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3.2.4 szazaannanunisglnsalilninusasnelidusegs
s liiduszaznisineuiugunsaii i Indane i usege Aspnsnesnuansil (1989nu Safety

Manual 284 Enbridge)

Voltage of Power Line or Conductor Minimum Safe Limited Approach Boundary
Phase to Ground AC Phase to Phase AC Non-Qualified Qualified Electrical
Voltage Voltage Workers Workers

425-12,000 735-20,780 3.0 m (10 ft.) 0.9 m (3ft)
12,000-22,000 20,780-38,105 3.0m (10 ft.) 1.2m (4 1t)
22,000-50,000 38,105-86,600 3.0 m (10 ft.) 1.5 m(5ft)
50,000-90,000 86,600-155,880 45 m (151t) 1.8 m (6 ft.)
90,000-120,000 155,880-207,845 45m (151t) 2.1 m (7 ft)
120,000-150,000 207,845-259,805 6.0 m (20 ft.) 2.7 m (9 ft)
150,000-250,000 259,805-433,010 6.0 m (20 ft.) 3.3m (11 ft.)
250,000-300,000 433,010-519,615 7.5m (25ft) 3.9m (13 ft.)
300,000-350,000 519,615-606,215 7.5m (25ft) 4.5m (15 ft)
350,000-400,000 606,215-692,820 9.0 m (30 ft.) 54 m (18 ft.)

nstsziiiuanndasiuniadn livineuisunmi iiusegs siesiansiuntis dunsieann arc flash hazard uas

shock hazard uazginsnl PPE Nianulu wianvisanvintine Hazard/Risk Category (HRC)

category and boundary
Appropriate PPE Required. Refer to CSA Z462
Arc Flash Hazard
947 inches
Flash Hazard at 36 inches 28.75 callcm*2
Clothing Minimum HRC # 4 + Eye Protection + Flash

CAUTION. Any changes to prolecbon o equipmert may resull in 8

Flash Hazard Boundary

Category 4 Hood + Hearing Prolection + Arc-Rated Gloves
} Shock Hazard

Shock Hazard when cover is removed 4160 VAC

Glove Class 1

Limited Approach 60 inches

Restricted Approach 26 inches

Prohibited Approach 7 inches

Bus: 1-SWGR-2 Prot: S1F-751

January 06, 2012
I ——

GP Technologies Ltd. Job #1101
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3.5 muqmﬁ]m/ qmém ( Excavation and Trench)

3.5.1 ANHUSDUATIANDNIANAUY

®  AUMIIELRINNITANAINNUFANTEAL
®  FUMIILANNLATRINNINANIN

®  AURPIEAMAUNANALAUNINIWIUTEY
a a o @
3.5.2 ainsaiAnAsasannlaaniadiuynnaianilu (PPE)

wnantlsdy  @eazvieuuas  sewinllady  fuelle (ANNANHOMENNIINN)

]
L |

3.5.3 wuanansUiisivaanuilaanny

neunsfuRenudiueaesiui nsyaidaninmu nsdiuseAuianuuaznsfanauinepTesdnsvTausani Azmed

o Y

o a :ﬂl ¥ 1 oA o a o val a al 1 daj
ﬂ’]Luuﬂ’]ﬁ‘LW‘ﬂIﬂLLuI@QWNﬂQWNﬂ@@ﬂﬂEIﬂUNﬂ{]‘i.l[?'l\‘i’]u LL@%VLﬁNﬂWTW@’]ﬁ‘MW/W?'J@ﬂ@U ALUAU

a

o srysunisaeaiadafing WlsisanuanduLundsviauazaeunsiuieIeie Mesesnnny uaziln

o

° \ oA = , Y A aA A A
NHARNTATLNINNATIANWL ?QNﬂ\?ﬁ]ﬁ‘qr‘ﬂ@‘ﬂ‘i_lﬁ‘gllu@qﬁq?%ﬂiﬂﬂ b1 @’]HVLV\IVE\T’] Naun Mﬁ"ﬂﬁ\?‘ﬂu'"l'ﬂ URNTIE N

¥

[ P N =
QQIHWHWU?LQEHVI ANITYA

-
-

Locator flags are placed within paint marks.

If you find flags outside the borders of locator markings,
someone may have tampered with them. Contact your
local one-call utility locator service.
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Sewer and Drain Lines b y
Temporary Survey Markings
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Soil Pile Type B Soil 1:1 (45%)
\ Type C Soil 14:1 (347)

Classification of Soil and Rock:

a) A competentworker must classify each seil and rock deposit before

and during excavation as one of the following soil types:

= TypeA—clay and cemented soils

= Type B—angular gravel, silt loam, crushed rock, etc.

I 1 « Type C—gravel, sand, submerged soill, etc.
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6. MTAIARAUMTIAANINNAWNNF LEIU (Pre-Use Inspection)

psaagaugilnsaidansn:

®  NIRIIRABLAAARAUVANIARBLIAN WY (Wire Rope)

One rope lay

% % a A S = = ) = o o o a Ao
mﬂ\?slﬂ]@rlﬂ@@\?mﬂﬂ’ﬁmm@ﬂq LAZHAMNNUNIUFADLIIAN NNIZANNLUTZNNTRI9U Wqﬂu’]@rJﬂ@@\?V}mq?ﬂ

o

1 A A o M v ¥ dal
LUAWTEN m@mﬂwmﬂﬂmmmgm T Al

® Broken Wire

1
a

- qoae Addusanlunieaanaeamaneus 3 vl lunguindedaasienancus 6 didully
WANENGNINALITINI
- qonlusiln Addusanluvildaanasnasousaesduiull
® Worn or Abraded Wire -aamidunandniuvilluaiuseadutigudnans
® Wire Rope Reduce Diameter -idurinfusnansesaisiinunnana 5 % 1e4 An. ifiasainnisiinesn
® Bird Caging -AAgNUANTZUNN INAEaLAN viaedngatadumelinnssutiwinidely

® Core Protrusion (Shock Loading) -Gaaluannnldaaaumnuasiedduuninane ¥ieuwnunanelua, Inner

core starts poking through strands

® Corrosion -lnuanswaiiiandau gannieuanatannatinvizeiduseanualsng i (@1anmasey

anwnne luaaslaile)

e Cuts/Bumn -lnutnaannlanzreumn Inuauseuvitailanln vnniduadeniaununