valve is
stroking, typically for 30 — 45 seconds stroke time.
At that time, we want enough steam to flow to be
able to carry resid or vapors back into the pipe, not
to drip down into the cavity. Therefore it is logical
not to have a small orifice in the body connection,
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so that the steam can do the best possible job of
clearing the openings as the ball turns. A body
purge orifice should be minimum %” diameter. A
small orifice (approximately ¥%s” diameter) in the
bellows OD can still be used to limit flow there, since
the bellows OD purge leads into a space with small
volume, '

The bellows ID is different. There are two situations:

a) When the valve is open, the steam flows up
the bellows ID, and into the stream going
through the valve. An orifice to limit the steam
flow, usually about %:”, is a good idea. The
flow rate depends on the steam pressure and the
orifice diameter, but more about that below.

b) When the valve is closed, the steam goes into
the pipe spool next to the valve. That pipe spool
may have the same pressure of steam applied to
it as a barrier (See Caution, next page), or it may
be vented to blowdown, whether it is the Inlet or
the Overhead Vapor pipe spool.

Therefore when Isolation valves are closed, there

is no purge steam flow in any of the connections,
body, bellows OD, or bellows ID. (The exception is
the blowdown valve, where steam to the bellows
ID will go into the pipe leading back to the drilling
deck, unless that connection’s steam purge is turned
off during drum drilling. The quantity is usually
considered small enough that it can be ignored.)

6.2.2 Parttwo, steam volume

The pressure is set by the pressure reducing valve.
The orifices are installed in the steam purges to
limit the steam flow to acceptable volumes. Note
that the restriction produced by passages that are
inside the valve through which the steam must

go through are much bigger than the tiny area of
the orifice, and therefore virtually all the pressure
drop is across the orifice. Therefore for any steam
supply pressure over about 120 psi, the steam flow
is choked, and calculation and prediction,of the
amount of steam is simple.

NOTE: There is a negligible difference in flow
whether it is a %” bellows purge or a 1” body
purge. Only the orifice size matters.

Most refineries start with a #s” or %4” orifice for the
bellows purges.
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NOTE: Steam purge recommendations tables are
available upon request.

CAUTION: It is important to use the same
steam supply for purging the valves as is used
for the blocking steam for the pipe spools!

If separate steam supplies are used, they will be
at different pressures, and inevitably, the higher
pressure steam will flow backwards into the
connections that are from the lower pressure,
dragging resid into the small piping and causing
them to become plugged! Therefore it is best to
use only one steam supply for both purposes!
Most refineries prefer to use about 120 — 150 psi
steam supply, which is ideal. We have valves in
service with steam purge system pressures from
120 psi up to 200 psi, with no problems.

6.2.3 Required steam flow

The Isolation valves depend on resid and vapors
being excluded as much as can reasonably be
arranged from getting into the body cavity. As
explained, the only time there is a risk is as the
valves are stroking, since at all other times there
is a total barrier effect of the slightly higher steam
pressure in the bodies from allowing weeping into
the body cavity.

It is important to clear the inlet header piping

as much as is practical before closing the Inlet
Isolation valve. That is easily accomplished by
providing 15 — 20 minutes of steam flow upstream
of inlet isolation valve after switching has been
done, and possibly by opening a drain valve in
the bottom of the pipe spool and draining to
blowdown drum for a short period. Note that the
use of ball valves has several advantages in this
regard. As soon as the ball of our Inlet Isolation
valve has rotated away from the open position
by a few degrees, an opening is created at the
seats and the accumulated steam pressure in
the ball/body cavity rushes into the pipe spool,
pushing resid back to the pipe. The body steam
purge without orifice keeps a strong flow of
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steam coming. As soon as the ball has rotated a
few degrees, the lens shaped opening formed by
the ball and seat circles has a raised lower apex,
above the pipe ID. Therefore a sort of dam is
formed after a small part of the stroke has been
completed, and resid lying in the bottom of the
pipe is prevented from dribbling down into the
body by this damming effect. Compare this to a
wedge plug valve. Those valve types have the
plugs withdrawn out of the seating surface before
they turn, so resid can run into the bottom of the
body from the time the plug is lifted until the time it
is lowered again, unless sufficient steam is applied
to keep the relatively large entire area clear.

The body purge orifice should be ¥s” minimum,
that will allow a most effective steam puff inwards
to keep the resid out of the body, just as the valve
clears its seat in the closing direction. For the
bellows OD, an orifice could be used, to limit the
steam as the valve strokes, since the volume of the
bellows OD chamber is small. There is no orifice
needed in the lantern ring, since that is just barrier
steam.

We have witnessed good procedures for
preventing coke in the valves, and some
procedures that can be improved. For example,
one refinery was switching, then immediately
closing the Isolation valve without allowing any
time for clearing of the pipe spool of resid, then
opening the steam to the pipe spool. As could
be expected, they had problems with resid in the
Isolation valve. We were able to help eliminate
the problem by advising them to purge the spool
before closing the Isolation valve. If Operations
just has it explained that it is important to allow
a little time to clear the spool before closing the
Isolation valve, they can write good procedures
that they are comfortable with. When such
procedures are practiced, ball valves remain in
continuous use for many years at a time.
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6.3 DISASSEMBLY OF ISOLATION VALVES

6.3.1 General

Follow warning instructions in Section lll before
beginning disassembly. As a general disassembly
progresses, place matching marks on parts so that
the same orientation of parts can be maintained

at reassembly. Work in a clear area, with room for
collecting and protecting the valve parts as they are
removed. Be prepared to note the condition of all
parts as they are taken apart, looking for evidence of
wear, leakage, interferences, and so forth.

6.3.2 Disassembly of isolation valves

Stand the valve on the body-pipe flange. Remove
the actuator (32) per instruction in Appendix.
Remove bracket mounting nuts (16), bracket (78),
coupling (97), and drive keys (26).

Remove the gland nuts (16), packing flange (11),
and gland busing {12). Remove the stem bushing
nuts (16) and stem bushing (7). Some of the upper
packing rings may need to be removed with a
puller before the stem bushing can be removed,
taking care to avoid scratching the stem and
packing box. Remove the stem bushing (19}

Remove the body connecting nuts (16). The
cover (03) may rise up from the mating surface
on the body as the nuts are loosened or it may
stay stuck to the body. It will try to rise, due to
the precompression of the metal bellows inside.
[f it remains stuck to the body, tap the cover with

a mallet on opposite sides alternately, to loosen

it. It may be necessary to pry it gently upwards if
hardened material is holding it firmly. Once loose,
it may be useful to measure the body separation
that takes place as an indication of the spring
condition of the metal bellows (see the reassembly
instructions on what gap between body and cover
to expect).

Open the ball half way, so that a hand can safely
be placed in the valve to hold the seat (9) firmly up
against the cover, to avoid it from falling out of the
cover as it is raised off the body, possibly denting
the ball if it were to fall on it. Lift the cover off the
body. The seat will almost certainly be stuck in its
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groove by hardened process fluids, but holding

it upwards as the cover is removed is a good
precaution to take. To free a stuck seat from the
cover, simply drop the cover, squarely, onto a piece
of plywood on a concrete floor, from about 12” up.
A few drops may be required. The seat should drop
out onto the plywood.

If the seat is still stuck in the cover, a warming
torch may be used to break the seat away from the
coke packed around the seat ID, and to crush the
coke packed around the seat OD. Use the warming
torch on the seat only, moving around the seat
with constant motion. Measure the time it takes for
water to start to fizz when dropped onto the seat
(i.e. the time it takes for the seat to heat up to the
water boiling point of 212°F). Continue to use the
warming torch on the seat for the same period of
time, so that the seat temperature rise will double
(to a seat temperature of approximately 350°F). The
seat growth should be enough to crush the coke
packed around the OD, and to break the seat away
from the coke packed around the ID. Then, once
agaih, drop the cover, squarely, onto a piece of
plywood from about 12" up. Repeat if necessary.

Place a sling through the ball (05), and raise the ball
up off the seat it rests on, very carefully guiding it
up while the shaft slips out of the gland bushing
bore. Be very careful not to allow the ball to strike
the body during this procedure, or to scratch the
stem on the stem bushing bore, so as to prevent
ball damage. Lower the ball onto the clean surface
that has been readied. Block it to prevent rolling
over.

Lift the seat (09) and sleeve (50} out of the body.
Notches at the end of the sleeve have been
provided to allow levering the sleeve loose, if
needed. Lift out the bellows (102).

The body may be placed on its’ centerbody face on
a clean plywood to remove these components by
tapping through the waterway bore.

The valve is now disassembled.
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6.3.3 Cleaning and pre-assembly of

isolation valves

NOTE THESE CAUTIONS:
1.

Clean all parts with appropriate and
SAFE solvents.

The bellows cleaning must be done with
care to prevent damage to the ends. They
are lapped surfaces. Be sure to put them
on wood or cardboard only. If scraping is
being done to clean off hardened material,
it MUST NOT be done to the ends. The
body’s inside surfaces can be scraped to
clean them EXCEPT THE SURFACE that the
bellows end sits on. This also is a lapped
surface and must not be damaged.

The Ball can be scraped with a soft metal
scraper such as brass or copper. DO NOT
use a steel scrapper. Fine emery cloth can
be used to clean the surfaces.

The Seats can be scraped with a soft metal
scraper, EXCEPT the surface on the rear
that the bellows end contacts. This also is
a lapped surface. If the spherical surface is
scraped to clean it, be sure to use a wide
scraper, not a pointed tip. Surfaces of the
body and cover can be scraped to clean,
but be careful of the Ring Joint grooves,
and the flat surfaces that the spiral-wound
gaskets contact, so that leak paths will not
be created.

Very light lapping can be done to the ends
of the bellows, if they have slight scratches.
Similar treatment can be given to the
surfaces that the bellows ends contact, The
force of the contact between the two parts
should not be larger than the weight of the
bellows. Do not press them together any
harder, since galling and scratching could
occur. Use 600 grit lapping compound of
finer.

The ball and seats should be lapped with
600 grit compound if there are scratches on
the surfaces that could cause leaks. The ball
stem in the packing region should be free
of scratches. Use fine emery to clean it up if
needed, moving around the stem instead of
up and down. Buff the surface after using
emery, to prevent the roughness of an
emeried surface from picking up Graphite
of the packing. A buffed surface will not
have this tendency. '
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If seats and balls will be used, they should
be lapped and ready to use. If new seats

or ball only are to be installed, lap the
seats and the ball together, so that the
seats show at least 75% of the width of the
spherical surface is touching, as shown by
the dull grey appearance after lapping, and
the ball shows a 360 degree touch by the
seat around the faces of the ball where the
seat will sit. Use good pressure between
seats and ball when lapping, preferably 100
pounds or more force. Afterwards, clean '
the compound from all lapped surfaces.

Check that the keys slide freely in the
keyways but have a snug fit that will be
free of lost motion.

Spray the ball surface and the ends of the
bellows and the surfaces that the bellows’
ends will contact with a very light coating
of Molybdenum Disulfide lubricant.

Light apply Never-Seize brand anti-galling
high temperature thread lubricant to the
threads of the fasteners.

6.4 ASSEMBLY OF ISOLATION VALVES

1.

Place the body (01) on a low assembly

table with the pipe flange down. Install the
bellows (102). Center the bellows as well as
can be done. Slide the sleeve (50) into the
body bore. Place the seat (09) on the bellows.

Check if the thrust washers fits through the
stem bushing bore. If it does, then the thrust
washer will be assembled in Step 3. If it does
not, then apply a thin coat of Molybdenum
Disulfide lubricant on top of the ball (05)
where the thrust washer sits. Put the thrust
washer (06} over the stem, chamfered side to
the ball.

Lower the ball into the body. This must be
done with care, moving slowly to avoid
bumping the ball on the body as it goes in.
The stem is inserted into the stem bushing
hole, by tipping the ball so the stem points
downwards at about 45°. The ball should be
lowered using a hand operated chain hoist
to assure smooth, slow operation without
lurching as is common with stressed electric
hoists. See Figure 6.4.




V]  ISOLATION VALVES

Check if thrust washer
fits through stem
bushing bore before
inserting ball. If not, then
slide thrust washer over
stem before inserting
ball. If so, then slide
thrust washer through
stem bushing bore after
ball is inserted.

NOTE: Some older thrust
washers do not fit through
stem bushing bore and
must be placed over ball
stem before ball insertion.

bushing
bore

Stem \ e—— /

Crane
support

Strap through 4
waterway bore

s NOTE: Some
centerbody studs
need to be removed
for ball insertion

and removal.

i
S

L7

e
>
>
Y04

P

?
|
l
\
i

T
1

1R
1}

| IIII
W

NN

i

7
7

Figure 6.4 Isolation valve assembly — ball insertion and removal
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Place the ball in the half open position. Put
the body gasket (19) into its groove. Place
the body end seat gasket (19) in the seat
groove and the fixed seat (09) on top of it.
Turn the cover (03) over, holding the seat
firmly against its gasket with one hand. Reach
in through the flow passage as the cover is
turned fully over, to hold the seat against

its gasket. Place the hand that is holding up
the seat in the position of the ball opening
so it will not be pinched between the seat
and the ball as the cover is lowered onto the
body with the bracket holes aligned. Check
the interference dimension caused by the
bellows length, which will hold the body
halves apart by the bellows precompression
dimension. This separation should be within
the following range:

Table 6.4
VALVE SIZE | SEPARATION
(NPS) {in)
2 07-1
3 07-1
4 07-.11
6 .06-.10
8 04— 08
10 .05-.09
12 07-1
14 07-.12
16 06-.12
18 09-.14
20 08-.13
24 07-.12
28 08-.13
30 08-.13
32 07-1
36 .06-.11

Use feeler gauges in three equally spaced
positions to measure the gap.

Install the stem bushing (7) loosely, to approx-
imately center the shaft in the bushing bore.
Install the body nuts (16). Tighten uniformly
and gradually, per Section 4.5. Check that the
ball stem remains approximately centered
while tightening. Tap the end of the stem with
a composite head mallet to center it. Continue
tightening until the body gasket is fully com-
pressed, and the body and cover are in firm
contact.
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Rotate the body so the stem is vertical, so that
the stem bushing gasket will be assured to

be in its small recess. To do this, remove the
stem bushing and install the thrust washer (6)
over the stem, chamfered side against the ball
trunnion. Install the gasket (19) into the bore,
and check to see that it is properly centered,

in its groove, not over to one side of the bore.
Lower the stem bushing over the stem, and
install the stem bushing nuts (186), tightening in
small steps to compress the gasket completely.

Check that the stem is in the center of the
gland bore, tapping it sideways into place.
Install the two packing gland studs (15},
double nutted to tighten firmly in the bottom
of the threaded holes Install packing rings
and lantern ring per Section V. Install the
gland bushing (12), packing flange (11), and
the gland nuts {16), and tighten the gland.

Install bracket (78), bracket mounting nuts (16)
and coupling (97). Install actuator per
instructions in Appendix.

Proceed with the valve testing.

6.4.1 Hydro testing procedure

(all isolation valves)

The test will be done on a fully assembled valve.

1.

Bolt two test flanges to the body connections
with gaskets (be sure that the connections are
clean), or mount the valve in a test stand. In a
test stand, the holding of the valve must not
restrain the valve ends, to assure a complete
body test.

Open the valve ¥ way, to assure pressurizing
simultaneously all the valve interior.

Open any purge valves that are included with
the valve to their half-open position; loosely
fasten flanges to, or pipe plugs in, any purge
connections, in such a manner that they will
leak enough to vent air out.

Fill the valve with water, being certain that all
air is expelled from the body. Tilt the body if
needed, and loosen body flanges if necessary,
to allow air to escape completely from inside.

Tighten a steel pipe plug in the outer end of
each purge valve, or tighten flanges to purge
connection flanges, if any.
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6. Apply the hydrostatic test pressure as per
ASME B16.34 or consult factory for other
body materials.

Maintain the pressure for at least three minutes.
No body leakage is allowed. The gland is
allowed to leak, but must stop if the pressure

is lower to % of the hydro test pressure as
above, which is the maximum allowed working
pressure.

7. Proceed to the Seat Test which follows.

6.4.2 Testing of piping with isolation
valves installed

When pressure testing the piping of the coker
installation, we recommend against testing with
valves installed, instead using pipe spools or two
blinds where the valves were. If the testing must be
done with the valves installed, extreme care must
be taken to assure that hydrotesting pressure is not
applied against closed. isolation valves.

In the case of the valves, simply position the
valves about half way open so that all the internal
parts will be pressurized equally. If the valve is a
pressure class boundary, a valve class blind needs

to be installed at the lower system pressure flange.

Care must still be taken to assure that the rate

of filling with water, and then rate of buildup of
pressure, is slow enough that large differential
pressures are not produced during the procedure.
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6.4.3 Seatleakage testing procedure

The test will be done following a successful
Hydro Test.

1. Test with water. Either attach two test flanges
with gaskets to the valve, or place the valve
in a test stand without squeezing body halves
together.

2. These valves operate and shut off at low

pressures. Therefore, the test pressures
include low values to assure tightness at the
operating conditions, not the high pressures
listed in ASME B16.34 and AP] 598 which are
easier to pass.

Standard test pressures are as follows:

Leak test the valve at 30 psi, at 60 psi, and
at 120 psi, toward the fixed seat. (These
pressures are %, at, and 2X the normal
operating pressure range).

Maximum allowed leakage at all tests must
be compared to that specified for that
particular order.

Consult the Velan factory before applying
any seat leakage test over 350 psi to avoid
possible bellows damage.

3. Remove the flanges and prepare the valve

for installation.
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7.1 SWITCH VALVE ASSEMBLY DRAWING

NOTE: Due to the special construction of these valves, the project drawings issued for each job should be
used to determine the actual construction of each valve.

ltem [ Quantity | Description

01 1 Body

02 1 Bonnet

05 1 Ball/stem

06 1 Thrust washer ’

09 3 Seat @

11 1 Packing flange See detail 1

12 1__| Gland bushing / @
13A 2 Packing ring {end) _ e
13B 5 Packing ring {int) )

14 1 Lantern ring ] ?D.".“. — I 7 @
15A * Stud - 1 ! ;

158 2 Stud _ R "*I*I :

15C 4 Stud 1 e

16A * | Nut Flm f_] — ﬂ U8

16B 2 | Nut (e ' — = @
16C 4 Nut AL 11l | 1

17A * Socket head cap screw _‘ - - < g 37C

17B ® Socket head cap screw bl I 7 — -

19A 1 Gasket ‘l% i :
19B 3 Gasket

26A 1 Key M

268 1 Key 15C J16C
32A 1 Electric actuator

328 1 Junction box @@
32C 2 Potting fitting

32D Set Conduit t 158 @
37A 1 Oper mtg plate

37B 2 Stop plate g 194

37C 2 Stop post L

38 2 Safety pin

43 2 Stop pin

53 1 Spacer

66 1 Name plate
68A 1 Purge flange

688 1 Purge flange B

68C 3 Purge flange .
68D 3 Purge flange

73 3 Insert

77 4 Proxim. switch

78 1 Bracket

89 3 Sleeve \@

97 1 Coupling

102 3 Bellows
132A 1 Body cav purge
1328 1 Lantern purge 1320) 68D
132C 3 Bellow 0D purge
132D 3 Bellow ID purge 132C) 68C
139 16 Purge gusset

* Quantity varies with valve size

Figure 7.1A Switch valve
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DETAIL 1 Planview of proximity switches ltem ‘ P— iDescriptiun
32B 1 J

Operstor unction hox
32C 5 Potting fitting
32D Set Flex conduit
68A 1 Purge flange
68B 1 Purge flange

Left drum 68C 3 Purge flange
68D 3 Purge flange
77 4 Proxim. switch
132A 1 Body cav purge
132B 1 Lantern purge
132C 3 Bellow 0D purge
132D 3 Bellow ID purge

* Quantity varies with valve size

—ti e 0.02 - 0.03"
(0.05 - 0.07mm)
Gap required

tripper at all switches

NOTE: All conduit connections are sealed . @

and wired to actuator

Right drum

RV T - |

©

[/}
(7]
1]
- Q"—m
£

Figure 7.1B  Switch valve
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1.2 STEAM PURGES FOR COKER BALL
SWITCH VALVES

An effective steam purging system is required to -
prevent coke accumulation from causing valve
operational problems.

The purges should all be connected to the

same steam header so that they are at the same
pressure. This should be the same pressure as
the barrier steam applied to any adjacent pipe
spools. Check valves in each purge line should be
placed as close to the valve as practical to prevent
reverse flow which could plug the area to be
purged.

It is obvious that the bellows ID and OD must be
kept clear to maintain the spring action of the
three bellows which hold the seats onto the ball.
The bali/body around the ball must be kept clear
as well,

The body cavity purge and the three bellows

OD purges all lead into the ball/body cavity, and
hence past the bottom of the ball and into the
stream. Therefore these four connections all flow
steam inwards during drum filling. The ID of the
bellows of the port at which the ball is positioned
at that time also flows into the process. The

other two bellows ID connections lead into dead
end pipe spools that are connected to the valve,
either the spool of the other drum not being filled,
or the Bypass pipe. Thus a total of five purge
connections flow steam inwards during flow. All
of the purge connections of the Switch valve need
orifices in their connections, because all can be
flowing into the process stream at some time in
the cycle.

Flow restriction orifices are recommended on
all switch valve purges to limit the steam flow
346" diameter is normally recommended for the
bellows purges, and %&” diameter for the body

purge.

The pressure is set by the pressure reducing valve.
The orifices are installed in the steam purges to
limit the steam flow to acceptable volumes. Note
that the restriction produced by passages that are
inside the valve through which the steam must

go through are much bigger than the tiny area of
the orifice, and therefore virtually all the pressure
drop is across the orifice. Therefore for any steam
supply pressure over about 120 psi, the steam flow
is choked, and calculation and prediction of the
amount of steam is simple.
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NOTE: There is a negligible difference in flow
whether it is a %" bellows nipple or a 1" body
nipple. Only the orifice size matters.

Most refineries start with a %/4s” or /4" orifice for
the ID and OD bellows purges.

Steam purge recommendation tables are
available upon request.

CAUTION: It is important to use the same
steam supply for purging the valves as is
used for the blocking steam for the pipe
spools !! If separate steam supplies are
used, they will be at different pressures, and
inevitably, the higher pressure steam wiill
flow backwards into the connections that are
from the lower pressure, dragging resid into
the small piping and causing them to become
plugged !! Therefore it is best to use only
one steam supply for both purposes! Most
‘refineries prefer to use about 120 — 150 psi
steam supply, which is ideal. We have valves
in service with steam purge system pressures
from 120 psi up to 200 psi, with no problems.

7.3 DISASSEMBLY OF SWITCH VALVES
1.3.1 General

Follow warning instructions in Section Il before
beginning disassembly. If valve is equipped

with a gear or motor actuator, see Appendix for
disassembly of actuators. As a general disassembly
progresses, place matching marks on parts so that
the same orientation of parts can be maintained

at reassembly. Work in a clear area, with room for
collecting and protecting the valve parts as they are
removed. Be prepared o note the condition of all
parts as they are taken apart, looking for evidence
of wear, leakage, interferences, and so forth.

132 Disassembly instructions — Switch valves
Stand the valve on its bottom, inlet connection.

Remove the actuator by removing the mounting
screws (17). Lift the actuator off the coupling stem.

Remove the 4 bracket mounting nuts (16), and
the bracket (78) along with the entire jammer
assembly.

Remove the coupling (97) and drive key (26).
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Match mark the 3 inserts (73) to the body (01). The
Inserts are actually interchangeable, but it is best to
replace them as they were located originally.

R‘emove the packing gland nuts (16}, packing
flange (11), and gland bushing (12).

Remove the bonnet nuts (16A) and remove the
bonnet (02), using eye-bolts into the bracket holes.

Take the weight of the ball {05) with a lifting
means, using an eye-bolt screwed into the
threaded hole on top of the stem.

Remove the keeper screws (17) from one of the
inserts. Slide the insert out SLOWLY, about 2". As
the insert comes out, have the fingers of one hand
ready to hold the seat so it does not drop down as
it comes off the ball, by reaching in through the
insert. If the insert is stuck in place by dried solids,
it can be jacked out with 4 long jack bolts inserted
into the threaded holes for that purpose in the
flange of the insert. Jack the insert uniformly by
turning the screws the same amount. When the
insert is about 2" back, a sling can be put around
the upper jack bolt, in the 2" gap, to take the
weight of the insert. This is also the balance point,
so is a convenient way to hold the weight of the
insert.

Repeat for the other inserts.

Remove the sleeves (89) by sliding them out of
their places. If stuck, they can be tapped out using
a punch into the notches provided, at the outer end
of the sleeves. Lift off the seats (09), and lift out the
bellows (102).

NOTE: Take care not to hit the end of the bellows
on anything hard that could mar the surfaces.
These are lapped surfaces.

The valve is now disassembled.
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1.3.3 Cleaning and pre-assembly of switch valves

NOTE THESE CAUTIONS:

1.

Clean all parts with appropriate and
SAFE solvents.

The bellows cleaning must be done with
care not to damage the ends. They are
lapped surfaces.

The Seats can be scraped with a soft metal
scraper, EXCEPT the surface on the rear
that the bellows end contacts. This also is
a lapped surface. If the spherical surface is
scraped to clean it, be sure to use a wide
scraper, not a pointed tip. All surfaces

of the body and cover can be scraped

to clean, but be careful of the Ring Joint
grooves, and the flat surfaces that the
spiral-wound gaskets contact, so that leak
paths will not be created.

Very light lapping can be done to the ends
of the bellows, if they have slight scratches,
Similar treatment can be given the surfaces
that the bellows’ end contact. The force of
the contact between the two parts should
not be larger than the weight of the insert.
do not press them together any harder,
since galling and scratching could occur.
Use 600 grit lapping compound or finer.

The ball and seat should be lapped with
600 grit compound if there are scratches on
the surfaces that could cause leaks. The ball
stem in the packing region should be free
of scratches. Use fine emery to clean it up if
needed, moving around the stem instead of
up and down. Buff the surface after using
emery, to prevent the roughness of an
emeried surface from packing up Graphite
of the packing. A buffed surface will not
have this tendency.

New seats and balls will probably be
lapped and ready to use. If new seats or
ball only are to be installed, lap the seats
and the ball together, so that the seats
show at least 75% of the width of the
spherical surface is touching, as shown
by the dull grey appearance after lapping,
and the ball shows a 360 degree touch

by the seat around the faces of the ball
where the seat will sit. Use good pressure
between seats and the ball when lapping,
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preferably 100 pounds or more force. Lap
the chamfered side of the thrust washer (6)
to the top of the ball, so that it shows at
least 75% contact on the two surfaces. Lap

_ the bearings to the trunnions, so that they
show good area contact, without ridges or
valleys in the mating surfaces. Lap the ends
of new bellows very briefly, against the
surfaces in the body and cover that they
will press against, and against the backs of
the seats. Use a fine compound, because
these parts will lap very quickly, because
they are so narrow. Use light pressure,
preferably about 20 pounds force, and
assure that the ends are made to contact all
around. Afterwards, clean the compound
from all lapped surfaces.

Check that the keys slide freely in the
keyways but have a snug fit that will be
free of lost motion.

Spray the ball surface and the ends of the
bellows and the surfaces that the bellows’
ends will contact with a very light coating
of Molybdenum Sulfide lubricant.

Light apply Never-Seize brand anti-galling
high temperature thread lubricant to the
threads of the fasteners.
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Set the body (01) on the Inlet connection.
Lower the lubricated ball {(05) into the body,
suspending it by the tapped hole in the stem
and an eye-bolt. Lower it until it is at the
correct height, as shown by the hole in the
ball being in the center of one of the exit
holes, = 6",

Set an insert (73) on its flange. Place a
bellows in it. Place a sleeve (50) inside the
bellows, and push it firmly down until its end
is fully into its counterbore.

Place a seat {09) onto the bellows (102).

Lift the assembly into a position of
horizontal bore of the insert, at the same
time holding the seat against the bellows
with a hand inserted from the flange end.
Lift the assembly with a sling around a stud
threaded into the jack screw hole at the top,
the same as was done during Disassembly.
The assembly will be well balanced in this
position, and be easy to slide into place.
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10.

Place a spiral wound insert gasket (19) over
the barrel of the insert, and slide it up to the
inside of the flange surface.

Turn the ball so the opening is where the
hand that is holding the seat in place will

be, to provide a place for that hand without
pinching, until the seat is contacting the ball.

Slide the insert, bellows, liner and seat into
the body until it stops. In this position, the
inside face of the flange will be about .12"
from the body face, held away this much by
the uncompressed bellows. Loosely insert
the keeper screws (17), to hold the insert in
place. Do not tighten these keeper screws.

Repeat with the other two inserts. All should
be about .12” from the body faces. Insert all
the socket head keeper screws loosely.

Gradually tighten all three inserts into place,
with the socket-head screws, by turning each
one only about Y2 turn at each tightening
step. The uniformity of tightening can be
checked by watching the .12"” gaps decrease
uniformly, down to about .04” final gap when
the bellows and spiral-wound gaskets are fully
compressed. To insure that the bellows are
centered and in the correct position during
this tightening, reach into the insert liners and
jiggle the inner ends, at the seats, while the
tightening by small steps is taking place.

NOTE: The socket head screws will not

be able to compress the new insert gaskets
from their original thickness of 0.125" to final
thickness of 0.09” in its groove. It will be
necessary to use the pipe-connecting studs
and nuts. Place a blind flange on the piping
studs, to ensure that tightening of the nuts
applies the force evenly. Once the flanges
are all tightened, the socket head screws can
be tightened through access holes drilled
through the blind flanges.

Remove the ball lifting system.

Place a thrust washer (06) on top of the

ball. Note that one side is rough and one is
smooth. The rough side should be up and
the smooth side on the ball. The smooth side
has a large chamfer its ID in order to clear
the radius between the shaft and top plate of
ball.

Place a spiral wound bonnet gasket (19) in its
groove.
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12,

13.

14.
15.

16.

17.

18.
19.

Lower the bonnet (02) onto the valve, with the
same orientation as when it was removed,

so the purge connections will be in the right
places.

Install the body cover nuts (16), tightening
uniformly, to squeeze the gasket uniformly.
When tight, the body cover underside will be
in hard contact with the top of the valve, with
no gap.

Install the packing rings (13) per Section 5.1.3.

Install the coupling (97) with the original
orientation. Be sure the keys slide freely in
the keyways, do not force the coupling on.

Install the bracket (78) with the original
orientation. Bolt the bracket loosely to the
cover, using the nuts (16). Install the jammer
assembly per individual project drawings.

Lower the actuator onto the coupling, with
the original orientation. Install all the actuator
mounting screws (17B) and tighten very
securely.

Tighten the actuator bracket to the top cover.

Adjust the proximity switches. Approach the
actuating bolt head from both directions,
and position the switch brackets to split

the detent angle between both approach
directions, to minimize the amount that the
ball is not perfectly aligned. Position can

be done to about ¥4” accuracy for good
operation.

Since the valve rotates back and forth
between the two drum ports in normal
operation. The proximity switches can

be adjusted to align the ports for normal
operation, with the full detent angle between
the drum ports and the bypass port.

14.1 Hydro testing procedure

This test will be done on a fully assembled valve.

1.

Bolt four blind flanges with gaskets to the
four body connections, using the full number
of studs. Be sure that the connections are
clean. Apply full pipe connection torques to
the studs.
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2.

CAUTION: The valve must have the three
outlet flanges bolted securely in place at all
times that the valve has pressure applied,
since the insert-retaining cap screws are not
intended to hold pressure.

If the valve has purge valves welded to the
purge connections, open all purge valves

to their half-open position, and insert plugs
loosely in their outer ends. If the valve has
flanged or screwed purge connections, instatll
blind flanges or plugs loosely at their outer
ends. Install a high pressure jumper hose
between the two bellows purges of any one
of the inserts, loosely. This connection is
necessary, to equalize the pressure across

this valve seat at all times.

Tilt the valve body, with stem vertical, so that
the purge connection to the body is at the
highest point, for efficient air escape during
filling with water.

Rotate the ball so the ball opening will
straddle the two connections opposite the
one with the jumper. This ball position,
together with the jumper, will ensure that the
pressure inside the valve will be equalized
everywhere. Failure to follow the foregoing
instruction carefully can cause damage to the
bellows in the valves when high pressure is
applied. Connect a water hose to any one of
the bellows OD purge connections. Fill the
body completely with water, venting the air
out of all the purge valves or connections, by
letting it flow out the loosely attached plugs
or flanges, making sure that water flows

out all of the connections. For the jumper
connection, tighten one end of the jumper
after water flows out at that point, and let
water fill the jumper hose. Then tighten all
plugs or flanges to seal off all connections,
when all air has been purged out and water
flows out all connections and out at the highest
point.

All air must be vented from the valve before
the hydro test pressure is applied.

Apply the hydrostatic test pressure per ASME
B16.34 or consult factory. No body leakage

is allowed. The gland is allowed to leak, but
must stop when the pressure is lowered to
the allowable pressure at 100°F.

Proceed to the Seat Leakage Test.
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14.2 Testing of piping with switch
valves installed

Introduction

Because the Switch Valve has already been
hydro tested and has satisfied the test, it is
recommended that the valve be removed from
the piping, and the hydro testing of the piping
be done with blinds installed, or substitute
piping be installed temporarily in place of the

valve. However, if the hydro testing of the piping

must be done with the valve installed because
the actual piping connections to the valve must

also be tested, or to purposely repeat the hydro

testing of the valve that has already been done,
then the retesting procedure used on the actual

valve as it sits in the piping should obviously be in
accordance with the standard testing procedure in

the previous section.

CAUTION: It is the responsibility of those
who will do the testing to adhere to those

procedures, or to understand them sufficiently

to allow appropriate substitute measures,
considering that the valve is already installed

in field piping and the factory testing procedure

may need to be edited.

743 Seatleakage testing procedure

Since these valves operate at low pressures,
typically 60 to 90 psi, it is important to test for
leakage at these more difficult low pressures.

This Seat Leakage Test will be done following a

successful Shell Hydro Test.

1. Prepare the valve for the seat test as
described in the Hydro Test procedure.

NOTE: The valve must have the three outlet

flanges bolted in place at all times that the

valve has pressure applied, since the insert-
retaining cap screws are not intended to hold

pressure.

2. Connect the water line to the valve body
through the body purge connection or any

of the bellows OD purge connections. Vent

out all air if not done as in the Hydro Test

procedure immediately preceding. Close all

the purge connection valves.
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With the stem vertical, position the ball
opening at any one of the outlet ports. In
this position, the other two seats can be leak
tested. Recommended testing pressures are

% the operating pressure, at the operating
pressure, and at 2 times the operating
pressure. Apply the test pressure through the
Body purge connection as follows:

Low Pressure Test: 30 psi
Operating Pressure Test: 60 psi
High Pressure Test : 120 psi

Measure the leakage past one seat at a time,
at the three pressures. The leakage can be
collected in a graduated glass, by opening
the purge valve for the bellows ID. (This is the
purge valve located at the lowest position,
furthest from the top of the valve.) When

first opened, all the water from the Shell

test that was trapped between the ball and
the blind flange will run out this connection.
Allow enough time for this water to drain,
after which the only water coming out this
connection will be the seat leakage. Standard
maximum allowed leakage is per API-598 at
60 psi differential in a new valve,

This completes the test for two of the
three seats.

Relieve the pressure and rotate the ball
opening to either of the tested connections.
Repeat the leak test across the third seat, at
the three specified pressures.

Consult the Velan factory before applying any
seat leakage test pressure over 250 psi.

Remove all flanges. The valve is now ready
for installation.
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8.1 RING VALVE ASSEMBLY DRAWINGS

NOTE Due to the special construction of these valves, the project drawings issued for each job should be
used to determine the actual construction of each valve.

Item | Quantity |Description —

04A 1 Shaft
1 2 Packing flange
12 2 Gland bushing
15A 4 Stud
158 4 Stud
16A 4 Nut
16B 4 Nut
56A 2 NPT screw
68A 2 Purge flange
68B 2 Purge flange
132A 2 Purge pipe
132B 2 Purge pipe
* Quantity varies with valve size

68B

O~ 66

i 15A

(6A

Figure 8.1A Ring valve
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Item ’ Quantity ‘Description

* Quantity varies with valve size

01 1 Body

04B 1 Shaft ]

05 1 Ring 32 )

11 2 Packing flange LT

12 2 Gland bushing & ' _‘_:_
13A 4 Packing ring - 5' :

138 10 Packing ring 1

13C Set Bearing ring 1 _: | I @
14 2 Lantern ring g DAA

158 4 Stud &
16B 4 Nut

17A 8 HSH Cap screw i ===

19 1 Gasket ‘

21 1 Body insert = L] ,_-_—_:- k==

26A 1 Key .

w8 T3 Koy — Ad NS,

26C 1 Key / |

32 1 Operator I N

78 1 Bracket v\ [ |

97 1 Couplin

! lc

04B]

138

I & —h

N 777

4'-;-/

|

'f
R

v

DN

-
i Nt
SN T

SECTION c-C

Showing position of
minimum pressure drop

1\

SECTION C-C

Showing position of
maximum pressure drop

Figure 8.1B Ring valve
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VIl RING VALVES

8.2 PURPOSE OF THE RING VALVE

The Ring Valve is intended to be used to create a
pressure drop across it, in order to increase the
flow of hot vapors backwards through the fresh
drum so as to reduce the time required for warm-
up of that drum. A hand gear or electric operator is
used to vary the valve’s opening.

The valve is normally left wide open, at which time
it introduces a minimum pressure drop. When it is
desired to create a pressure drop, the valve is par-
tially closed. A stop in the gear unit at approximate-
Iy 15° from closed prevents it from being closed
more than that. That is approximately the position
where the resistance is greatest. The flow character-
istic of this valve will be nearly equal percent, since
it has two equal lenticular restrictions in series, the
same as a round ball control valve element.

8.3 INSTALLATION OF THE RING VALVE

The valve body is drilled and tapped at both sides,
for studs to be inserted. The pipe flanges with
gaskets in place are bolted to the valve with these
studs and nuts. The shaft should be horizontal,

to keep the weight of the inner ring element from
rubbing against the body. There are no thrust
bearings, and the ring will find its own position
inside the valve, along the axis of the shaft.

8.4 STEAM PURGES FOR RING VALVES

Since the ring valve has no seats (does not shut off
flow), the steam purges will always flow. However,
the clearance between the ring and the body is
designed to be minimal so that a small amount

of steam is adequate to purge the body cavity.

We recommend that a ¥4” orifice be used in each
body purge line. The lantern only serves as barrier
steam and thus, has no flow. Therefore, no orifices
are required for the lantern ring purges.

The bearings for the shaft are high density graph-
ite die formed rings, close in to the body bore.
Packing rings of die formed graphite are outboard
of them, with a long lantern ring between pack-
ings and bearings. A braided graphite ring is used
at each end of the packings to prevent extrusion.
Tightenable packing flanges are outboard on each
stuffing box. Steam to the lantern rings, at a pres-
sure slightly higher than the process pressure, is
intended to act as a barrier, preventing vapor from
entering into the bearing graphites. No steam flow
is expected into these lantern ring connections,
because packing-type die formed graphite is used
as the bearings.
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8.5 DISASSEMBLY OF RING VALVES
8.5.1 General

Follow warning instructions in Section Ill before
beginning disassembly. If valve is equipped

with a gear or motor actuator, see Appendix for
disassembly of actuators. As a general disassembly
progresses, place matching marks on parts so that
the same orientation of parts can be maintained

at reassembly. Work in a clear area, with room for
collecting and protecting the valve parts as they are
removed. Be prepared to note the condition of all
parts as they are taken apart, looking for evidence
of wear, leakage, interferences, and so forth.

8.5.2 Disassembly of ring valves

1. Place the valve up on wooden blocks, body
faces in the horizontal plane, with the shaft
keeper screws (56A) facing up. Turn the ring (5)
to the closed position. Note that it will protrude
outside the body ends, which is why the blocks
are needed.

2. Remove the actuator. Remove the bracket (78),
coupling (97), and drive keys (26) from the valve,

3. Remove the body insert cap screws (17A).
Remove insert ring (21). Remove gasket (19),
which should be discarded.

4. Remove gland nuts (16), packing flanges (11),
and gland bushing (12).

L

Remove screws (56A).

6. Tap the shafts (4A) and (4B) inwards into the
valve — one at a time catching three keys (26B)
as the shafts enter the body {1). Drive the
shafts all the way in through the packing (13A),
(13B}, and bearings (13C}, into the body, and
remove them when they come free of the inside
diameter of the rings.

7. Lift the ring (5) up and out of the body. A simple
way to lift it is to use a lifting rod approx. 1”
in diameter and 3” longer than the bore of
the ring, passed through the shaft bores and
through sling loops. Be sure that the sling loops
do not slide along the bar and allow the ring to
tip.

8. If bearings and packings are to be replaced with
new, pull the packing rings, lantern rings (14)
and the bearing rings out the outer ends of the
two shaft bores.

Make note of the condition or any unexpected
character of all parts of the valve.



RING VALVES VI

8.6 CLEANING AND PREASSEMBLY OF

RING VALVES

. Clean all parts with appropriate and
safe solvents.

. When cleaning out the valve body, be
sure to poke the purge nipples clear of any
accumulated coke that may be inside them.

. Clean out the threaded holes for the keeper
screws (56A) that hold the shafts in place by
lightly running a pipe tap to the end of the
taper. Do not cut metal.

. Be sure that the gland bores are cleaned of
coke accumulations.

. Check that the keys slide freely in the keyways,
but have a snug fit that will be free of lost
motion.

. Lightly apply “Never-seize”nickel high
temperature thread lubricant to the threads and
bearing faces of all fasteners.

8.7 ASSEMBLY OF RING VALVES

Reassembly is the simple reverse of disassembly.
1. Place the ring (5) back into the body (1). Install

the shafts (4A & 4B) back through the ring’s
shaft holes with the three shaft keys (26B)
installed. Apply a very thin film of molybdenum
disulfide grease on the shafts in the region of
the bearing rings before inserting them through
the ring.

. The shafts must be positioned in the middle

of the gland bores while the bearing rings are
being installed, to be sure that the shafts and
the ring are well centered. A braided ring (13A)
must be installed first, into each stuffing box,
because braided rings prevent extrusion of the
innermost die form ring. Care must be taken
to pack the bearing rings {13C) in tightly at the
bottom of the stuffing box, before the lantern
rings and packing rings are installed, so that
they are firm and hard, not left soft. To assure
packing them down hard so deeply into the
box, it is recommended that a piece of pipe be
arranged, approximately .02” larger ID than the
shaft diameter and .01” smaller OD than the
stuffing box ID, to slide loosely over the shaft
and loosely into the stuffing box, long enough
to tap the rings firmly into place so that they
serve well as bearings (see Figure 5.1C). Note
that dense graphite rings are used as bearings,
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but they need to be pressed in firmly and
compressed, one ring at a time.

3. After installing the bearing rings and tamping
them down firmly, install the two lantern rings
(14) on top of the bearings. Pack the valves with
the packing rings (13A), compressing each ring
individually as it is installed, finishing with a
braided ring as the last ring at the top of the
box. The level of the top packing ring should be
within 2" of the top of the stuffing box.

4. Install the packing glands (11), and snug them
firmly.

5. Install the body gasket (19), being sure that the
sealing surfaces that go against the gasket are
clean.

6. Install the body insert {21), and the cap screws
(17A). Note that the cap screws are not strong
enough to compress the body gasket. That
must be done by installing the pipe studs
and nuts, and tightening them gradually and
uniformly all around, to pull the cover into the
body, compressing the body gasket uniformly.
Then the cap screws are tightened, to hold the
gasket compressed. When tightened all around,
remove the pipe studs and nuts.

7. Install the bracket (78), coupling {97) and
operator (32). Be sure to apply non-hardening
grease on the valve shaft inside the coupling,
and on the coupling inside the actuator, to
make the next disassembly easy. Nickel base
Never-Seize is recommended. Be sure that the
orientation of the actuator is as it
was originally.

8.8 TESTING OF RING VALVES

There is no seating leak test. If possible, itis
advantageous to do a body gasket leak test, to
avoid any body leak problem after installation.
A pair of blind flanges must be bolted onto the
body, using the pipe studs and nuts, then pressure
applied, to do the gasket leak test.

8.9 STORING

If the valve is to be stored for an extended period
of time, be sure that it is dry. Loosen the packing

glands, and tag them prominently with a warning
tag as being in a loose condition.



APPENDIX IX
9.1 PROCEDURE FOR REMOVING MANUAL 4. Remove all actuator bolting from the
GEAR ACTUATOR underside of the yoke flange.
Velan valves can be equipped with a variety of 5. Usinga h.OiSt’ raise the actuator off
the coupling.
manual gear actuators. -
. 6. If further disassembly of the actuator is
1. Remove all actuator bolting from the required, refer to the maintenance manual
underside of the yoke flange. provided by the actuator manufacturer.
2. Using a hoist, raise the actuator off 7. Ifthere is further work to be performed
the coupling. on the valve, refer to the proper valve
3. To repair the actuator, refer to the disassembly and maintenance section in
manufacturer’s instruction manual. If there is this manual.
further work to do on this valve, refer to the
appropriate section of this manual. .
9.2 PROCEDURE FOR REMOVING
MOTOR ACTUATOR
Velan valves can be equipped with a variety of
electric motor actuators. Motor actuators are . —
mounted directly to the yoke (Figure 9.2) i
IMPORTANT: The torque swiich 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.

WARNING: Should it become necessary

to change the torque switch setiting for any
reason, contact your Velan Customer Service
Manager to obtain a correct new setting from
the factory.

CAUTION:

1. Upon reassembly of any actuator, the
open and close limit switches must be
reset. Please refer to the maintenance and
instruction manual provided by
the actuator manufacturer for
appropriate instructions.

2. When checking for proper rotation of the
electric actuator, make sure that the valve
is in mid-stroke position. If the three-phase
wiring connection is incorrect, the valve
will close when the open button is pressed.
If the valve does not travel in the correct
direction, then simply interchange any two
of the three power connections.

3. Disconnect the electrical wiring from
the actuator.
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Figure 9.2 Motor actuator - Direct attachment

9.3 SPARE PARTS

All parts on any valve can be ordered. It is best to
get in touch with your local Velan representative
who will help you determine 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:

1. Velan order number

2. \Velan item number (if more than one item)

3. Velan figure number and drawing number
OR

1. Customer order number

2, Customer item number

3. Valve size, type, pressure class and
drawing number.



TERNMS AND CONDITIONS OF SALE |

CONTRACT: Orders are subject to acceptance by
the Velan Companies hereinafter referred to as

the seller. No terms or conditions of Purchaser’s
order contrary to the Seller’s terms and condition
shall be binding upon the Seller unless specifically
agreed to by the Seller in writing.

MINIMUM ORDER CHARGE: $500.00 net.
PRICES: All quoted prices are subject to change
by the seller without prior notice and, uniess
otherwise stipulated by Seller, are understood to
be F.0.B. Seller’s plant, with delivery to carrier
constituting delivery to purchaser. Right to
possession of the material to secure the payment
of the purchase price shall remain in Seller
until all payments therefore shall have been
fully made. For the protection of the Purchaser
and the Seller, verbal customer orders must be
confirmed by a formal written purchase order. If
a written purchase order is not received within
ten days or a verbal order, product descriptions,
quantities, specifications, etc., as set forth in

- Seller’'s acknowledgement and invoice shall be
conclusive and binding on both parties. Any order
that is shipped before receipt of confirmation
which might have been entered incorrectly and
would require remedial action would be for the
Purchaser’s account.

TAXES: All 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 directly to the
appropriate governmental agency.

DELIVERY: Delivery or shipment specified is
Seller’'s best estimate and Seller shall not be

liable for delay in deliveries resulting from any
cause whatsoever. Failure to ship on or near the
estimated date shall not entitle Purchaser to cancel
his order without charge.

RETURN OF MATERIALS: Materials may be
returned only with prior written agreement of
Seller.

CANCELLATION: Cancellation of orders may be
made only with the Seller's written consent and
Purchaser shall be subject to cancellation charges.
PRODUCT WARRANTY: Seller warrants the
equipment of its own manufacture to be free

of defects in material and workmanship, under
normal use and proper operation for a period of
one year from the date of shipment from Seller’s
plant. Seller’s obligation under warranty shall be
strictly limited, at Seller’s option, to: (i) furnishing
replacement parts for or repairing without charge
to Purchaser, F.0.B. Seller’s plant or (ii} issuing
written authorization for Purchaser or others to
replace or repair without charge to Purchaser, at
costs comparable to Seller's normal manufacturing
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costs those parts proven defective, or (iii) in
discharge of Seller’'s maximum liability herewith,
refunding all monies paid by Purchaser to Seller
for the Product and, at discretion of Seller, having
the product removed and returned to Seller at
Purchaser’s expense. All transportation charges
relative to corrective work, defective parts or
replacement parts shall be borne by Purchaser.
Purchaser shall give Seller immediate notice upon
discovery of any defect. The undertaking of repairs
or replacements by Purchaser or its agents without
Seller’s written consent shall relieve seller of all
responsibility herewith.

Finished materials and accessories purchased
from other manufacturers are warranted only
to the extent of the manufacturer’'s warranty to
Seller.

Any alteration in material or design of Seller’s
product or component parts thereof by Purchaser
or others without written authorization by Seller
voids all obligations of Seller regarding the product
and any associated warranty herein stated or
implied.

Seller’s sole liability shall be exclusively as set
forth herein, and Seller shall not be liable for

any incidental or consequential damages due to

its breach of any warranty herein contained, or
otherwise. Without limitation to the foregoing, in
no event shall Seller be liable for the loss of use

of the product or of any other product, process,
plant, equipment, or facilities of the Purchaser or
end-user whether partially or wholly due to defects
in material and / or workmanship and / or design
of Seller’'s product, and in no event shall Seller be
liable for removal of appurtenances 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 kind whatsoever,
expressed or implied, other then is specifically
stated herein; and there are no warranties of
merchantability and/or fitness for a particular
purpose which exceed the obligations and
warranties specifically stated herein.

Parts furnished without charge as replacements
for original parts under warranty are warranted for
that period of time during which the original parts
warranty is effective.

ALL SHIPMENTS WILL BE F.O.B. PLANT
LOCATION. SHIPMENTS WILL BE MADE VIA MOST
ECONOMICAL CARRIERS UNLESS OTHERWISE
REQUESTED.TERMS: NET 30 DAYS FROM DATE
OF INVOICE: 1%% PER MONTH OF ALL OVERDUE
ACCOUNTS, ALL TAXES EXTRA. PRICES SUBJECT
TO CHANGE WITHOUT NOTICE.



MANUFACTURING PROGRAM

Forged pressure seal . _
and bolted bonnet gate, |  CAT-PS ey 2-24 | 50-600 | fo- AONE B0~ 4500 | A B16.3s
globe, and check valves :
Small forged steel gate, 3 IOM-SFVM IOM-BDVM _ AP1602
globe, and check valves | AotV | jom-ovm | veL-neam | %2 | 850 [ASMEIS0-4500 |, cyiERi6as
;for EZ?/::\?:; Y-pattern CAT-BG IOM-FBGM -4 | 15-100 | ASME900-4500 | ASME B16.34
SﬁﬁtcsﬁiiLngﬁie 98'°be' CAT-CSV | 10M-CSVM | VEL-HFAM | 2-64 |50-1600 | ASME 150 - 1500 API 600
Cast stainless steel AP 603
corrosion resistant gate, | CAT-CSSV I0M-CSVM h-24 8-600 | ASME 150 - 600 ASME B16.34
globe, and check valves ’
Proquip dual plate . ) _ _ ASME 150 - 2500
o e CAT-DPCV 10M-DPCV 2-60 [ 50-1500 | yor'en sooo—son | AP15%%
All stainless steel . o TAPPITIS 405-8
knife gato valvo CAT-KGV I0M-KGVM 2-36 | 50-900 | 150 psig @150°F MSS SP.81
IOM-BVSB1 | VEL-BVHP
. IOM-BVSB2 | VEL-BVEP
Eglsl'\'l‘:l’\‘;:eate" CAT-BV | 10M-BvSB3A | VEL-BVUB3 | %-24 | s—600 ’:SMEZSS[‘)’ \7\,%’3 ASME B16.34
IOM-BVEE | VEL-BVUB4 P
IOM-BWTP | 10M-BVHB
E:]'I‘s;?\'/g:rp“e CAT-GPBV IOM-BVV3P -2 | 8-50 |600-2000W0G Refer to catalog
IOM-MSBVYNR | VEL-BVMS2
Metal-seated veLms | (OMSEYD | \EBIMSS | 48 [ 151200 | ASME 1504500 | ASME Bi634
IOM-BVTE
Power Ball valves CAT-PBV I0M-PBV %-4 | 15-100 | ASME3100-4500 | ASME B16.34
Torgseal® Triple-offset API 609
butiorfly valves CAT-BF |OM-BF 3-48 | 80-1200 | ASME 150 - 600 ASME B16.34
;i'l')‘;"‘\’; ml gate and VEL-BS VEL-BSVM %i-12 | 15-300 | ASME 150-2500 | ASME B16.:34
Cryogenic gate, globe,
check, ball, and butterfly | VEL-CRYO IOM-CRYO® % —80 | 10-2000 | ASME 150 — 1500 ASME B16.34
valves

(1) Visit www.velan.com for the latest literature.
(2) This supplementary I0M is to be used in conjunction with the applicable standard [OM.

Headquartered in Montreal, Canada, Velan has several international
subsidiaries. For general inquiries:

Velan head office
7007 Cote de Liesse,

Montreal, QC H4T 1G2 Canada
Tel: (514) 748-7743 Fax: (514) 748-8635

Check our website for more specific contact information.
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PYKOBO/ICTBO MO TEXHUYECKO
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VELAN

VELANY

mo pykogo0cmeo nodzomosseHo UHXxeHepamu,
oHcmpykmopamu U mexHuU4ecKuM nepcoHanom

e (pUPMbI BenaH (Velan), ymo6bl MoMo4b Bam
obecrnequmeb MHO201eMHI0I0 aKCrTyamauuio Bawux
waposbiX KpaHose U3 numol cmanu dnsi ycmaHOo80K
KoKkcoeaHUs. OHO maKxe nomoxem BaM goccmaHosumb
onmumanbHyto pa6omocnoco6Hocmb Bauwe2o krnanaHa
3a MUHUMasbHO® gpemsi u npu MUHUMYyME 3ampam.

KoHcmpyKkuyus U npou3godcmeo xpaHoe BenaH
ocHosaHbl Ha@ mHozoemHux uccriedosaHusAx U
paspabomkax u nocmosiHHO coeepweHcmeyfomcn.
[Teped Ha4yanioM OCHOBHbIX pabom, Mbl peKomeHayeM
Bam gHuUMamesbHO npoYumame amy Gpowiopy xomst 6bl
00UH pas, ymo6bl MoHuMame pu3Lyeckoe cocmosHuUe
KpaHa.

[Noxanyucma, umelime 86UdY, ymo ecnu bl
He noHumaeme npu4uHbl neucnpasHocmu npu
sKcnnyamauuu, Mbl peKomeHayeM Bam obpamumbsCa
K mecmHoMy npeacmaeumemo ¢hupMbl BenaH unu
gbl3eamb meHeoxepa omadena obcnyxusaHus:

[Neped Ha4aioM OCHOBHBIX pabom, Mbl peKomeHOyeM
Bam gHumamesibHO nposepuimb 3a800CKYI0 mabnu4Ky
Ha KpaHe U 3anucamb yugposyto MapKupOeKY, ymobbl
onpedenume mun u pasmep KpaHa. Paclugposka
«Llud)poeoﬁ mapKupoeKu» ¢pupMbl BenaH npusedeHa
g popme «OCHO8HbI€ xapakmepucmuxu KpaHo®é
BenaH» Ha credyrowel cmpaHuue.




| BBEAEHUE

1.2 OCHOBHbIE XAPAKTEPUCTUKN KPAHOB BEJIAH (VELAN)

LuapOBble KpaHbl C MeTaJININ4eCKUM cearnioM A5 YCTaHOBKM
3amMegrnieHHOIro KOKcoBaHus

Lincbpoeasi mapkmpoBka, NpMBeAEHHaA B 3TOM cripaBoYHuMKe, paspaboTaHbl, YToGbl OXBATUTh OCHOBHLIE
XapaKkTepuCTUKKN kpaHoB BenaH.

MoxanyicTta, ucnonb3yiTe LG pPOBYIO MapKUpoBKy, 4ToObl 06ecneynTb BLICTPYIO M TOUHY0 06paboTky Baltero
3akasa. '

K ocobbim 3akazam gosmKHO npunaratbcs no.u,poGHoe onucaHue.

LUaPOBbIe KPpaHbl YCTAHOBOK AONA KOKCOBaHusA

Ocob6e
Marepuan
THR coenuHeHMs Pasmep . Knacc NMpoxogHoe Tun Marepuan Marepuan connal Ha3HaueHue
coeaAnHeHUs oTBepcTue Kopnyca MOKPbLITUA NAOTHEHMS unu
y KOHCTPYKLus
A B C E F G H |
A O B — B E_@& 8 [ |
F 15 2 1 K 09 C A 2 R
Hanpumep, ®nanyesoe coeduHeHue, ¢ sbicmynarouwum mopyom, 8” (200mm) Knacc 600, nonHonpoxodHol, Cédna muna K, Kopnyc C12 u
MUposaHHbIT wap cmasb mapku CABNM, wmok cmans mapku CA6NM, CmennumupogarHbie c&dna ¢ CUtbhOHOM U3 UHKOHESTS.
- e a o =

.

-
- ®dnaHuesoe ¢ R - ®naHuesoe
BbICTYNAOLLMM TOPLIOM KOJbLIEBOE COEAUHEHNE LWAWTbKaMn

3aKasumk1 UMEIOT BO3MOXHOCTb ONPEAensaTL pasMep KpaHa kak 4acTb MapKupoBKM kpaHa («B») nenonbays uicna, npuBeseHHbIe Huke
unu ykasbiBaTbh pasmep KnanaHa oTAenbHo.
14°6" (150 mm} 16 - 10" (250 mm) 19 -14" (350 mm) 21°18" (450 mm) 24-24" (600 mm)
15- 8" (200 mm) 18- 12" 22 - 20" {500 mm)

01 - MNonxorpoxoaHoe 02 — HepasHonpoxoaHoe

N \
D - Pasb&mHbii kopryce, lwaposas onopa ¢ ABYMS CUNbOHHLIMK F — YeTblpexxoa0Boit kpaH
ynanoTHUTENsIMK céaen K — Pasb&MHBbIVi KOpryc, C OAHUM HEMOABIKHLIM CEATOM
E — Konbuesolt kpaH, 6e3 ceana ¥ OfJHUM CUNbPOHHBIM YNIIOTHUTENEM ceana

Koo LLIAP LLITOK
CA Cranb mapku CAG6NM - XxpOMUPOBAHHbIA " Cranb mapkn CAGNM
XX Ocobbiti Ocobblit

S =
2 - CrennuTtupoBaHHble C&ana, MHKOHENEBoe,

rpaguroBoe ynrnoTHeHue

R — YcTaHoBKa 4Ns KOKCOBaHUA

(1) QelicmeumensHbie duanasorbl dasnerHus/memMnepamyphl KpaHa 3asucsim om ebiEpaHHbIX Mamepuaros.




NPUEMKA U NOAIOTOBKA K YCTAHOBKE I

2.1 KOHTPOIb NMPYU NPUEMKE

Bce kpaHel gomxkHbl GbiTb NpoBepeHsl Ha Hanuyue
NPU3HAKOB NOBPEXAEHUS, KOTOPbIE MOTMM NOABUTLCA NpY
TpaHcnopTuposke. Heobxoavumo npoaHanuanposaTh Bce
noBpexaeHnsa ¥ cocTaBnTb OTYET. O CepbEsHbIX
noepexaeHnax HeobxoaMmo coobyuts Bawemy
MeCTHOMY npeacTaBuUTenNto oupmbl BenaH nnu
MeHeKepy oTaena obcnyxusaHus, YTobbl MOXHO BbINo
6e3 npomeaneHns opraHn3oBaTb HEOBXOANMBIN PEMOHT.

2.2 NOKYMEHTALIUA NO KOHTPOJIO
KAYECTBA

MNpoBepbTe KOMNNAEKT AOKYMEHTALIMM HA KnanaHbl,
npuoBpeTeHHbIe ¢ cepTUdUKATOM KOHTPONSA KayecTsa
(QC), uTobbl y6enmtecs, YTO K KaXAOMY 3aKasy Ha
NOCTaBKY NpunaraloTcs Bce cepTUdUKaThl KOHTPONs
KavecTsa.

2.3 XPAHEHUE

KpaHbi fOMKHbBI XpaHUTLCS B XOPOLLO 3aLLULLEHHOM
MecTe, 4Tobbl NPeaoTBPaTUTL 3arpsAsHeHne BoLoM,
rpA3bI0 UNK cbIpOCThIo. KpaH noctasnseTes ¢
NpUCrocobneHnamMu Ans 3aLuTbl APpUCOeANHUTENBHBIX
KOHLIOB Ha BXOAE W BbIXOAE, KOTOpbIe JOMXKHbLI OCTABATLCS
Ha KpaHe Moka OH He FOTOB K YCTaHOBKE.

NPUMEYAHMUE: Ecnv umetotcs npusogp,
noxanyincra, cBepbTeCh C MHCTPYKLUUAMY NO
XpaHeHuo B NoAX0ASLLEM PYKOBOACTEE
npoussoauTens.

2.4 TEXHWYECKUMA yXoa v
NoaAroTOBKA

TwarensHo npomoiite TpyGonpoeog nepeg
ycTaHoBsKoW kpaHa. OcTaeneHHble B TpyGe necok u YacTu
CBapOUHbIX NPYTKOB MOFYT nospeauTb KnanaH. Mpu
ycraHoske noTpebyeTtcsi nogbeMHuk. Mog kopnyc kpaHa-
HeoBX0AMMO NMOMECTUTBL CTPOM, TaK, YTOGhI y3er MOXHO
BbIN0 NOAHSTH BEPTUKANBHO B €0 OKOHYaTENbHOE
nonoxeHue. Ybeautecs, 4To 3awutunv natpybkm ans
npoAyBeku napom. He gonyckaite npunoxeHus seca
KpaHa K kakomy-nubo ns narpy6kos. Heobxogumo
yAanuTh npucnocobnenns gns sawuTsbl
NpUCoeaNHUTENbHBLIX KOHLIOB U POBEPUTL YUCTOTY
npucoeanHuTenbHLIX naTpybkos. Heobxogumo yaanuts
nobble BUAMMbIE NOCTOPOHHKE BellecTBa. Y6eauTecs,
YTO MPOCTPAHCTBO MEXAY HAGNBOUYHLIM BOPOTHUKOM U
LUTOKOM CBOBOAHO U He 3arps3HEHO NOCTOPOHHUMM
yactuyamu, Y6eautech, 4To oTBEpCTUS TpyBonNposoaos
XOpOLLO NoAxXoAnT K chopmMe kpaHa. Mpu yctaHoBke He
MbITANTECH NPUTAHYTL TPYOY K KpaHy, CAULLKOM CUMbHO
3ararueas 6onToBOE coeiMHeHNe dnaHLa
KpaHa/TpyGonpoeoaa.

2.5 OCOBbIE MHCTPYKLWM K
3AMNOPHBLIM KPAHAM
YCTAHOBKM NS KOKCOBAHMS

3anopHsble LapoBbie KpaHbl 415 YCTaHOBOK
KOKCOBaHUA UMeIoT NpeanouTMTENbHOS HanpasneHne
3anopa no HanpasneHuo k 6escunbcoHHOMY
HarpyxeHHOMy cefiny, KOTOpoe SBNSETCS HanpasneHNeM
NMOTHOro NepekpbITUs Npu Nbom anddepeHumnansHoOM
AaeneHuu. U3 coobpaxenuit 6e3onacHOCTU NepcoHana
paboTalolyero Ha HepelicTBytowem GapabaHe u na-3a
[aBNeHua NPoayBKN NapoM, STO NPeAnodTUTENsHOE
HarnpasneHne 3aTBoOpa He BCerga CoBnNaaaeT ¢
HanpaBneHneM noToka Yyepes kpa. Moxanyiicra,
CBepbTeCh C NPOEKTHLIM YEPTENOM U YEPTEXKOM Pa3BOAKU
TpyGonposoga, Ytobbl obecneunTb npasunsHoe
MONIOXKEHWe N HanpasrieHne notoka. 3anopHbie kpaHbt Ans
YCTAaHOBKMN KOKCOBAHUA [OIDKHbI YCTaHaBNUBATLCSH CO
LUTOKOM B BEPTUKANbHOM NOMOXEHUH.

2.6 OCOBbIE MHCTPYKLIUU K
MEPEKNIOYAIOLLMM KPAHAM
YCTAHOBKMW 11 KOKCOBAHUA

He pekomeHgyeTcs npoBoguTh rMapocTaTiYECKne
ucneiTaHua TpySonpoBoga C YyCTaHOBNEHHLIMU
nepexiovalowmMm knanasamu, Ecnv B aTom ectb
HEoBX0AMMOCTb, HYXXHO NPUHATHL 0COBbIE Mepbl
NPEAOCTOPOXXHOCTY, YTOBLI 06ecneunTs paBHOMepHoe
AaeneHune no Bcemy KpaHy. 31o noapobHoO onucaHo
Aanee B AaHHom pykosoacTtee (lToxanyticma, cMm. Pasden
7.4.1).



It NPEAYNPEXAEHWE U MEPbI BE3OMNMACHOCTH

B LIEJIAX BE3OINACHOCTMU,

8a)KHO NpeosnpuHsimb 3mu Mepbl
npedocmopoxxHocmu

lepconHan, ocywecmensowull nobsie peaynuposKku KpaHos, 00ImkeH
Hocumb cpedcmea 3auwumel, 06bI4YHO ucronb3yemble 05151 pabomsi ¢
XXudkocmbio 8 mpyboriposode, Ha KOMOPOM YCIMaHO8/1eH KpaH.

> [leped demoHmaxém KpaHa ¢ mpybornpoeoda unu 3ameHe Habusku
carnibHUKa KpaHa, 8 mobom criyyae Heobxodumo cbpocums dasneHue 8
mpybonposode.
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41 TABIIMUA YCTPAHEHUA HEUCMPABHOCTEN

Tabnuya 4.1A. Tabnuua ycmpaHeHusi HeucnpasHocmedli

Obnactb OOblIYHbLIe
HeucrnpaBHOCTH

Mopsapok pemoHTa

» Cxatne HabuBKM canbHuKa

* YTeuka us canbHUKOBOWN KopoBKu

YTeyka us + 3aeaaHne BTYMNku canbHuka Pa3zden 5.2.1
canbHUKoBOW * NsHollleHa Habueka canbHuKa » Topaaok 3aMeHbl HabMBKM canbHUKA
KOpoGku ' * MoBpexaeHs! LITOK, carnbHUKoBas Pasden 5.1.3

Kopobka

* [NoBpexaeRa npoxknagka

YTeuyka u3 cTbiKa . I'Iospe>|<p,eHb| Kopnyc UK KpbiLLKa

+ 3ameHa npoknagku
Pa3den 6, 7 unu 8

kopryca

Kopriyca U KpbIWKKU

Kopnyca + CTeneHb 3aTskky 6onToBOro * 3aTsKa LLINMNBKA COeAMHSIIOLLEH KOpNyC 1
coeanHeHns KPBILLKY kopnyca

Paszden 4.5

* [Moepe eHbl MOBEPXHOCTU ceana
YTeuka 13 cegna pexa P A

» PeMOHT cepna (gononHutenbHas nHdopmauus
npegocraenseTcs no TpebosaHuio)

MnasHocTkb pa6oTbl | * CxaTe Habueku canbHuka

3aTsxka Habusku canbHuka Pasden 5.1.4

4.2 SKCMNNYATALMUA

4.2.2 MnaBHOCTbL paboThl

4.2.1 O6wwe cBefeHNs YBenuueHvue moMeHTa, TpeGyloLerocs 4Mns NosopoTa
KpaHa, MOXeT o3Ha4aTb crnegyowlee:

Bcem kpanam TpebyeTtcsa nposepka nepeq BBELEHUEM a) 3aKoKCOBbIBAKWE TEXHOMOrMYECKOM KUAKOCTU
B 3KcnnyaTauumio. Kpome Toro, KpaHbl Heobxogumo - BHYTPM KpaHa.

NAPHO NPOBEPATL B NpoLecce aKCnnyaraumn u
perynap poBep potl yarau b) Cnuwikom cunbHOE cXKaTue HabuBkM canbHWKa

onepaTuBHO 06CNyKUBaTb NPU BOSHUKHOBEHUU
HeucnpasHocTew. Kak npaBuno, KpaHbi JOMKHbI
NPOXOAUTL NNIAHOBOE OBCRYXUBAHME.

(ceepbmeck ¢ mabnuuell MOMEHMOoB8 3aMsiKKU,
Pasden 5.1).

¢} HeucnpaeHble nny noBpeXaeHHbIe AgeTanm
KnanaHa.

d) MNocTopoHHWe YacTulbl B 0GnacT HabuBku
canbHuKa.

4.3 PEKOMEHOYEMASA CMA3KA

Tabnuuya 4.3: PexoMeHOyemasi cMasKa

| Cmaska | MpumeHeHue | YacToTa

Bce aetanu ¢ pesbboit | MNpoTusosagmpHbiii coctas Ne 425-A | ToHkuM crioem Ha peably | Tonbko npu cGopke
(Crane) nnv paBHOLEHHbil

NPUMEYAHUE: PexomeHOyemas cmaska Moxem bbimb UdMeHeHa 6e3 npedynpexoeHusl.



IV OBLLEE TEXHUYECKOE OBCJTYXXKMBAHUE

4.4 OBLWAA MHPOPMALUA MO
CBOPKE

1. Tlpexpe Bcero, HeoBxoaumo cobnoaaTb YNCTOTY
BCcex geTanei. PxasyuHa v rpsisb JOMKHLI ObiTh
MONHOCTbLIO YAaneHbl Co Bcex AeTanei
NPOBOMOYHON LLETKOW UNN HaXZauHbIM
nonotHom. Macrno u KOHCUCTEeHTHasa cmaska
OOMXHbl ObITb YaaneHbl NOAX0ASLLMMU
pacTBOpuUTENAMM.

2. Bce getanu c pe3bboi (BUHTLI C FONOBKOWN nog
KIoM, raiiku, WNUNbKK) AOMKHBI ObiTh TLLATENBHO
3aHOBO cMasaHkl. PekomeHayemble CMa3ouHble
MaTepuansl nipuBedeHkl B Pazdene 4.3

3. OTpeMOHTMpOBaHHbIE UMK 3anacHble aeTann
Heobxogumo npoBepUTh, YToDbI YOeaAUTLER, YTO
npoBeAeHbl BCE PEMOHTHbIE paboTkl U npoBeseHa
NpoBepKa pasMepoB BCEX 3aMacHbIX geTanein
(ynnoTHWUTENbHbIE KOMbLa, NpoKNagku 1 T.n.),
4YTOBbI OHU NOAXOAUNMN K OBCNY>XUBAEMOMY KpaHy.

4. Heobxogumo coBMeLLiaTbh BCe Hanpaensiowme
METKU, HaHEeC&HHble B Npouecce cOopku, 4ToBbI
COXPaHUTb NPaBUIbHOE NOMOXEHUE.

4.5 NOPAAOK 3ATSHKKM
KOPIMYCA/KPBILLUKU KOPIMYCA

4.5.1 O6wue cBegeHus

Cnepyiolve pekomeHaaummn B 3TOM pasgene
NpMMEHNMbI B naeanbHbIX ycnosusix. OgHako, us-3a
MHOXECTBa B3aUMOAESARCTBYIOLUX SONYCKOB, HEOBX04MMO
No3BOSIMTE HEKOTOPLIN pasbpoc B cTaHAapTax Ha ycnosus
NPUEMKYM, KaK N3NOXKEHO HUXE.

1. Tlpoknagka MoxeT ObITh MONMHOCTLIO CXKaTa, T.€.
[0 HYneBoro 3asopa Mexay NOBePXHOCTAMU
COeQMHEHUA NPY MOMEHTE 3aTAXKM MEHbBLLEM UK
OonbLIeM YeM MOMEHT, NpueeaéHHbIA B Tabiuye
4.5. CneayeT Ucnonb3oBaTth Crieayowmii
KpuTEpUia.

MoMmeHT 3aTsxkn 60nTa OCTaTOYEH eCIU;

a) [Mpoknagka nonHocTblo ckaTa npu 90% ot
peKkoMeHOyeMoro MoMeHTa 3aTskku 6onTa, npu
YCNOBUU, UTO OKOHYATENBHLIV MOMEHT ByaeT
coctaenaAte 100%.

b) Tlpoxnagka nonHocTbio cxaTa npu 100%
MOMEHTE.

c) 3aszop Mexay NoBepXHOCTAMU COeAUHEHNS He
npeebiwaeT 0,003" (0,0762 mm) nocne
apunoxeruns 125% mMomeHTa 3aTsKku U 6onThl
ObIny NO OTAENBHOCTU ocnabneHsl U NOBTOPHO
3aTaHyTh Ao 100% MOMeHTa 3aTsXKu.

4.5.2 NMopsapok 3aTaXKn

1. Ouunctute BCE WNWUNbKK U raiku. MNMposeguTe
OCMOTp pe3bObl Ha Bcex AeTansx, YToobl
y6eamnTecs B OTCYTCTBUM Kakux-nnbo
NOCTOPOHHUX BELLECTB, PXKaBUMUHBI, KOPPO3UK,
HEpPOBHOCTEN ¥ NpeabIaYLLMX CMAa30YHbIX
MaTepuanos.

2. OGunbHo nokpoiTe pesbby Ha LWNNNbKax U
NOBEPXHOCTb MO FONOBKON raku
BbICOKOTEMNEPATYPHBLIM NPOTUBO3AAMPHbBIM
COCTaBOM.

3. [llocne pyyHon 3aTskku 6onTo., cnepyiTe
NocnefoBaTenbHOCTY 3aTsXXkK BoNnToB
nokasawHoi Ha Puc. 4.5. O1a
nocnesoBaTenbHOCTL 3aBUCUT OT KONUYECTBA
ncnonbsyembix 6onTos. YepTex nokasbiBaeTt
norv4eckyto NocneaoBaTenbHOCTb, KOTOPYIO
cnepyet cobnogarts.

PucyHok 4.5 NocnedosamernibHOCMb 3amsikku 60imoe
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4.5.3 MNpunoxeHne MOMEHTa 3aTHKKKN Tabnuya 4.5: MakcumasneHbili MOMeHmM
3amskku 6051mo8o20 CoeOUHEHUS
Mpu npunoxeHUn MoMeHTa 3aTsxku k BonTam, Kopnyca/[(pblw/(u Kopnyca, d)yHm-cunaonym
KaokApIn BONT JOMKEH 3aTArMBaTLCS C NPUGNU3NTENBHO (Hm).
20% warom oT OKOHYaTENLHOFO MOMEHTa NPUBEAEHHOTO B
Tabnuue 4.5. ByneT 3ameTHO, UTO NpY JOCTMKEHWUU MATEPUAT
OKOHYaTEeNBbHOrO MOMEHTA 3aTSXKKU TpebyoLLuincs war PASMEP LUMUNBKA BOJITOB
CTaHeT HaMHOro MeHbLue 20%. B7/B16
%/5 (9,525 Mm) - 16UNC 20 (27)
7
116 (11,1125 - 14UN 34
MEPbI NIPELOCTOPOXHOCTMY: "j( mwm) - 14UNC 25 (34)
/2 (12,7 mm) - 13UNC 50 (68)
1. Ecnv nocnenoBaTenbHOCTL 3ATSXKKU He 5
cobrirogaeTcs, BOSMOXHO, Npoknagka He byaeT /16 (14,2875 mm) - 12UNC 70 (95)
paBHOMEPHO CXaTa U B pe3yfbTaTe MoXeT %5 (15,875 mm) - 11UNC 100 (136)
NOABUTLCA YTEYKU U3 NPOKNaAKM. 3
14(19,05 mm) - T0UNC 170 (231)
2, CnuKom cuilbHasi 3aTskka MOXET Bbl3BaThb 7
npeBbllleHNe HaTsKeHns 6ONTOB, YTO MOXET /(22,225 mm) - SUNC 270 (366)
MPUBECTM K yTEUKE U3 COeaNHEHUS. 1 (25,4 mm) - 8UNC 400 (542)
3. He Mcnon6b3y17rre yAapHble npmgnoco6neva ans 1"/5 (28,575 mm) - 8UNC 600 (814)
3aTsXKKU GONTOBLIX COEAMHEHUIN Ha 1 v
kopryce/kpbilLke kopnyca. Mcnonbayiite 174(31,75 mm) - BUNC 850 (1153)
NOAxXoAsLLME MexXaHuYeckue npucnocobnexus 13, (34,925 mm) - BUNC 1200 (1627)
ANA saTRHAU. 1'/; (38,1 Mu) - BUNC 1500 (2034)
4. Vcnonb3ayiTe pyyHble TapupoBaHHbIE KITHOUH. 5
Ecnu TapuposaHHble KoYy He NogxoasT, 175 (41,275 mm) - BUNC 2000 (2712)
ucnonbayiiTe CTaHAapPTHbIE KITHOYN U 1%/, (44,345 mm) - BUNC | . 2500 (3390)
PYKOBOACTBYNTECH CleAyOLWUM PUHLIUNOM: 17/, (47,625) - BUNC 3100 (4204)
3/8” (9,525 mm) Bontel 57 knod (127 mMm) 2 (50,8 MM) - 8 UNC 3800 (5153)
1/2” (12,7 mm) Bontel 6" kniou (152,4 mm) 275 (53,975 mm) - BUNC 4500 (6102)
9/16" (14,2875 mm) Bontel 9 kniov (228,6 mm) 2',(57,15 mm) - 8UNC 5400 (7322)
5/8” (15,875 mm) Bontel 127 kmoy (304,8 Mm) 2", (63,5) - 8UNC 7500 (10170)
3/4” (19,05 mm) Bontel 18" kniod (457,2 Mm) )
., ) TIPUMEYAHUNE: [Jonyck MoMeHma 3amsixku
718" (22,225 mm) Bontel  24” kv (609,6 Mm) cocmaessem +10%.
1" (25,4 mm) Bontbl 30" kntov (762 mMm)
11/8” (28,575) BonTtel 36" witou (914,4 mm)
Ong satshkkn 6onToe pasmepom Gonblue 1-
1/87(28,575), cnegyeT npumMeHsATb cneumansHble
MYNbTUMAKMKATOPL! C OTHOWEHuem 1:7 unu 1:6.




V MHOOPMALUSA OBLLAS ANS 3ANOPHBLIX Y MEPEKMIOYAIOLLNX
LWAPOBbIX KPAHOB YCTAHOBKW AJ1A KOKCOBAHUA.

5.1 HABUBKA CAJIbHUKA

5.1.1 KonnuyecTtBO HeOOXOANMbBIX
YNNOTHUTENbHbLIX Konewy,
(cm. PucyHku 5.1 A u B)

[ns Bcex kpaHoB BenaH Ansl yCTaHOBOK KOKCOBaHWS
TpebyeTcs CEMb YNNOTHUTENBHbIX KOMEL ¥ OQHO
CMa304HOE KOSbLIO calbHuKa.

5.1.2 U3BneuyeHue ynnoTHUTENbHbIX Konew,

Mepepn 3ameHON YNINOTHUTENbHBIX KONEL BbINOHUTE
yKkasaHus cornacHo npegynpexgeHuto 8 Pasgene il

1. Ypganute raiky HabusovHOro BOPOTHMKA.

2. T[logHUMUTE HaBUBOYHBIA BOPOTHUK U BTYIIKY
CanbHUKa Kak MOXHO BbILLE W 3aKpennuTe ux.

3. WsBnekute ctapyto Habuasky npyu NOMOLLM
cneumnanbHbIX MOKWX MHCTPYMEHTOR Ans
naBfiedYeHns HabuBKkN. Y MHCTPYMEHTOB ANs
n3BneYveHuns HabuekU MMeTCS cneluanbHble
KPIOYKM, KOTOpbIE BBUHYMBAIOTCSA B
YONOTHUTENLHOE KonbLUo. WM3sneueHne
YNNOTHATENBHLIX KONew ABMSIETCA CNOXHON U
AnvTensHou onepauven. Heobxogumo

rno3aboTUTLCA O TOM, YTODEI He nouapanaTte WTOK

WA CTEeHKN CanbHUKOBOMN K0p06KVI B npouecce
yAaneHna ynnoTHUTenbHbiX Koneu.

4. Yt06bl M38NEYL CMA30MHOE KONbLO CanbHNKa,
BCTaBbTe 4Ba KPIOUKa B OTBEPCTUA B BEPXHEN
YacTu CMa3oMHOro KonbLa canbHuKa, N NOTAHUTE
€ro BBepX U3 Kopnyca canbHuKa.

5. [llocne nasnevyeHns CMasoyHoOro Konbua
canbHuKa, nocnegHue ynnoTHUTENbHbIE konbla
MOryT BbITb yAaneHe! B Nopaake ONMCaHHOM B
llaze 3.

5.1.3 3ameHa HaBUBKM canbHUKA
rpachMToBLIMU YNSIOTHUTENbHLIMM
KonbLaMu

1. Mepep 3ameHo HabMBKKU carnbHVIKa, MPOBEPbTE
MOBPEXAEHUS LUTOKA N CTEHKN CarnbHUKOBOM
KOpPOoOBKM. MOBEPXHOCTHBIE HapanuHbl MOXHO
YCTPaHUTL NONMPOBKONA NOBEPXHOCTM
MENKO3EPHUCTBIM HaXKAAYHLIM MONIOTHOM.
Y6eaunTech, YTo LUTOK HAXOAMTCA B LEHTpe
OTBEPCTUA BTYNKK CanbHMKAa, CNErka nocTykmsas
€ro 110 CTOpPOHaM, 4YToObl YCTaHOBUTb HA MECTO.

2. Bpyunyio BCTaBbTe NepBOe YNNOTHUTENbHOS
KOnbLO (3ambliKaioLLiee KOMbLO U3 BUTHIX
rpacpmToBbIX BOSTOKOH) U NOMECTUTE €0 Kak
MOXHO rny6xe B canbHWKOBYIO KOpobky, a 3aTem
1 rpacuToBYI0 NEHTY (NPOMEXYTOUHOE
ynnoTHUTENbHoE konbyo). Ceepbmecs ¢ Puc.
5.1C.

3. VcnonbsyiTe pasbEMHLIM HABUBOYHBIN aganTep,
uTOBbI NPOTONKHYTH YNNOTHUTENbHbIE KOMbLa Ha
OHO KOpoBKu.
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4. YcTaHOBUTE BTYNKY CanbHUKa W HabUBOYHEINA
_ BOPOTHUK B HY>KHOE NONOXEHWE U COXMUTE
HVKHIOIO HabWBKy canbHuKa 3aTsarueas raiku go
130% OT 3Ha4YEeHNA MOMEHTa NPUBEAEHHOrO B
Tabnuue 5.1A, B unn C.

MPUMEYAHME: Y6eautech, YTO HaXXUMHble
GonTel/ranky canbHUKa XOpPOLLIO CMasaHbl
NPOTUBO3AAUPHBIM COCTaBOM.

5. YpanuTe raiikvm u pasbeMHble HabUBOYHbIE
agantepbl. BHUMaTENbHO MPOBEpLTE NONOXKEHNE
HeBorMbLUOro COSAUHUTENBHOIO OTBEPCTUSA 4N
napa Ha 6oKoBOW NOBEPXHOCTU OTBEPCTUS
HaTSXKHOW BTYNKY CanbHUKa, YTOBLI onpeaenvTs
cnepflyeT Nnv Nocne SToro yCTaHOBUTE CMasoyvHoe
KOMbLIO UNK NoA HUM AOMKHO 6bITh YCTAHOBNEHO
BTOPOE NMPOMEXKYTOYHOE YNSOTHUTENBHOE KONbLO.
OTBepcTie gns napa AoMKHO ObiTh B TOM Xe
NONOXEHUN, YTO U CMA304HOE KOMbLO. Y
HEKOTOpPbIX KpaHOB NOA HUM HaxoauTCs TONbKO
OAHO NPOMEXNKYTOUHOE YNNOTHUTENLHOE KOMbLUO, a
Y HEKOTOpPLIX — ABa. B cooTBeTCTBUM C
pesynbTaTtamy NpoBepKN ycTaHosuUTe nndo
CMa30ou4yHoe KornbLo, NGO BTOPOE POMEXYTOUHOE
YNNOTHUTENBbHOE KOSMbLO, a 3aTEM CMa3so4Hoe
KONbLO canbHuka, BectaBbTe cnegyouee
rpaduUToBOE NEHTOUYHOE YNITOTHEHUE U NOBTOPUTE
npoueaypy, onucaHHyto B [llazax 3 u 4, noka He
OyQyT 3aTAHYTHl BCE NPOMEXYTOUHbIE
rpacduToBbIE YNIOTHEHUS.

NPUMEYAHUE: CoeguHeHnns BHaxnecT BATKOB
Ka)K[0ro nocneayowero KoneUa gormkHel bbb
PacnonoXeHk! B LLAXMATHOM MOPSAKE NoA YINom
120° Tak, YTOOBI COEBNHEHME BUTKOB YETBEPTOMO
YCTaHOBNEHHOrO KONbLa HAXOAMOCh B
nepeoHavansHoM nonoxexuu. MNocnegyowme
YNNOTHUTENBHbBIE KONbUA SOMKHEI 3aMEHSATCS
nogo6HeIM 06GpasoM, Noka He oTnaaeT
HeoBXxoaMMOCTb B UCNOMNb30OBAHUMN HAaBUBOUHbIX
aganTepoB M CTaHET BO3MOXHO UCMONB30BaTh
CTaHAaPTHYIO BTYMKY canbHUKA.

Q

PucyHok 5.1A pacbumosas neHmo4HaA Habuska
AllkHIIKA

O

PucyHok 5.1B YnnomuumenbHoe KONbUo U3 eUMbIX
2paumosbiX 80/IOKOH

|
Pa3sbémHblit |
HabUBOYHBIN I

agantep  \ ‘ .
|

PucyHok 5.1C TMPUMEYAHUE: [inuHa pa3denbHoz0
HabusoyHo20 adanmepa ysenuyeHa makum o6pasom,
4mo OH ebldaemcsi U3 Kopryca calibHUKa HaCmoJIbKo,
4mobbi €20 MOXHO ObIfI0 U3ereYb 8PYYHYI0



NMHPOPMALINA OBLLUAA ONA SANOPHBIX U NEPEKIMIOYAIOLWUX WHAPOBbLIX V
KPAHOB YCTAHOBKU A1 KOKCOBAHUA.

Ta6nuya 5.1A: MomMeHmbl 3amsiXKU wnuniek/2aek Habuso4YHO20 80POMHUKa 01151 2paghumosbix

ynnomaumened, ¢ghyHm—cuna * goym (Hm)

PA3MEP
KPAHA,

MOMEHT
SATAXKKU

‘,L'HOVIM’G‘S‘10'12‘14‘16118‘20'24‘30

170

(230)

Tabnuya 5.1B: MomeHmbl 38amsKKU Winunexk/2aek
HabusoyHo20 8OPOMHUKa 01151 2pachumosbix
ynnomuaumened, pyHm—cunasgpym (Hm)

hyHT-

ﬂgzﬁ'émo' cnnas | 50 | 170 | 215 | 215
byt
Hw) | ©8) | 230) | (202) | (292)

Ta6nuya 5.1C: MoMeHmMbI 3amsiXKu Wnunexk/zaek
Habuso4YHO20 eOpoOMHUKa 0111 2pachumosbix
ynnomrumenel, pynm—cuna *chym (Hm)

Ypanute raiku n pasbEmMHbI HAOUBOYHbLIN
ajanTep v BCTaBbTe NocrneaHee 3ambikawLlee
KONbLO (13 BUTHIX rPaUTOBLIX BOSIOKOH)
ONyCTUTE BTYNKY carnbHUKa U NpoBepbTe Hanuune
NNOTHOro 3aLenneHns BTYIKY C CanbHUKOBOK
KopoBGKoiA.

NMPUMEYAHUE: SMnupriecku goxasaHo, YTto
TpebyeTcs 3alenneHue BTYNKU canbHuKa
MUHMMYM Ha 1/8" (3,175 MM) C canbHMKOBOW
kopo6koi. OnycTute cpnaHel BTYNKU CanbHUKA,
32HOBO CMaXbTe LUNUMbKU/raiku BTYIKA '
canbHMKa, UCNONb3ys NPOTUBO3aAUPHLIN CoCcTas,
W 3aTAHUTE UX A0 3HAYEHUA MOMEHTOB 3aTSHKKM
npueeaénHbIx B Tabnuye 5.1A, B unu C.

MpoBeauTe UMKIMYECKME UCNBITaHKWE KnanaHa Tpu
— nATb pas. [locne 3aBepLUeHns LMKIUYECKUX
UcnbITaHuit yBeAuTECh, UTO MOMEHTHI 3aTSKKM
raek HabMBOYHOIO BOPOTHUKA COOTBETCTBYIOT
Tpebyembim sHaueHuam (Tabnuua 5.7A, B unu C).

5.1.4 MoMeHTb! 3aTsHXXKU HaOUBKU canbHUKa

LWar 1:

OuncTtute BCE WNUMbKY U raku. FposegnTe ocMoTp
pe3bbbl Ha Bcex agetansx, YTobbl yoeauTbes B OTCYTCTBUM
KaKnx-Nnbo NOCTOPOHHMX BELLECTB, PXKaBUMHBI, KOPPO3UM,
HEPOBHOCTEN U NpeabIgyLLMX CMAa304HbIX MaTepnarnos.
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Lar 2:

O6unbHO nokpoiTe pe3bdy LWNUNEK U BHYTPEHHIOW
pe3b0y raek NpoTUBO33ANPHBLIM COCTaBOM, NPUBEAEHHBIM
B Tabnuue 4.3.

War 3:

3aTtaHuTe ralikn HabVBOYHOrO BOPOTHMKA NOHEMHOTY C
KaXXo CTOPOHbI, @ 3aTeM 3aTAHWUTE B COOTBETCTBUM C
TUMNOM 1 pasmepom kpaHa no Tabsnuye 5.1A, B unu C.

5.2 BCECTOPOHHEE TEXHUYECKOE
OBCITYXUBAHUE LUAPOBbIX
KPAHOB BEJIAH ANA
YCTAHOBKU KOKCOBAHUA

OBLUE CBEAEHUA

Lilens 3TOro pykoBOACTBa — NPOMHPOPMUPOBaTL
BragenbLeB WaposbiX KpaHoB BenaH ans ycraHoBku
KOKCOBaHUS O TOM, Kakoe MoXeT noTpebosaTbes
oBCny)XuBaHne B KOHLE SKCMyaTaUuoHHOro Lkna, Koraa
KpaHbl UCNOMbL30BaNMCh Ha NPOTSXKEHUN ANUTENbHOTO
BPEMEHM.

KoHCTPYKLUMOHHbIE MaTepuank! KpaHOB TakOBbI, YTO
OXUAaEMbIA USHOC METANNUYECKNX JAeTanel oTCyTCTBYeT.
Haubonee yactas npuunta noTpebHOCTM B
obcnyXMBaKuM — 9TO NOCNELACTBUA HEYAAYHON NpoayBKu
napomM BHYTPERHEN YacTu KpaHa.



V MH®OPMALIMA OBLUASA ANA 3ANOPHbLIX U MEPEKNIOYAIOLLNX LLAPOBBIX
KPAHOB YCTAHOBKW AJ14 KOKCOBAHUA.

3AKINMIOYEHUE

B 3aknoueHune, npu TexHuyeckom obenyxmeaHum
KpaHOB ANs NpuBeAeHNst KauecTsa ux paboTb! K
CTaHAapTHOMY A1 HOBbIX KPAHOB, MeTarnindeckue
Aetany obbiuHO He TpebytoTes. MNpuHuMan pelueHue o
HeobxoauMbIxX JeTansx, BO BPEMS NPOBEPKY B
paccMoTpeHue crnegyeTt NPUHMMAaTL TONbKO KaYecTBO
paboTbl kpaHoB. Ecnu kpaHbl paboTalT XopoLUo 1
npoBepkKa NpoBOAUTCH TOMNbKO U3 COOBpaxeHui
perynsapHoi npodunakTuku, Torga Hanuune MHOXeCTBa
3anacHbIX MeTannuyeckux geranen He Moxet BbiTb
onpaegaHHbIM. Ecnun knanaHsl TpyAHO NMOBOpaYnBaoTes,
HO XOpOLLIO 3aTBOPSIOTCS, TOrAa BO3MOXHO noTpebyeTcs
TONBKO oYUCTKa. Ecnu n3secTHO, YTO U3 KpaHoB
NpoucXoauT yTeuka npu npexpawieHun obcnyxxusaHus,

Toraa pasymHo 6yAeT npefycMOTPETb HalUumue 3anacHbiX

WapoB, céaen U cunbgOHOB.

WwmeiiTe B BUOY, YTO B Ntobom cryyae npu pasbopke
KpaHa Bce YNIOoTHEeHUs!, NpoKNaaku U YNNOTHUTENbHbIE
Habopbl AOIMKHBI UMETBCS B HANWYUM, TAK KaK Te, YTO
UCNONb3YIOTCA B KpaHe, BO3MOXHO, HE ABISIOTCH

5.2.1 YTeuka 13 carilbHUKOBOMN KOPOOKM

Ecnu Bnara unu koHZeHcaT ¢ NapoBo N3onsALun
CMasouHOro KonbLa NosIBNAETCA BOKPYI LLUTOKA
canbHUKOBOI KOPOGKM BHYTPEHHErO AnaMeTpa, nepes
usBrevyeHnem HabuBky canbHUKa HEOGXOAMMO NPOBEPUTL
cnegylowee:

1. TlpoeepbTe, 3aTAHYT N HAOMBOYHBI BOPOTHUK A0
HY>XHOrO MOMeEHTa 3aTskku no Tabsuye 5.1A,
BucC.

2. TlposepbTe, He 3aUennAeTCs N BTyIKa canbHuKa
3a CTEHKU canbHUKOBOM KOPOOKM unu wrok. Ecnu
Aa, ocnabbTe faeneHue. OTcoeguHUTE
HabWBOYHBIN BOPOTHUK U BLIPOBHANTE BTYNKY
canbHuka. 3aTtaHnTe HabMBOYHbIA BOPOTHMK
MOHEMHOTY C KaA0o# CTOPOHLI, @ 3aTEM 3aTAHUTe
B0 MPaBUbHOrO 3HaYEHNs MOMEHTA 3aTSHXXKN MO
Tabnuue 5.1A, Bu C.

3. [locrie NOBTOPHOW 3aTAXKKM, NpoBEeaUTE
LUUKANYECKNe NCTbITaHWS KpaHa Tpu — NATb pas, 1
CHOBa 3aTSHUTE Traiiky [0 UX NepBOHAYanNbHOro
MomeHTa 3aTaxku (Tabnuya 5.1A, B u C). Cnerka
ocnabbTe raiiku, eCrnv MOMEHT 3aTSKKN CITULLIKOM
Bernuk. Ha warax ¢ 1 no 2 He ocTaHaBrnunealite
yTeuKy, npoJomKkanTe NsBneYSHME N 3aMeHy
YNOTHUTENBHBIX KOnew,

5.2.2 YTeuka us (npoknagkm)
Kopnycal/KpbllKu Kopnyca

5.2.2.1 OOwue cBeageHUs

YTo6bl COXpaHWUTb FEPMETUYHOCTL NPOBEPEHHOIO Ha
3aBojie kpaHa ¢ 6oNTOBbIM COeAUHEHNEM KPb!LLKM
kopnyca, Heobxoaumo Bcerga SOCTaTO4HO 3aTaruBaTh
BonTLl nocpeAcTBOM NPUNOXEHMS NPaBUNbHLIX MOMEHTOB
3aTSHKKU K railkam unv BUHTaM C FOMOBKOW Nog, KoM,
[MepBoHaYanbHbI MOMEHT 3aTHXKM MOXET GbiTb HapyLleH
n3-3a BuBpauui, penakcaumm matepuana Bbi3aBaHHON!
YacTbiMK konebaHuamMy TeMnepaTypbl U AABAEHNUs UNn
CKOMBbXXEHNEM NPU BbICOKOTEMNEPATYPHBIX IPUMEHEHUAX.
HatskeHue coeauHuTenbHbix GONTOB CneayeT NPoOBEPSThL
npubAN3NTenNbHO OAMH pas B Frog 1, Npyu HeobxoaumocTw,
CHoBa 3aTArneaTh 6oriThl 40 3HAYEHNIA MOMEHTOB 38TAXKU
npueenéHHelX B Tabnuuye 4.5.

MHOropasoBbIMU. [POKIaKM UMEIOT 3aKasHblie pasMepsbl,
¥ YNNOTHUTENbHbIE HabOopb! TAKKE MOTYT UMETL 3aKasHble
pasmepbl.
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MHOOPMALIUS OBLLAS NS 3ANOPHbIX U NMEPEKNIOYAIOLLUX
LUAPOBbIX KPAHOB YCTAHOBKU A1 KOKCOBAHUA

\'

5.2.3 YTEYKA U3 CEOJIA

5.2.3.1 O6wme cBegeHunA

06 yTeuke u3 kpaHa CBMAESTENBCTBYET NoTEPS
JaBrneHns Co CTOPOHbI TpyBonpoBoaa BbICOKOro faBneHus
nocrne nepekpbiTUA KpaHa. YTeukn MoryT NosiBUTLCA U3-3a
HEBO3MOXXHOCTW NOMTHOCTLIO NEPEKPLITE KPaH, YTo
BbI3bIBAET NOABNEHUE BLICOKOCKOPOCTHOTO NOTOKA Yepes
HebonbLoe oTeepcTMe. MaTepuan TBEpAOCNNaBHOMO
NOKpLITUSA (Hanpumep, CTeENNUT 6) ABNAETCA KOPPOINOHHO-
N 3PO3MOHHOYCTONUYMBBLIM, HO Ha CONPSPKEHHbBIX
NOBEPXHOCTAX BC& paBHO MoryT oBpasoBbiBaThCS
KaHaBKW, NSTHA TOYEYHON KOpPO3UK 1 Apyrie HepPOBHOCTU
nosepxHocTu. KpaHbl, umetoLwwue yTeuky, cnegyet
PEMOHTUPOBATbL Kak MOXHO ckopee, YTobbl
npenoTBpaTuTL Oonee cepbE3HOE NOBPEXKAEHME M3-3a
BbICOKOW CKOPOCTM NOTOKA.

5.3 3HAYEHUA MOMEHTOB
3ATAXKU OnA NPUBOOA U
BONTOBbIX COEAUHEHWN
BYIFENA/KPbILWKN KOPIMYCA

3Ha4yeHnss MOMEHTOB 3aTSDKKW, NPUBEAEHHbIE B
Tabnuue 5.3, nogxoasaTt ans Bcex 6ONTOBLIX COSQNHEHNIA
KPOME KOHTPOBOUHbLIX BONTOBBIX COSANHEHUI KPLILLIKM
Kopnyca/kopryca unm raek HabMBOYHOIO BOPOTHMKAE.

Tabnuuya 5.3: 3Ha4yeHUss MOMEHMO8 3amsiXXKU Ons
b6o1moebix coeduHeHul byaensa/npuesoda/KpbiiKu
Kopnyca

PA3MEP PE3LEDb

MATEPWUAN BONITOBOIo
COEAMHEHWMA

B7, B16

%15 (9,525 mm)— 16 UNC 30 41

7116 (11,1125 Mm) — 14 UNC 45 61
'1,(12,7 Mm) — 13 UNC 75 102
®/16 (14,2875 mm) — 12 UNC 105 142
*/5(15,875 mm) — 11 UNC 145 197
%, (19,05 Mmm) — 10 UNC 255 346
Tls (22,225 mm) — 9 UNC 405 549
1 (25,4 mm) — 8 UNC 615 834
1'/s (28,575 mm) — 8 UN 900 1221
17, (31,75 mm) — 8 UN 1270 1723
1%/5 (34,925 mm) — 8 UN 1725 2340
1"/, (38,1 mm) — 8 UN 2280 3092
1%5 (41,275 mm) — 8 UN 2935 3981
1%, (44,345 mm) — 8 UN 3715 5039
1715 (47,625) — 8 UN 4615 6259
2 (50,8 mm) — 8 UN 5650 7663

NMPUMEYAHUE: [jonyck MomeHma 3amsixku
cocmaensiem £10%.
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VI 3ANMOPHbIE KPAHbI

6.1 CEOPOYHbIN YEPTEX 3AMOPHOIO KPAHA

NMPUMEYAHUE: N3-3a cneumanbHOoi KOHCTPYKLMK 3TUX KPaAHOB, ANS onpefeneHns AeNcTBUTenbHOM
KOHCTPYKLMM K&XOro KpaHa crnefyeT UCnonb3oBaTh NPOEKTHbIE YepTexW, BbiNyLUEHHbIE ANs KaXAoro Mecrta paboTsl.

Mo3. Konu- Onucanue

YeCTBO e
04- 1 Wrox/lWap 1 Ned
06- 1 YnopHoe KonbLo I =
09- 2 Cepnio
11- 1 HabuBouHbIi BOPOTHUK
12- 1 Brynka canbHuka H ]
13A- 2 YnnoTHUTENbHOE KOMbLO 588
13B- 5  YNAOTHUTENbHOE KOMbLIO Rins
14- 1 CmasouHoe KonbLo canbHuka \_ i ‘s
15A- * Wnuneka || I ~5 L
158- 2 lUnunbka 88C(59C 59A(B8A
15C- 4 Lnmnbka
15D- 8 Wrmnska
15E- 4 Wnunbka .
16A- ¥ laika ' -
16B- 2 Taiia @ : . val 7
16C- 4 laitka T
16D- 8§ Taiika @ Rl e e G
16E- 4 Taixa ’ — 2
19A- 1 Mpoknagka =—H— = ' = 78
19B- 1 [poknagka
26A- 1 Winoxka
26B- 1 llnoxka
32- 1 OnexTponpyeoa N
50- 1 [wnb3a kopnyca
59A- 1 [MatpyBok npoayBky NoNocT kopnyca 15C \16C
59B- 1 [MaTpybok NpofyBKM CMa304HOrO KONbLA CanbHUKA
59C- 1 Narpy6ok npoayBki cunbthoHa o o s @@
59D- 1 Matpybok rpoaysky cunbhoHa | =
66- 1 3aBopckas Tabnuuka E’C’S\—@
68A- 1 ®nanet| npoayeoyHOro narpybka <
68B- 1 ®naHe, npoayBo4Horo narpybka t
68C- 1 ®niaHel, NpoaysoMHOro naTpybka ™
68D- 1 ®naHey, NpoayBoyHOro natpytka
70- 1 YnroTHeHWe ceana + —
78- 1 KpenéxHas ckoba
80- 1 Kpeilka kopnyca
89- 1 Cunbdon g A _f
97- 1 CoegunnTtensHas mydTa
139- 8 KockiHka natpybka npoaysku 80

I:'J> 15A X 16A

HanpaeneHune nnoTHOro 3akpbiTUa Npu fobom
ancbdepeHumansHoM gaBneHun

* Koniuyecmeo 3asucum om pasmepa KkpaHa

PucyHok 6.1 3anopHsoili kpaH
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3ATIOPHbIE KPAHbI VI

6.3 PA3BOPKA 3AMNMOPHbIX KPAHOB

6.3.1 O6Owue cBegeHuns

Mepen Havyanom pasbopkn BbINOMHWUTE yKasanus
cornacHo npegynpexaeHuto 8 Pazdene /ll. B npouecce
obbIvHONM pasbopkm, NpocTaBnsAiTe Ha geTanax
MOArOHOYHbIE METKM, Tak YTobbI Npn cbopke CoXpaHuTb Ty
e opueHTaumio getanei npu cbopke. MNpoussoante
paboTkl Ha YNCTOM yyacTke ¢ MecTom Asisi cbopa u
3alWmThI geTanei KpaHa npy Nx AeMOHTaxe.
MpuroToBbTECE OTMEYATL COCTOSIHUE BCEX AeTaneil npu
nx pasbopke, NPOBEPssA UX Ha NPeSMET N3HOCA, YTeuexk,
3auennednii u T.4.

6.3.2 Pa3bopka 3anopHbIX KpaHOB

MoctaebTe KpaH Ha naxeL, coeguHeHus Kopnyca u
Tpy6bl. Yaanute npuBog, (32) No UHCTPYKLMK B
NPUIIOKEHUN.

Ypanute MOHTaXHbIE BUHTBI KpenexxHon ckobbl (16),
kKpenexHyto ckoby (78), n coeguHuTensHyio MycTy (97).

Ypanute HaXXUMHbLe raku canbHuka (16) un
HabueouYHbI BOpOTHUK (11). Ecnin BygeTt ucnonessoBaTbes
HoBas Habueka canbHuka (13), CHUMUTE HabUBKY
carbHuKa c nomoLblo cbémHuka. CtapaiTech He
noyapanarb LTOK (4) cbéMHukoM. N3sneknTe cmasouHoe
KOMbLO canbHuKa (14), BCTaBMB ABa KPIOUKa B ABa
OTBEPCTUSRA, U NOTAHUTE €ro BBEPX U3 KOPMyca calbHuKa.
Ecnu ussnekatb Habusky canbHuka He TpebyeTcs, oueHb
OCTOPOXHO OMUCTUTE LITOK (4) Tak, 4Tobbl CKoNUBLUMECSH
BeLlecTBa He noBpeannv HabuBkKy canbHUKa npu
U3BNEYeHUM LITOKa Yepes YNNoTHUTENbHbIE konbua. Ha
LUTOKE HE [OMKHO ObITh HUKaKMX uapanuH. Mcnonesyiite
MEIIKO3EPHUCTOE HaXKAAYHOE NOMOTHO, YTOBOE! CUNCTUTD
niobble BelecTsa, He y4anaWMECS pacTROPUTENAMY, U
oTnonuposate Nbeie yapanuHbl. YaanuTe ¢ kpaHa
HaXKUMHBIE Falku canbHuka (16) v raiikm BTYSKM canbHuka
(18) w ero npoknaaky (19) B HKHeN YacTu oTBepcTUS.

Yaanute kpenexHble railku kopnyca (16). Mpu
ocnabneHunn raek Kpblwka (80) MOXET NOgHATLCA C
CONPAXEHHOI NOBEPXHOCTU Ha KOPNYCE UMK OHa MOXET
ocTaTbcs npununwe Kk kopnycy. OHa nonbiTaeTes
NOJHATLCH U3-3a NPESBaAPUTENBHOMO CXKaTUS
meTannuyeckoro cunbtona BHyTpu. Ecnn oHa ocTaércs
npuUnuALLer K Koprycy, nornepemMeHHo NocTykanTe eé no
CTOPOHaM KUSAHKOMN, YTobbi oTcoeanHuTh e€. MoxeT
noTpeboBaTbCs akKypaTHO MOGHATE €€ NMpU NOMOLLM
pblyara, ecnu sarsepaesLlUMin MaTepwan NPpoYHo
yaepxusaeT e&. I'locne CHATUA KPbILLKA, MOXET ObiTb
NnonesHo U3MepuUTb pazbeanHEHNe Kopryca, Hanuune
KOTOPOro cBUAETENbCTBYET O TOM, YTO METaNNIUYECKUiA
cunbdhOH HaXOAUTCA B HANPSXKEHHOM COCTOSIHUK
(oxuaaembIi 3a30p MEXAY KPbILLKOA U KOPyCOM CM. B
pykoBOACTBE NO MOBTOPHOI CBOPKE).

HanonosuHy oTkpoiTe Wap, Tak YTobbl B KpaH MOXHO
6bino croBOAHO NOMECTUTL PYKY, YTODEI KpEnKo
yaepxueaTb ceano (9) BEpTUKanbHO psAoM C KPbILIKONM,
yTOBbI HE AOMYCTUTL E€ro BhiNageHUs U3 KPbILLKU Npu ero
noabéme n3 koprnyca, 1 BOSMOXHOro obpasoBaHus
BMSATWH Ha LWape, eCcrn OHo ynageT Ha wap. MNogHumute
KpbILKY € kopryca. Ceano no4YT HaBepHsIKa oKkaxeTcs
MpUnUNWIKM B CBOEM Nasy Us-3a 3aTBepAeBLUNX
TEXHONOrMYECKNX XXNAKOCTEN, HO B Ka4ecTBE Mepbl
NpPefoCTOPOXXHOCTU NOCNE YAANEHUSA KPLILLIKW ero criegyet
AepXaTb BepTUKanbHo.

MponycTuTe cTpon Yepes wap (4) v nogHUMUTE Lap ¢
cefina, Ha KOTOPOM OH PacrorioXeH, O4EHb OCTOPOXHO
Hanpaensis ero HaBepx Noka LUTOK He BbINaeT w3
OTBEPCTUS BTYNKWU canbHWKa. byabTe oueHb OCTOPOXHbI,
yT06bI LWIap He yAapunca o Kopnyc Bo BPEMS 3TON
onepauuu, YToObl nsbexaTb NoOBpeXAEeHUs LWapa.
OnycTuTe Wap Ha Y1CTylo, NOAroTOBNEHHO
noeepxHocTb. 3acukcupynTte ero, ytTobbl U3bexarb ero
nepekaTbiBaHus.

MopHumuTe cegno (9) unu cegno v runbay (50) ns
kopriyca. Ha Bknapbille NpeayCMOTPEHbI KaHaBKK, YTobbl
npu HeobxoAMMOCTU CBOGOAHO NOSHSATL BKNAAbILL NPU
MOMOLLM pbiyara

MogHumuTe cunedoH (89).
Tenepb kpaH pasobpaH.
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VI 3ANOPHbIE KPAHbI

6.3.3 OuucTtka 1 npeaBapuTenbHas c6opka
3anopHbIX KpaHoOB

NPUMWUTE BO BHUMAHUE CNEAYIOLLNE
NPEAYNPEXAEHUA:

1. OunanTe Bce geTany nogxoasimmm u
BE3OMACHbLIMW pacTteoputensmu.

OuncTky cunbcoHa Heobxoaumo NPOBOAUTL
OCTOPOXHO, YTOObI HE ROBPEAUTb ero Topubl. 3T
wrncboBaHHble noeepxHocTu. ObsizaTensHo
NOMECTUTE UX Ha AepeBo, Nubo Ha kapToH. Ecnn
npoussoAnTcsa cockabnusaHue 3aTEepAEBLUNX
eellects, ero HESIb3A nposogute Ha Topuax.
MoBEPXHOCTM BHYTPU KOPRyCa MOXHO
BbickabnueaTtb ¢ Lenbto ux ounctkn KPOME
NMOBEPXHOCTW, Ha koTopol pacnonoxeH
cunbcoH. OTo Takke LWnudoBaHHas NOBEPXHOCTb
1 €€ Henb3a NOBpeXAaTh.

lap MoXHO BbICKabnNUBaTh MATKUM
MeTannu4eckuM cKpebKom, Hanpumep, U3 naTyHu
unun meagun. HE MCNONb3YUTE ctanbHol ckpebok.
Ins 04MCTKN 3TUX NOBEPXHOCTER MOXKHO
NCNosb30BaTb MENKO3EPHUCTOE HaxaauHoe
NonoTHO.

Cépgna MOXHO BbICKabnueaTtb MArKUM
meTannuieckum ckpebkom, KPOME nosepxHocTu
3afjHel 4acTi, ¢ KOTOPOW COMpUKacaeTcs CUITbMOH.
370 Takke WnudoBaHHas nosepxHocTb. Ecnu
npoussoauTcs Beickabnmeanme cchepuyeckoi
NOBEPXHOCTU AN e& OUMCTKU, 0BA3aTENBHO
ucnonb3ynTe Wupoknit ckpebok, a He ckpebok ¢
3a0CTPEHHbIM KOHLOM. oBepxHOCTM Kopnyca U
KPbILLUKYA MOXHO BbICKabnvBaThb ANA OUUCTKM, HO
ByabTe OCTOPOXKHBI C Naszamu MychTsl U MNOCKUMM
NOBEPXHOCTSIMM, C KOTOPLIMU CONPUKACAIOTCS
CnupanbHO CBUTbIE Npoknagky, YTobbl He co3gaTh
nyT Ans yTeYKW.

2. MoxHO npoun3BOANTL OYEHb nerkoe WwinudoBaHne
TOpLOB CunboHa, €CIU OHW CNErka nouapanasbi.
MogobHbivM 0Bpa3oM MOXKHO OUNLLIATE NOBEPXHOCTH,
C KOTOpbIMU CONpyKacaloTcsi TOpLbl CUNbgoHa.
Cuna koHTaKTa Mexay AByMS AETansaMU He AoJTKHA
npesblaTh BEC cunbdoHa. He cgaBnueaiite nx
BMECTe CUJIbHEe, Tak KaK 9TO MOXET Bbl3BaTb
UcTpaHue ¥ LapanaHwe NoBEPXHOCTH.
WUcnonbsy#iTe abpasnsHyo NPUTUPOYHYIO NacTy ¢
3epHucTocTbio 600 unu mensye.

3. Wap u céana pormkHbl WAMgoBaTsECs NacTon ¢
3epHucTocTbio 600, ecnu Ha NOBEPXHOCTSAX
UMEIOTCA LapanuHbl, KOTOPLIE MOTYT Bbi3BaTb
yTeuku. Ha wtoke wapa B o6nacty Habueku
canbHKKa He AoMKHO BbITb LapanuH. Mpu
HeoBX04UMOCTHM UCNONb3YITE 4NA OUUCTKU
MENKO3EPHUCTOE HEXKAAYHOE NOFOTHO.
OTnonupyiiTe NOBEPXHOCTL MOCHE MCNONb3OBAHUS
HEXKOAYHOrO NONOTHA, YToOHI Nocne obpaboTku
HadKAaYHbIM TONTOTHOM Ha LWepOX0BaTOCTAX
MOBEPXHOCTY HEe coBupancs rpaduT ¢ Habueku
canbHuKa. Y nonnupoBaHHON NOBEPXHOCTU He OyaeT
TakoW TeHAeHUuMn.

Ecnu cégna unu wapsl 6yayT UCnonk3oBaTthes,
OHU JOIMKHbI 6bITh OTINMGOBAHBLI Y FOTOBbI K
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UCronb3oBaHuIo. Ecrnu Hy>KHO YCTaHOBUTb TOFBKO
HOBbIE céana wunu wap, NnpuTpuTe céana u wap
APYr K Apyry, Tak, 4tobhbl, no kpanHen mepe, 50%
nnowaam chepnueckon NOBEPXHOCTU c&aen
conpukKacanocb, YTO BUGHO NO MaTOBO CEPOMY
LiBETY nocne NpuTUpKY, a nuueBas NoBepXHOCTb
lapa B MecTe yCTaHOBKWN ceana conpukacanach c
CeAnoM Mo BCEN OKPYXKHOCTH Liapa Ha 360
rpagycos. Mpy npUTNpKE NPUNOXKMTE JOCTaTOYHOE
AaBneHve mexay cénnamu u WapoM, XenaTenbHo
He meHee 100 dpyHTOB cunet. [ocne aToro,
OYUCTUTE NaCTy CO BCEX NPUTEPTLIX NOBEPXHOCTEN.

4. MposepbTe, YTO LINOHKN CBOGOAHO CKOMbL3AT B
LLIMOHOYHbBIX THE3AAX, HO UX CKONb3sLLas nocagka
He BygeT umeTb cBoGogHOro xoaa.

5. Hanbinute o4deHb TOHKUIA CNON CMasKku ¢
ancyns@uaom monubaeHa Ha NOBEPXHOCTY Lwapa
TOopUbl cunbchoHa U MOBEPXHOCTY, C KOTOPLIMM
OyayT conpukacaTbCs NOBEPXHOCTU CuMbtoHa.

HaHnecuTte HeBonbLUOE KONMUYECTBO
BbICOKOTEMMNEpaTypPHO cMaskn Ans pesbbol ¢
npoTuBo3aaupHoON npucaaxon mapku «Never-Seize»
Ha pe3bby kpenexXHbIX AeTanen.

6.4 CEOPKA 3AMNOPHbIX KPAHOB

1. YcTtaHosuTe xopnyc (1) Ha HU3KkuiA c6opoYHbI CTOon,
Hanpasus ¢hnaHel, Tpybbl BHU3. YcTaHOBUTE
cunbdoH (89). Kak MOXHO ToYHEe OTLEHTpUpYHTE
cunboH. 3agBuHbTe rnnbay (50) B cunbdoH.
Ycranosute ceano (9) Ha cunbdoH. Hanecute
TOHKUM Croem cmasky ¢ gucynbchungom monnbaeHa
Ha BEPXHIO YacTb Wapa (4) B MecTe nocaaku
YNOPHOro konbLa. YCTaHoBUTE yNopHOe konbLo (6)
Ha LUTOK, CTOPOHOW € hackoi K Lapy v onycTute
Wwap B kopnyc. Ity onepauymio Heobxoanumo
NpOAENbIBaTb OCTOPOXKHO, ABUras Luap MegnekHo,
yTobbl 3bexaTh yaapoB Wapa o Kopnyc npu ero
Aswxerun. LLiTok ycTaHaenueaetcs B OTBeEpCTUE
BTYJIKM CanbHUKa, OMPOKWMHYB LLAP TakK, YToGbl LUTOK
Oblirt HanpasneH BHWUS nod yrrom 45 rpapycoe. Lap
cnegyeT onyckaTb NPy NOMOLLM PY4YHOrO
NogbEMHMKa, YToBbl 0becneynTs ero NNaBHyto,
MeganeHHyto paboty 6e3 pbiBKOB, XapaKTepHbIX Ans
3MEeKTpUYECKMX NOABLEMHUKOB Nog Harpy3Kon.
YcTaHoBuWTE LWap B NOMYyOTKPLITOE COCTOSIHKE.
YcraHoeuTe npoknagky kopnyca (19) B eé nas.
YcTaHoBUTE NPOKISAKY CeAMNa CO CTOPOHbI KpbILLKA
(19) B nas cegna, 1 cBepxy Ha Heé HenoABMXKHOE
ceano (21). NepeeepHuTe KpbilwKy (80), ogHon
PYKOW KPENKo yAep)KuBas CEANo Ha ero npoknagke.
Koraa kpblillka nonHOCTLIO NepeBEpHyTa,
MPOCYHbLTE PYKYy CKBO3b NPOXOAHOMW KaHan, YToGbl
yhepxaTe Ceano Ha ero npoknagke. MomecTture
pyKy, yAepXuBaioLLyo ceano, Tyaa, rae
pacnonoXeHo oTBEPCTUE LWapa Tak, YTobkl eé He
3a)Xano Mexgy Cefsiom U Lapom Npu onycKaHuu
KPbILLKMA Ha KOpRyC, COBMECTUB OTBEPCTUS
kpenexHomn ckobbl. [MpoBepbTe pasmep
3aLUenneHns], BbI3BAHHOrO ANMHON CUNbMOHA,
KOTopblil BygeT passoauTb YacTu kopnyca Ha
paccTosiHue paBHoe pasMepy NpeaBapuTenbHOro
cKaTusi cunbdoHa.




3AMOPHBLIE KPAHbI VI

3To paccTosAHue JOMKHO COCTaBnATb

NpMBAN3NTENBHO:

PA3MEP KPAHA (aoiim) | 3a3op (grom)

6 (152,4 mm) .06 (1,524 mm)
8 (203,2 mm) .08 (2,032 mm)
10 (254 mm) .08 (2,032 mm)
12 (304,8 mm) .09 (2,286 mm)
14 (355,6 Mm) .10 (2,54 mm)
16 (406,4 mm) 10 (2,54 mm)
18 (457,2 mm) .10 (2,54 mm)
20 (508 mm) 10 (2,54 mm)
24 (609,6 Mm) 12 (2,54 mm)

WamepbTe 3a30p npy NOMOLLM TONWWHOMEPOB B TpeX

nonoXxeHnsax.

2,

e

o

6.

YcTaHoBuTe BTYNKY carnbHUKa (12) odeHb
cBob60ogHo, 4To6LI NPUGNU3NTENLHO
OTLIEHTPWMPOBATL LUTOK B OTBEPCTUM BTYIKN.
YcTaHoBuTe raitku kopnyca (16). lNocteneHHo
paBHOMEPHO 3aTAHUTE UX NPUBNN3UTENBHO Ha .04"
(1,016 mm) 3a war. Cnegute, 4ToObI LUTOK LWapa
npw 3aTsXkke ocTaBarncs npubnusuTensHo
OTLEHTpUpOBaHHbLIM. Cnerka nocTyunte no TopLy
LUTOKa KUSIHKOW C KOMNO3UTHOW ronoBKOiA, HTOGb!
oTUeHTpupoBaThk ero. NpogomxkaiiTe 3ataArMBaTh
raku, noka npoknagka koprnyca He byaet
MOTHOCTBIO CXKaTa, U KOPMYC U KPbILLKA He
COeAUHATCH NMOTHO.

MoBepHuTe KOPNYC, YASPXMBASA LUTOK BEPTUKANLHO,
Tak 4YToObl Npoknagka BTYJIKU Ha4eXHo BcTana B
csoil HebonbLoii Nas. [ins aToro yaanuTe BTYIKY,
ycTaHoBUTE Npoknagky (19) B oteBepcTue U
y6eauTech, 4TO OHa MPaBUNbHO OTLEHTPUPOBaHa B
CBOEM nasy u He nonaaaeT Ha Kpaw OTBEpPCTUSA.
OnycTuTe BTYJIKY Ha LUTOK M YCTaHOBUTE ranku
BTYNKK (16), 3aTAHUTE X C HEBOMNbBLUMM LLArOM,
4YT0Bbl NONHOCTBIO CXaTb NPOKMAAKY.

Y6eputech, Y4TO LINWHAENb HAXORUTCA B LIEHTpe
OTBEPCTUA HATAXKHOWN BTYNKW callbHUKa, crerka
NOCTYKUBAs ero Mo CTOpoHaM, YToObl yCTaHOBUTb
Ha MecTo. YCTaHOBUTE ABE LUMUIIBKUA HAXUMHON
BTYNKW canbHuka (15) ¢ railkamm ¢ aByX CTOPOH,
4yTOBbI TYro 3aTAHYTb UX B HWXKHEl 1YacTu
pe3bBoBbIX OTBEPCTUNR. YCTaHOBUTE
YRNIOTHUTENbHBIE KOMNbLA N CMa304YHOE KOMNbLO
cornacHo pasgeny V. YcTaHoBUTE HaBUBOUHBIN
BOPOTHMK (11) N HEXMMHbIE raikn canbHuka (16) u
3aTsHMTE BTYJIKY carbHuKa.

YcTaHoBuTe Kpenéxryto ckoby (78), MOHTaXKHbIe
raiku ckobbl (16) u coeguHuTenbHyto mycdTy (87).
YcTaHoBWUTE NPUBOA COMMACHO UHCTPYKUMK B
MpunoxeHun.

Mocne 3Toro NpUCTynaiiTe K UCMbITAHUSM KpaHa.

19

6.4.1 TMopsapok rugpoucnbITaHnA

(Anst Bcex 3anopHbIX KpaHOB)

WcnbiTaHne Byget npoBoAuTLCSA HA NOMHOCTLIO
cobpaHHOM KpaHe.

1.

MNoacoepuHuTe GonTamu ABa UCNbITATENBHbIX
hnaHua K coeiMHEeHWsIM Kopilyca ¢ Npoknagkamu
(y6epuTech, YTO COEANHEHUS YUCTLI) UMK
YCTaHOBUTE KpaH Ha UCNbITaTENbHbINA CTeHa. Ha
TECTOBOM CTEHAE KPENNEHWE KpaHa He JOMKHO
yAaepxuBaTh TOpLUbl KpaHa, 4Tobbl obecnevunTsb
[ONHOEe MChbITaHWE Koprnyca.

OTkpoiiTe kpaH HanonoeuHy, 4Tobkl 0OecneunTs
repMeTM3NpYIOLLWA HaadyB No BCEW BHYTPEHHe
4acTu KpaHa.

OTKpoOWTe HanonoBuHY BCE NPOZYBOUHbIE KranaHbl
yCTaHOBMNEHHbIE Ha KpaHe, cBoOOAHO 3akpennTe
naHubl unu pesbboBble coeaMHUTENbBHbBIE MYdThI
Tpy6 ¢ npodyBOYHLIMK NaTpyGKkammn Takum
obpaszom, yrobbl U3 HUX nponcxoguna
DOCTaTOMHAas yTedka 4rs oTBoda BO34yXa.

HanonHute KpaH BOLON, YAOCTOBEPUBLUMCE, YTO U3
kopnyca yganeH Becb Bos3gyX. Mpu
HeobXoaUMOCTU HakMoHWUTE Kopnyc u ocnabbTe
cdnaHupl kopnyca, uTobbl 06ecneYnTh BLIXO4
BO3gyXa U3 KpaHa.

3ataHuTe pe3bboByIo CoeaNHUTENBHYIO MydTY
Ans Tpyb Ha BHeLLHeM TopLe KaXgoro
NPOAYBOYHOrO KnanaHa umnm saTAHUTE COeANHEHUS
¢nakLues ¢ hnadLaMim npoayBoOYHBIX NaTpybkos,
€CNnu TaKoBbie NMEIOTCS.

MogaliTe ruapocTaTuyeckoe UcnbITaTernibHoe
JasneHue cornacHo craHgapty ASME B16.34.

MNopaepxupainTe 3To AaBNEHNE KAk MUHMMYM
TPU MUHYTBI. YTe4Ka 13 kopnyca He JonyckaeTcs.
JonycTuma yTeuka U3 BTynKu CanbHMUKa, HO OHa
OOIKHA NPEKPaTUThCs, €cnu aaeneHne Huxe 2/3
UCNLITATENBHOrO AABNEHUS NPUBEAEHHOTO BhILUE,
KOTOpOoe ABNAETCS MaKCUMarbHbIM AONYCTUMbIM
pabounm gaBneruem.

Mocne aToro npuctynaiTe K NPOBEAEHWIO
UCMbITaHUA cena Kaxk OnmcaHo HMXKe.



VI SANMOPHbIE KPAHbI

6.4.2 UcnbiTaHue Tpybonpoeoaa c
yCTaHOBJIEHHbIMU 3aMOPHbLIMHU
KpaHaMum

MoxanyicTa, CBSXXUTECH C 3aBO4OM Nepesd
ucnblTaHweM KpaHa B TpybonpoBsoge.

6.4.3 Mopsapgok UcnbiTaHUA ceana Ha
repMeTUYHOCTb

UcnbiTaHne ByaeT NpoBOgMTLCS MOCHe YCNeLHoro
rMApOUCNbITAHNA.

1. VcneiTadune Bogoi. Jlnbo nogcoeanHuTe asa
uenbITatenbHbIX dhnaHua ¢ npoknagkamm K
xopnycy, Nubo ycTaHOBUTE KpaH Ha
UCNbITATENBHBIA CTEHA,

2. 31U kpaHbl paboTaloT U 3aKPLIBAIOTCA NPU HU3KMX
gaBnenusx. MoaTomy, ucnblTatensHble 4aBNeHus
UMERT HU3KKMe 3HavYeHns ana obecneveHns
repMeTUMHOCTK B pabounx yCrioBusix, @ He BbICOKUE
JaBneHuns, nepedncrerHbie B cTaHgapTax ASME
B16.34 n API 598, npu KOTOpbIX TECT Nerye nNpPoiTu.

CTaHJJ,apTHbIe ucnbiTatenbHbl€ gaBlEeHNA
NMEeT cnegyLuine 3Ha4YeHns:

MpoBoauTe UCMbLITAHWS KpaHa Ha
repMeTMYHOCTL NPUW AaBNEHUN Ha HENOABWXHOE
cepno pasHom 30 psi (206842,71 lMa), 60 psi
(413685,42 Ma) n 120 psi (827370,84 MNMa). (O1u
OaBMNeHusi COCTaBNAT NOMOBUMHHOE, HOpMaIibHOE U
OByKpaTHoe paboyee faBneHne, COOTBETCTBEHHO).

MakcumanbHyo A0MYyCTUMYIO YTEUKY BO BCEX
UCTbITAHNSIX HEOBGXOANMO CPaBHUBATL C BEMMHUHON
onpeaen&HHoN B 4aHHOM 3aKase.

3. Ypanute cnaHubl M NOATrOTOBLTE KpaH K yCTaHOBKE.
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NEPEKNIOYAIOLLME KPAHbI Vii

7.1 CBOPOYHbIA YEPTEX NEPEKMIOYAIOLWEO KPAHA

MPUMEYAHUE: N3-3a cneunansHoOl KOHCTPYKLMW 3TUX KPaHOB, AN OnNpeeneHns AencTBUTEMBHON
KOHCTPYKLMW K2>k0ro KpaHa crefyeT UCNonb3oBaTh NPOEKTHLIE YEPTEXM, BbINyLUEHHbIe ANs KaXaoro mecta paboTsl.

Noas. Konu-  Onucanue
YecTBO* . .
01- 1 Kopnyc CM. fleTanbHbIi yepTéx 1 @
04- 1 LLiTok wapa
06- 1 YnopHoe konbLo @
09- 3 Ceanno T] !
11- 1 HabvBoYHLIM BOPOTHUK ﬁ‘j am o
13A- 2 YANOTHUTENbHOE KOMbLO | Co--f---2 g @
(3aMblkaioLee) ' \ '
13B- 5 YAAOTHUTENLHOE KONbLIO _ L — IHTMI |
(NMpoMexyTo4Hoe) e :
14~ 1 CMa3o4Hoe KonbLo canbHyKa I m : |m @
15A- * LWnunbka — . — =
15B- 2 LWnunbka l
15C- 4 tLnuneka ~
16A- * [atika _1 |—J =Tt L"J_ 55
16B- 2 Taiika S H <
16C- 4 [aika ! 1 B I _
17- * BUHT c ronoskow o L £
LeCTUrpaHHbI TOPLIEBOA KIToY 138 Y134 i L U 1
19A- 11 Mpoknagka
19B- 3 INpoknaaka
21- 3 Brynka i EFL] rFFL‘ ISEAI6C
26A- 1 Lnoxka | | @@
26B- 1 LlinoHka T I EE
32A- . 1 OnexTponpueog, l F
32B- 1 PacnpegenutensHas kopobka 1 . ’ [ f
32C- 5 lepmeTtuaunpytoLmit naTpy6bok - = Y I
32D- Habop ubkuit kabenenposos @ i — 19A
37A- 1 3kennyaTaumoHHas — 4; ———
MOHTaXHasa nnuTa @ e
37B- 2 CronopHas 6abka - T 12 9
50- 3 lvnb3a 02 ) =
53- 1 YcTraHoBoYHasA waiiba
55- 2 Brynka 06
56- 8 3KcnnyaTaunoHHLIN
MOHTaXHbI 6onT _ _ _ _ 1
59A- 1 MaTtpy6ok npogyeku
MONIOCTY Kopryca .
59B- 1 MaTtpy6ok npogysku
CMa3o4HOro Konbua canbHuUKa @
59C- 3 MaTtpy6ok Npoayseku BHELLHero o ‘
AnameTpa cunbdoHa 4
59D- 3 MaTpy6ok npogyexu
BHYTPEHHEro AnameTpa cunbdoHa
66- 1 3asopckan Tabnuuka
68A- 1 dnaHel npoAyBOYHOrO naTpybka A A \_@
68B- 1 dnaxeL| npoayso4Horo natTpybka {01
68C- 3. dnaHel NpoyBoUHOro naTpybka
68D- 3 ®naHeL npoayBOYHOIO NaTpydka 590 68D
77- 4 BeckoHTaKTHbIR NepeknioyaTens ]
78- 1 KpenéxHas ckoba 59C [68C
80- 1 Kpblwka kopnyca
89- 3 CunbgoH
97- 1 CoepuHutenbHas mydTa
139- 16 KocbiHka npoayBoyHoOro natpy6bka

*KonuyecTso 3aBUCUT OT pazMepa KpaHa.

PucyHok 7.1A lNepekmoyaowull KpaH
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VII NEPEKMIOYAIOLWMNE KPAHbI

JETANBHBIA YEPTEX 1

BeckoHmakmHble nepeKsroYamenu, ud ceepxy

328

Ynpagnsiouiee ycTpoiCTBO

M

JeBbIt LUNUHBP

VA

MpomexyTouHbIi

MNpaebIi LUAUR,

Pasmbikatenb
nepeknovaTens

TMPUMEYAHMUE: Bce coeduHeHus 8
Kabenenposofax sepMemu3uposaHsl

U NOOKITIOYEHb! K Npusody

&

Bainac

77

0.02 - 0.03"

(0.05 - 0.07mm)
Heobxogumsii
3a3op Ans Bcex
nepeknioyartenei

Bug ceepxy

Konu-
yecTs0*
1

T o
0
[ )]
[«
=]

BWWa S WWa

Onucanue

PacnpeaenurensHas kopobka
IepmeTnsupyiowmii naTpybok
'mbxuii kabenenposop

MaTpy6ok npogyBKM NONOCTM Kopnyca

MaTpybok npoayBKM CMa304HOFO KOMbLA CanbHUKA
MaTpybok nNpofyBKW BHELUHEro AnameTpa cunbghoHa
MaTpybok npoayBkv BHYTPEHHErO AuaMeTpa cunbgoHa

®naxey NpoayBoYHOro naTpybka
®nanxeL NpoayBoUHOro narpybka
dnaHeL NpoaysoYHOro naTpyoka
dnaHeL npoaysoYHOro natpyoka
BeckoHTakTHbIA NepeknioyaTens

*Konn4ecTso 3aBUCUT OT pasmepa kpaHa.

| o]

PucyHok 7.1B lNepexmodyarowull kpaH
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VII NEPEKINMIOYALWNE KPAHbI

7.3 PA3BOPKA MNMEPEKITIOYAIKOLINX
KPAHOB

7.3.1 OOwue cBepgeHus

Mepen Hayanom pa3bopku BeINOMHATE YKasaHUs
cornacHo npegpynpexaeHuio 8 Paspene Ill. Ecniv kpaH
OCHalleH pedyKTOpHbIM NPUBOAOM WK NPUBOAOM OT
anekTpoasuraTens, pasbopka npuBoga onucaHa B
MpunoxeHuun. B npouecce obsiuHoN pazbopku,
MpocTaBnsANTe Ha AeTanAX NOArOHOYHbIE METKM, TaK
uTOOLI NpU COOPKE COXPaHUTL TY XXe OpUeHTaLMIo
aetanei npu cbopke. MNpoussogute paboTbli HA YUCTOM
yyacTtke ¢ mecTom ans cbopa v sawuThl geTanen kpaHa
npu nx gemoHTaxe. NpurotoBbTeCh 0TMEYaTb COCTOSIHME
BCEX AeTane npw ux pasbopke, npoBepss MX Ha
npeaMeT M3Hoca, yTedek, 3auennenuin n T.4.

7.3.2 UHcTpykuua no paséopke —
nepeknoYaroLme KnanaHbl

YcTaHoBUTE KpaH Ha ero HWXHIOK YacTb — BXOAHON
naTtpybok.

[eMOHTUpYUTE NPUBOA, yAanuB 8 KpEenéxHbiX BUHTOB
(17). CHUMUTE NPUBOL C COEAUHUTENBHOTO LUTOKA.

Yaanute 4 cTanbHbie HepXKaBeloLme MOHTaXHbIe
raviku (16) kpenéxHon ckobbl, U KpenexHyt ckoby (78)
BMECTE CO BCEM 32KUMHBIM Y3IIOM.

HdeMoHTUpYITE coeanHNUTENbLHYI0 MydTY (97).

MNomeTbTe pacnonoxeHue 3-x BTynokK (21) Ha kopnyce
(1). BTynku Ha camom gerne B3aumo3ameHseMbt, HO

NyJlWe yCcTasaenmeatbh NX B NepBoHavYarbHOe NOsIOXKeHne.

Yaanute HaXXMMHbIE raiku canbHuka (16) un
HabusouHbI BopoTHUK (11). Ecnin pomxHa
MCcnonbL30BaThCA HOBasA Habueka canbHuKa (13), cHuMKTe
HabuWBKy canbHMKa € AOMOLLBIC ChEMHUKA. CTapanTech
He nouapanaTtb LUTOK CbEMHUKOM. M3BnekuTe cMasouHoe
KOMbLIO cafnbHuKa (14), BCTaBUB JBa Kplodka B ABa
OTBEPCTUA, U NOTAHWUTE €ro BBEPX U3 KOpMyca canbHuKa.
Ecnu nssnexatb HabuBkKy canbHuka He TpebyeTcs, OUeHb
OCTOPOXHO OHUCTUTE LLUITOK Tak, YToBbl CKOMMBLUMECS
Bel{eCTBa He noBpeaunu Habueky carnbHUKa Npu
M3BNEYEHNN LUTOKA Yepes YNIoTHUTESsbHbIe Konbla. Ha
LUTOKE He JOMmKHO BbiTh HUKaKUX LaparnuH. cnonb3ayite
MENKO3epHUCTOE Haxaa4yHoe NONOTHO, YTOBbI CHUCTUTE
nobbie BeLeCTBa, He yaanaowmecs pacTsopuTensamm, u
oTnonMpoBaTe Nbsie HapanuHel.

CHumuTe KpbIWKy kopnyca (80) ucnonesys 6ontel ¢
YLLKOM, BCTaBNEHHbIE B OTBEPCTUA KPENEXKHOW CKOBbI.

YaepxuBaiite Wwap Ha Becy (4) npu nomMoLu
cneumanbHO NpegycMOTPEeHHbIX cpeacTe. [ns nogbéma
wapa, B pe3bboBoe oTBEPCTUE, PACTONOXEHHoe O
LEHTPY Ha KOHLE LUTOKA, MOXHO BBUHTUTL BONT C yLLIKOM.

YpanuTe cTonopHble BUHTHI (17) ¢ 04HOW 13 BTYIOK.
MEANEHHO BbiaBuHbTE BTYNKY NpuMepHo Ha 2" (50,8
MM).

Mpy M3bATUM BTYNKU NPUroTOBbTECH YAEPXaTb Ceano
pyKamu, NpoCyHyB pPyKy uyepes BTynKy, 4Tobbl ceano He
ynano npw oTaeneHuun ot wapa. Ecnu BTynka sacTpsina
Ha MecCTe M3-3a NPUCOXLUMX BELLECTB, €€ MOXHO BbITAHYTb
NPy NOMOLM 4 ANVHHBIX OTKUMHbBIX BUHTOB
YCTaHOBMNEHHBIX B ClieluanbHblie pe3sboBbie 0TBEPCTUS
Ha dnaHue BTYNk1M. PaBHOMEpHO BbITArMBaiTe BTYIIKY,
nosopaymeas 3T BUHTLI Ha oguHakosbli yron. Koraa
BTYIKa BblABUHYTa NpubnusutenbHo Ha 2" (50,8 mm)
Hasag, 4ToObl yAepaTb BTYIKY Ha BECY MOXHO
NOMECTUTb CTPOMN BOKPYr BEPXHEro OTXKUMHoro 6onta B 2"
(50,8 Mm) 3a30p. BTOT BONT Takke ABNAETCA TOUKON
paBHOBECHUSI, U MOSTOMY 3a Hero yaoBHO yaepxuBaTh
BTYIKY Ha Becy.

MoeTopuTe 3Ty npoueaypy ¢ APYrMMun BTYNKamMMm.

Mpu Heo6XO0AUMOCTU OUNCTKU BHYTPU NPOAYBOYHBIX
kamep, runb3abl (50) BTYNoK MOXHO AEMOHTUPOBRATD,
BbIABUHYB MX U3 CBOUX NONOXEHWA. Ecnu oHu sacTpsnu,
NX MOXKHO BbIBUTL, NTOMECTUB KOHeL 3ybuna B cneynanbHo
NpeaycMOTPEHHbIA Nas Ha BHELLHEM Kpae BKNafblLLei.
MogHumuTe céana (9) n BoiHbTe Wapbl (89). BYABTE
OCTOPOXHbI, UTOBbI HE YOAAPUTL TOPEL]
CUNb®OHA OBO UTO-HUBYOb TBEPJOE, uto MoxeT
NOBPEeAUTL 3TW NOBEPXHOCTN. 3TO WndoBaHHbIE
MOBEPXHOCTM.

Tenepb kpaH pa3obpaH.
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NEPEKITIOYAIOLWME KPAHBI VII

7.3.3 OuucTtka u npegBapuTesibHas c6opka

nepeknoyarwlmx KpaHoOB

NPMMNTE BO BHUMAHUE CNEAYIOWUE
NPEAYNPEXAEHUA:

1.

OuunwyanTe Bce [eTany NOAXoAALLMMA U
BE3OINACHbIMU pacTteoputensmu.

OuncTky cunbcdoHa HeobXxoaMmo NpoBOAUTE
OCTOPOXHO, YTOOEI HE NOBPEAUTL €ro TopLbl. 1O
WnucoBaHHbIE NOBEPXHOCTW.

Cépna MOXHO BbiCKabnueaTtb MArKMM
MeTannmyeckum ckpedkom, KPOME nosepxHocTu
3afHelN YacTu, € KOTOPON CONpUKAcaeTes CUMbGOH.
OT0 Takke wnudosaHHan nosepxHocTb. Ecnu
npousBoauTcs BbickabnueaHwe cdepnyeckoi
MOBEPXHOCTM ANA €& O4UCTKN, 06A3aTENBHO
ucnonb3ymnTe WmMpokmnin ckpebok, a He ckpebok ¢
320CTPEHHBIM KOHLIOM. Bce noBepxHocTu kopnyca u
KPbILLKM MOXHO BbicKabnueaTb ANs OYNCTKK, HO
OyAbTe OCTOPOXKHbBI C Nazammn MydhTbl U NIIOCKUMM
NOBEPXHOCTAMYU, C KOTOPLIMU CONPUKACAIOTCA
cnupanbHO CBUTbIE NPOKNaaku, YTobbl He co3aaTh
nyTv NS yTEHKN.

Mo>xHO Npon3BOAUTE OYEHD Jierkoe WwndoBaHue
TOPLOB cUrbgoHa, ecnu OHW crierka nouapanasbl.
MogobHbIM 0Bpa3zoM MOXKHO ouuLLaTh
NOBEPXHOCTH, C KOTOPhLIMU CONPUKACATCA TOPLIbI
cunbdoHa. Cuna KOHTaKTa Mexay ABYMSt
AeTansimMu He AOMKHa NpeBbiaTh BEC CUNbdoHa.
He cgaenuBaiiTe X BMECTE CUMTbHEE, TakK KaK 3TO
MOXeT BbI3BaTb UCTUPaHWE UNK LapanaHue.
WcnonesyiTe NpUTUPOYHYIO AcTy € 3EPHUCTOCTBIO
600 unu menbye.

lllap n céana crnepyeT wWnudosaTe NacTon ¢
3epHucTocTbio 600, ecnu Ha NOBEPXHOCTAX
UMEIOTCS LiapanuHbl, KOTOPbIE MOFYT BbI3BaTb
yTeuku. Ha wroke wapa B obnactu Habusku
canbHuKa He AOoMKkHO BbiTh LapanwvH. MNpu
HeOoBXOAUMOCTY UCNONB3YATE ANS OUUCTKU
MENKO3EPHUCTOE HAXKAA4YHOE NOMOTHO.
OTnonupyinTe NOBEPXHOCTb NOCE UCMONb3OBaHUS
Ha)ga4yHoro nNosioTHa, YTobbl nocrie 06paboTkm
HaKAaYHBIM MOSIOTHOM Ha LIEPOXOBATOCTAX
NOBEPXHOCTU He cobupancs rpaduT ¢ Habueku
canbHuka. Y nonnposaHHoN noBepxHocTh He BygeT
TaKol TEHAEHLUMM.

Hoeble céana v Wwapb! JoSKHb! ObITb
oTwnmcpoBaHbl M FOTOBBI K UCMOMbL30BaHuo. Ecnu
HY>XKHO YCTaHOBWTb TONbLKO HOBbIE céana uin wap,
npuTpuTe céana v wap Apyr K Apyry, Tak, utobbl,
no KpainHei mepe, 50% nnowaan cpepuyeckon
NOBEPXHOCTU CEQEN conpukacanoch, YTo BUAHO NO
MaTOBO CepOMYy LIBETY Nocne NpuTUpKK, a nuuesas
NOBEPXHOCTL Lapa B MeCTax yCTaHOBKM ceana
conpukacanack ¢ Ceaniom no BCEM OKPYKHOCTU
wapa Ha 360 rpagycos. [pu npuTupke NpUNOXuTe
JOCTaTo4yHoe faBrexne Mexay C&anamm n LWapom,
xenaTtenbHo He MeHee 100 pyHTOB CUMbI.
MpuTtprTe MMeloLLyto dhacky CTOPOHY YNOPHOro
KonbLa (6) kK BepxXHeMN YacTu wapa, Tak ytobbl nx
NOBEPXHOCTW CONPUKACaANUCh KaK MUHUMYM Ha
50%. MpuTpuTe NOAWMNNHUKK K Landam, Tak YTobbl
OHU NNOTHO conpukacanucb, 6e3 BbICTYNOB UNK
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BNAAWH Ha COnPsiKeHHbIX noBepxHocTsaX. O4YeHb
OCTOPOXHO MPUTPUTE TOPLIbI HOBOMO CUMLMOHA, K
NOBEPXHOCTSAM KOPyca U KPbILLUKW Ha KOTOPLIe OHY
BynyT 4aBWUTE U K 3a4HUM YacTam céaen.
Vcnonb3syinTe MENKO3EPHUCTYIO MAaCTY, Tak Kak 3Ty
Aetanu byayT npuTMpaTbCA OMeHb BbICTPO U3-3a
CBOMX Y3KUX pasmepos. Mpunaraiite HebonbLioe
AaBreHne, xenatenbHo okono 20 yHTOB CuIbl U
yBegutech, 4TO TOPLbI CONPUKACAIOTCS MO BCeil
nosepxHocTU. MNocne aToro, OMMCTUTE NAcTy Co
BCEX NPUTEPTLIX NOBEPXHOCTEH.

4. I'Ipoaepre, YTO LLNOHKN cBOOOAHO CKOMNL3SAT B

LUNOHOYHBIX THE3AaX, HO UX CKONb3sLLasa nocagka
He BygeT umeTb CBOBOSHOFO X0aa.

5. Hanbinute oueHb TOHKWUiA CNO CMasku ¢

Avcynbcuaom monmbaeHa Ha NOBEPXHOCTY Lapa U
TOpLbI CUNbGOHA W MOBEPXHOCTH, C KOTOPLIMU
ByayT conpukacaTbCsi NOBEPXHOCTM CUMbMOoHa.

HaHecuTe HebonbLUoE KONMYecTBo
BbICOKOTEMMNEPATYPHOIW CMasku Ans pe3wbbl ¢
NpoTMBO3a4NPHON npucaakoin mapkm «Never-
Seize» Ha pe3bby KpenexHbIX geTanei.

7.4 CBOPKA MNEPEK/THOYAIOLWUX

KPAHOB

1. MNocTtaebTe KOpNyC (1) HA €O HUXHIOK YacTb —

BXOGHOW NaTpybokK.

OnycTute cMasaHHbIf Wwap (4) B kopnyc,
nogsecus ero 3a 60NT ¢ yLWIKOM B pe3b6oBOM
OTBEPCTUM LLITOKA.

OnycTuTe ero Ao Hy>KHOW BbICOTbI, 4TO ByaeT
BUAHO NO PacnonoXeHMIO OTBEPCTUA B LLape Mo
LEHTPY OAHOIC U3 BbIXOAHLIX oTBEpCTUiA, +1/16”
(1,5875 mm).

2. MoctaebTe BTYNKY (21) Ha €& pnaHey. YctaHoBuTe

Ha Hé cunbdoH. YcTaHoBUTe runbay (50) BHYTPb
cunbcoHa U NPOTONKHUTE €€ BHM3, NOKa €& KoHel
MOMHOCTbIO He ByAeT B pacTOMEHHOM MO Heé
OTBEPCTUU.

3. YcraHnoeute ceano (9) Ha cunbgoH (89).
4. MNogHUMUTE STOT y3en Ha YPOBEHb

rOPU30OHTaNBHOIO OTBEPCTUS BTYIKH,
O4HOBPEMEHHO YAEepXUBas Ceano Ha ero
cunbcoHe, NPOCYHYB PYKY CO CTOPOHEI ¢hniaHua.
MogHUMUTE 3TOT y3en Npu NOMOLLM CTpona,
3aKPENnEeHHOro Ha LWNKUMbKe, BBUHYEHHON B
oTBEpCTUE ANSi OTKUMHOTO BUHTA B BEPXHEN 4acTy,
TaKNM e 0bpasoM, Kak Bo Bpems pasbopku. Itor
y3en 6y4eT XOpOLUO YPaBHOBELLEH B CBOEM
NONOXEHWUM U ero nerko 6yAeT 3aABUHYTE Ha
MecTo.

MomecTuTe cnupanbHO CBUTYIO NPOKaaKy
BTYMKkM (19) Ha LMNUHAPUYECKYIO YaCTb BTYNKN U
334BUHbTE €& [0 BHYTPEHHEN YacTy NoBEPXHOCTYU
dhnaHua.

5. Moka ceano He GygeT kacaTbCs Wapa, NoBepHuTe

Lap TaK, YToObl OTBEPCTUE HaxXo4MNOCh TaMm e,
rae 6yaeT HaxoauTbCA pyka, YAepXuBatoLas
ceano Ha mecTe, UToObl 3Ta pyKa NOMecTunach v
He Obina 3axara.
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6. 3agBuHLTE BTYNKY, CUNbdOH, BKNAAbILL ¥ CELN0 B

kopnyc Ao ynopa. B atom nonoxeHun,
BHYTPEHHSSI NOBEpXHOCTb hnaHua byget
OTCTOSATbL OT NOBEPXHOCTH Kopnyca
npubnuanTeneHo Ha 0,12 (3,048 mm),
yAepXKUBaeMasl Ha STOM PaCcCTOSIHUM HECXKATbHIM
cunbgoHom. CBOGOAHO yCTaHOBUTE [Ba
CTONOPHbIX BUHTA (17), 4ToBkI yAEpXKaTb BTYNKY
Ha mMecTe.

He satarusaiTe aTu CTONOPHbIE BUHTDI.

MoBTOpUTE 3TY NpoLEAYPY C APYrMMM BTYSIKSMM.
Bce BTYNKW AOMKHBI OTCTOATE OT NOBEPXHOCTEN
kopnyca Ha 0,12" (3,048 mm). CBobogHo
YCTaHOBUTE CTOMOPHbIE BUHTBI € FONOBKaMM Nog,
TOPLIEBOW KNioY.

MocTeneHHO 3aTAHUTE BCE TPU BTYIKM Ha MECTO
MPY NOMOLLY BUHTOB C FOfIOBKaMy NoA TOpLEBON
KoY, NOBOpa4MBas Kaxabli BUHT
npuBnu3anTenbHO Ha non-o06opoTa Ha KaXxgoMm
wary.

PaBHOMEPHOCTb 3aTSXKKM MOXHO NPOBEPUTD,
Habnaas 3a paBHOMEPHBIM YMEHbLUEHUEM
pasmMepa 3a3opos ¢ 0,12" (3,048 mm) go
OKOHYaTENbHOFO 3a30pa NPMBNN3UTENLHO
paeHoro 0,04 (1,016 mm), Korga cunedoH 1

cnnpansHO CBUTbIE NPOKNaaku NOSMTHOCTBIO CXXaThl.

UToBbl obecneunTs LEHTPOBKY U NpaBUnbHOe
NonoxeHue BO BpeMs 3aTArvBaHus, NpocyHeTe
PYKY BO BKMTagbiluM BTYNIOK U NoKavyaiTe
BHYTPEHHME TopUbl cUNbOHA, YCTAHOBMEHHbIE
Ha céanax, OQHOBPEMEHHO NOCTENEHHOo
3aTarusas BTY/IKA HEGONbLUMMI LUAraMy.

NPUMEYAHMUE: Ecnu Ha sTom Wware
YCTaHABMMBAIOTCA HOBLIE NPOKMNALKY BTYIIKH,
BUHTbI C FOJTOBKaMMU N0, TOPLIEBOW KoY He
CMOryT CXaTb NPOKNagKy B €& nasy oT
nepsoHadansHo TonwuHel 0,125 (3,175 mm) go
OKOHYaTenbHOM TonwmHbl 0,095” (2,413 MMm).
MoTpebyeTcs NCNONL30BaTh LNUALKN U Fanku,
ans coeguHeHus Tpy6. YcTaHoeuTe dhnaHUeByto
3arnyLuKy Ha LWnunbku Tpybornposoaa, UTobkI
ofBecneyvnTb paBHOMEPHOE NPUNOXEHNE yCunus
3aTAXKKY raex.

Mocne 3aTaxkn Bcex naHues, Heobxoanmo
3aTsiIHYTb BCE BUHTHI C FOMOBKOI NoA TopLieBon
KITtoM.

OTtcoeguHnTe dhnaHubl N0 O4HOMY W
3aTSHUTE FONOBKWU NOA TOPLEBOW KIMOM, UTOObI

NpoKnagka oCTtaBanacb NNOTHO 3axkaTton. dnaHubl

TpyGonpoBoda MOXXHO CHOBA YCTaHOBUTL, Tak Kak
OHW MOTYT NOHaRoBUTLCA ANA NpoBedeHUs
UCTBITAHKIA Ha FePMETUYHOCTD.

Yaanute noAbEMHYIO CUCTEMY Luapa.

YcTaHoBUTE YNOpHOe KonbLo (8) Ha BEpXHIOD
vyacTb wapa. O6paTute BHUMaHWE, YTO OJHA ero
CTOpOHa LLepoxoBaTas, a Apyrasi rnajgkas.
LLiepoxoBaTas cTopoHa AomkHa ObiTb o6palleHa
HaBepx, a rnagkas K wapy. Ha rnagkoii ctopoHe
umeeTcs 6onblas ¢acka Ha BHYTpeHHEM
avametpe, Ana OYUCTKM paanyca MeXay LUTOKOM
1 BEPXHEN NNaCTUHON wwapa.

11. MNomecTuTe cNUpansHO CBUTYIO Npoknagky (19)
BEPXHEl KpbILLKM B && nas. ‘
OnycTuTe KpbiLKy kopriyca (80) Ha kpaH,
COXpaHAsA TOXe NONOXeHWe, YTO U NPU CHATUN,

9.
10.

12
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13

14

15

16

17

18
19

uT0OLI NPOAYBOYHEIE NATPYOKM ObINK
pacnonoxeHbl NpaBUNbLHO.

. YcTaHoBUTE ramku kpbilwky kopnyca (16),
paBHOMEPHO 3aTarueas ux, YToobl paBHOMEPHO
CKaTb Npoknaaky. Koraa raiku saTaHyThl, GHO
KpbILWKyM kopnyca ByaeT nnoTHo, 6e3 3asopa
npuneraTb K BEpXHEW YacTy KpaHa.

. YcTaHoBUTe ynnoTHUTeNbHble konbua (13)
cornacHo Pasdeny 5.1.3.

. YcTaHoBUTe coeauHUTENBHYI0 MydTy (97)
CoXpaHss NepBoHa4YarbHOE PacnonoXeHue.,
YBeautech, YTO LUNOHKKU CBOBOLHO CKOMB3AT B
LUNOHOYHBIX rHEé3aax, He BCTaBnsaAnTe
COEaMHUTENBHYIO MyhTY C ycunuem.

. YcTaHosuTe Kpené&xHyto ckoby (78) coxpaHss eé
nepeoHavyanbHoe pacnonoxeHue. CBoboOgHO
3aKpenuTe KpEenexHyr ckoby Ha KpbILKe, C
NOMOLLIbIO raek U3 HepxasetoLlen ctanu (16).

YcTaHoBUTE 32XXKUMHOMN y3€n cornacHo
OTAENbHBIM MPOEKTHBIMU HYepTeXam.

. OnycTuTe npuBoa Ha coeguHUTENbHYI0 MydTY,
COXpaHsA ero NepBoHavYanbHOE pachonoXXeHMe.
YCTaHOBUTE MOHTaXXHbIE BUHTLI Npueoga (17) n
3aTAHMTE KX A0 ynopa.

. 3aTaHuTe ckoBy npuBoAa Ha BEPXHEN KPbILLIKE.

. OTperynupyiite BECKOHTAKTHbIE NepeknoYaTeni.
HoseauTe Ux 1o roriosku Bo3Byxaatowero Gonta
¢ oBenx CTOpOoH, 1 pacnonoxuTe ckobbl
nepekntovaTeneit Tak, YTobbl OHW pasgenanu
CTONOPHBIiA yron B 060Mx HanpaBneHusax
ABWNEHUS, YTOObI MUHUMU3NPOBATL CTENEHb
MOrpEeLHOCTN BbipaBHUBAHMA Wapa. Ans
npaBunbHONK paboThbl HeobxoaUmo
nOB)MLWIOHI/IpOBaHVIe € TOYHOCTbIO OKOMo 74" (6,35
MM).

7.4.1 Mopanok rmapoucnbITaHnsA

WUcnbiTanme BygeT npoBoaUTLCS Ha NOMHOCTLIO
cobpaHHOM KpaHe.

1.

3akpenuTte npu NOMOLLM BCEX LUNUMEK YeTbIpe
hnaHuUeBbIX 3arnyLUKK ¢ MPOKIAAKAMU Ha YETBIPEX
narpybkax kopnyca. Y6eautech, uto natpybku
uncThle,

anIJ'IO)KVITe K WnWnNbKam NonHblie MOMEHTbI
3aTAXKKK onA coeanHeHna C TPY6OI'IPOBOAOM.

MPUMEMYAHUE: Tpu BoiXoaHbIX hnaHua kpaHa
JOMmKHb! BbITb NPOYHO 3aKpenneHsl GonTamm Ha
MecTe, BC& BPEMsl NoKa Ha KpaH nopaéres
OaBlneHue, Tak Kak 3akpennaiowme BTYNKY BUHTH! ¢
FONOBKOM NOA KoY HE paccyuTaHb! Ha AaBneHue.

Ecnu k npofyBoYHbIM NaTpybkam KpaHa npuBapeHbl
NPOAYBOYHbIE KNanaHbl, OTKPONTE BCE KrlanaHbl
HanonoBMHY ¥ CBOOOLHO BCTaBLTE 3armyLUki B UX
HapyxHble KoHUbl. Ecrin Ha kpaHe umetoTcs
npoAyBoOYHbIe NaTpybku ¢ donaHuamm unm ¢
pe3bboi, ycTaHoBWUTE chriaHLeBbIe 3arMyLUKUA UIK
3arnyLwKkyt Ha UX HapyHble KoHUbl. CBOGOAHO
YCTaHOBUTE COEAMHUTENBHbIA LLNAHT BEICOKOro
JaBneHns Mexay ABYMsl naTpybkamu npoayBKy
CunbchoHOB MIOBON K3 BTYNOK.

3710 coeprHeHne HeobXoaNMO, YTOODI
NOCTOSIHHO BblpaBHUBATL AaBleHNe Ha cegne
KpaHa.
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3.

Haknonute kopnyc kpaHa, yaepxueas LUTOK
BEpPTUKanNbHO, Tak YTOBbl NPOAYBOYHBIA NaTpyboK
Ha Koprnyce okasarcs Ha CaMoM Bepxy Ans
3chpeKTUBHOro OTBOAA BO3yXa BO BpeEMS
3anonHeHWst BOAOMN.

. MoBepHuTe Wap Tak, YTo6kl OTBEpCTUE LUapa

oxsaTtbiBano oba naTpybka, pacnonoXeHHbIX
Hanpotus naTpybka ¢ COegUHMTENBHBLIM LUMAHIoM.
Takoe nonoeHmne wapa BMecTe C
CoeaVHWUTENBHBLIM LiNaHrom obecneyvBaeT
BblpaBHUBaHWE AaBNEHNs BO BCEM KpaHe.
HecobniogeHne cneayowmx MHCTPYKLUA MOXET
NPUBECTM K NOBPEXAEHUIO CunbcoHa B KpaHax npu
nogaye BbICOKOro AaeneHus. MoakniounTe BogsHOM
LnaHr K oMy 13 natpybkoB NPOAYBKM BHELUHEro
AnameTpa cunbgoHa. TTonHoCcTbIo 3anonHuTe
Kopnyc BOAOMW, BbiNyckas BO34yX M30 BCEX
NpoAyBOUYHbIX KManaHoB unu naTpyokoe, No3BonsAs
emy cBo604HO BLIXOAUTL, Yepes cBOGOAHO
NOACOEANHEHHBIE 3arnyLUKU unM dnaHubl, cneas
3a TeM, 4YTobbI BOJA BbITEKANa W30 Bcex naTpybkos.
3aTAHUTE OAWNH KOHEY coeaAMHUTENBHOrOo LWnaHra
fiocre Toro, Kak U3 Hero nonb&TcA BoAa, U
MO3BOMNbTE BOAE 3aMNOMHUTL COEAUHUTENbHbIN
LWraHr. 3aTeM 3aTAHUTE BCE 3armyLUKu Unm
dnaHubl, 4TobBI repMeTUsMpoBaThk BCe NaTpyodky,
Koraa so3gyx 6bin BbINYLLEH U BOAA BHITEKAET N30
BCEX NaTpyBKOB N U3 CaMON BEPXHEN TOUKU.

NMPMMEYAHMUE: Heobxoaumo BbINYCTUTL BO34YX
U3 KpaHa [0 noaayy fasneHus npu
TMAPOUCTIBITaHUM.

. MNopaiite rmagpocratn4vyeckoe ncnblTaTenbHoe

OaBrexune cornacHo ctaHgapty ASME B16-34 nnn
NPOKOHCYNbTUPYATECH 3ABOAOM U3rOTOBUTENEM.
YTeuka us Kopnyca He gonyckaetcs. Jlonyctumas
yTeuka U3 BTYJIKU carnbHUKa He AOKHA NpesbiluaTh
MaKCUManbHO JONYCTUMOrC 3HAYEHUA ANs KpaHa
OaHHoro knacca no crangapty ASME B16-34.

Mocne 3Toro NpucTynainTe K NpoBedeHuo
UCNLITaHWS Ceana Ha repMeTUHHOCTb.

7.4.2 UcnbiTaHue Tpyb6onpoBoaa ¢
YCTaHOBMEHHbIMU
NnepeKnYvauMm KpaHamMmm

MoxkanyiicTa, NPOKOHCYNbTUPYNTECH C 3aBOAOM-
NSroToBUTENEM.

27



VIl NEPEKITIOYAIOLLUUE KPAHbI

7.4.3 Mopsapok UCNbITaHUA ceana Ha
FepPMEeTMYHOCTbL

Tak kaK 3Tu KpaHbl paboTaloT nNpu HU3KKUX SABMIEHNAX,
o6el4HO oT 60 go 90 psi (ot 413685,42 no 620528,13 Ma),
B&XKHO NPOBEPUTE FEPMETUHHOCTb NMPU TaKUX CIIOXHbIX
HU3KMUX 3HAYEHWSAX OABNEHUS.

UcnwiTaHue ceagna Ha repMmeTu4HOCTb 6yneT
npoBOAUTBECA Nocre yCenewHoro ruapoucnbiTalns
Kopnyca.

1. MoAroToBbTe KpaH K UCNbITAHMIO Cena CornacHo
NOPSAKY TMAPOUCTBITAHNS.

NMPUMEYAHMUE: Tpu BbixogHbIX hrnaHua kpaHa
AONXKHbI ObITb NPOMHO 3akpenneHbl GonTamm Ha
MecTe BCE BpeMs, Noka Ha KpaH noaaéres
AaBneHue, Tak Kak ukcupyowme BTYNKy KpaHbl ¢
rONOBKO# NoA KoY He PACCYMTaHbl Ha faBneHue.

2. [loacoenuHuTe BOAOBOA K KOPNYCY KpaHa Yepes
naTpybok NpoAyBKM kopryca unu noboi 3
naTpybKoB NPoAyBKA BHELWHETO guameTpa
cunbcboHa. BeinycTute BeCcb BO3AYX, ECNM 3TO He
ObINO cAenaHo CornacHo NopsAKy rmapoucnbITaHus
HENOCPeACTBEHHO Nepes, 3TUM UCTIbITaHUEM.
3akpoiTe BCe knanaHbl NPogyBOYHbIX NaTPYGKOB.
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3. YaepxuBas WTOK BEPTUKANbHO, PACHONIOXKUTE

4

OTBEPCTUE Wiapa HanpoTus NBOro BLIXOAHOM
OTBEPCTUA. B 5TOM NONOXEHNU, MOXKHO NPOBECTU
NCNbITAHMA APYrX ABYX CEQEN Ha repMeTUYHOCTD.
PekomeHagyeMmble ucnbiTatenbHble AaBneHus
COCTaBMAIT: %2 OT pabouero gaenexns, paboyee
AaBneHue, U AByKpaTHoe pabodee AaBneHue.
[NopainTe ncnbiTatensHoe gaBrneHue Yepes
naTpyBoK NPoAYBKM KOPMyca, Kak onuckIBaeTcs
HWXe:

MenbiTaHne npu HUSKOM AaBneHuu —
% pabouero faBsnexus

WcnbitaHune npyu paboyem gasneHum — pabovee
Jaenenne

UcribiTaHne npu BEICOKOM AABREHUM —
yABoeHHoe pabovee aaBneHne

WNamepbTe yTeuky 13 Kaxaoro ceana, no ogHOMY
3a pas, npu Bcex TpPEX AaeneHusx. Bogy us mecr
YTEUKM MOXHO cobpaTb B MEPHbIN CTakaH, OTKPbIB
MpoAyBOYHbLINA KNanaH BHYTPEHHEro guameTpa
cunbcboHa. (3To NpoAyBOYHbLIN KanaH,
PacrnonoXeHHbIA B CAMOM HWKHEM MOMOXEHUH,
CaMblil JanbHWUI OT BEPXHeN YacTu kpaHa). Mpu
MepBoM OTKPLITUKM 3TOro naTpybka U3 Hero
BblfIbETCA BCA BOAA, NONaBLlas BO BpeEMS
UCNbITaHWA Kopryca B NPOCTPaHCTBO MEXAY
LapoM U dnaHuesol sarnywkoit. Mogoxante,
noka aTa BoAia CTEUET, nocne Yero o6bem yTeqku
n3 ceana 6ygeT paBeH o6bemy BoAbl BeIXoAALLEN
TONbKO U3 3TOro NaTpybka.

CraHgapTHas MakcumanbHasa gonycTumas
yTeuka, kak NpaBuno, COOTBETCTBYET CTaHAapTy
API 598. »

OTta npoueaypa 3aBepLUacT UCNbITaHUA ABYX M3
Tpex cépen.

C6pocbTe faBneHue 1 NoOBEPHUTE OTBEPCTUE Lapa
K NoBomy us NpoBepeHHbIX NaTpy6GKoB.

nOBTOPVITe ncnbeiTaHne Ha repMeTUYHOCTb Ha TpeTbeM

ceane, npy Tpéx ykasaHHbIX [aBreHUNX.

6. Ypanute Bce dnaHubl. Teneps KpaH rotTos K

yCTaHOBKe.



IX NTPUNOXEHUE

9.1 NOPAAOK OEMOHTAXA

PYYHOIO PEAYKTOPHOIO
NPUBOMOA.

KpaHbl Benan moryT ocHallaTbes pasnuuHbiMm
PYMHBIMUW PeAyKTOPHLIMU NPUBOAAMU.

1.

2,

Yaanute Bce 60MTOBLIE KPENNEHUS C HUXHEN
YyacTu onaHua Oyrens.

Mpwv nomoLum NoAbLEMHUKA CHUMUTE NPUBOZA C
COEQUHUTENBHON MYydTbI.

Mpu pemotrTe npuBoga obpaTtutecs K
TEXHONOrMYECKoW MHCTPYKLUUK OT Npov3BOANTENS.
Ecnu nocne 3Toro Ha xpaHe HeoGXoaUMMO NPOBECTU
AanbHelwme paboTel obpartutecs k
COOTBETCTBYIOLlEMY pasgeny faHHOro
PYKOBOACTBA.

9.2 MNOPALOK AEMOHTAXA

NPUBOMOA OT
SJIEKTPOABUIATENA

KpaHbl Benal mMoryT ocHalaTtscsl pasnnyHbIMm
npuBoAamu oT anekTpogeuratens. Mpueogsl ot
3MeKTpoABMraTessl yCTaHaBNUBaOTCA HENOCPEACTBEHHO
Ha Byrenb (PucyHok 9.2).

3. OTxnoumMTe aneKTpMYeckie NpoBoga OT NpMBoAa.

4. Ypanute Bce OONThI C HUXKHEN YacTu hnadua
Byrens.

5. [Mpu nomowy NnogbLEMHMKE CHUMWUTE NPUBOSA C
COeAUHNTENBHON MY(ThI.

6. Ecnun TpebyeTcs AanbHelnwan pasbopka npusoaa,
obpaTiTech K pyKOBOACTBY MO TEXHUHYECKOMY
0bCny:XMBaHMIO, MOCTABNAEMOMY APOM3BOAUTENEM
npusoaa.

7. Ecnv nocne aToro Ha kpaHe HeoBxoAuMO NPOBECTH
AanbHenwme pabotbl, 0bpaTuTech K
COOTBETCTBYIOLUEMY pasgeny no pasbopke u
TEeXHWYEeCKOMY 0BCNyXMBaHUIO KpaHa B AaHHOM
PYKOBOACTEE.

BAXHO: MomeHTHaa MydTa KpaHa ¢ npusogom oT
3NeKTpOgBUraTenst HacTpavBaeTcs Npu 3aBOACKON
cbopke Tak, YToBbl 3aKpbIBATL KpaH Npu
onpeaenédHom audcpepeHumansHOM aBrneHuy u npu
ROBTOPHOV HAcTpoiike 3TOMY Takke Heobxogumo
yaenutb ocoboe BHUMaHKE.

NPEQRYNPEXJEHUE: Ecnu 6yaet Heobxoaumo, no
KakoW-nubo nNpuynHe, USMEHUTb HacTPOKY
MOMEHTHON MydThl, CBAXUTECH ¢ Balinm mecTHbIM
MeHegpKepom oTgena obenyxusaHusa dupmel BenaH,
4T0Obl NOAYYUTE NPaBUItbHBLIE HOBLIE YCTAHOBKM C
3aBopfa.

j‘o
B

_
L

BHUMAHMUE:

1. Nocne noBTopHOIK cOopkm NwGore npneoaa,
HeoBxoaMmo cbpoCUTE COCTOSIHUE KOHLIEBbLIX
BbIKMoYaTenelt OTKpPbIBAHUS U 3aKpLIBaHNS.

COOTBETCTBYIOLME UHCTPYKLIMN NPUBELEHBI B
PYKOBOACTBE M0 TEXHUUYECKOMY OBCMYXUBAHUIO
TEXHONOMNYECKON MHCTPYKLMY, NOCTABNAEMOIA
NpoW3BOSUTENEM NpUBOAA.

2. lNpy npoeepke NPaBUNbHOro BpalLeHUs!
anekTponpueoaa, ybeamTech, 4To KpaH HaxoauTcs
B CpegHeM nonoxenuu. TpexdasHbie
3MEKTPUYECKNE COSANHEHNS TNOAKMTIOYEH b
HenpaeunbHO, kKpaH ByAeT 3aKkpbiBaTbCA Npu
HaXKaTUK Ha KHOMKY OTKPbIBAHWA.

Ecnu kpaH He NoBopaunBaeTCs B NPaBUbHOM
HanpaeneHuu, NPOCTO NOMeHANTe MecTamu riobbie
[1Ba 13 TPEX NPCBOLOB 3NEKTPONUTaHMS.
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PucyHok 9.2 lNpusod om anekmpodsuzamerisi —
HernocpedcmeeHHas ycmaHoeKa

9.3 3AlMACHbIE AETANU

Bbl MmOXeTe 3akasarb niobbie agetanu K ntobomy kpaHy.

Jlyywe Bcero obpaTnThbCs K MECTHOMY NPEACTaBUTEMO
thupmbl BenaH, KoTopbii nomoxeT Bam onpegenuts
crnocob BoccTaHOBNEHUS Ballero kpaHa B KpaT4ailune
CPOKM Npy MUHUMYME 3aTparT.

Mpu 3akase 3anacHbIX geTanen npaBuibHO

onpepenure, kakuwe Tpebylotcs aetanu. lNocne atoro
npegocTaBbTe hupme BenaH crienyiowlyio nHopmaumio;

1. Homep sakasa cdupmb! Benan

2. Homep usnenus cduvpmel BenaH (npu 3akase
HeCKonbKux aetanen)

3. Uudpoeyo mapkmposky dhupmel BenaH n Homep
yepTexa

nnn
1. Howmep 3akasa 3akasuuka
2. Howmep usgenua sakasyumka

3. Pasmep KpaHa, TMN, Knacc AaBneHus n Homep
yepTexa.




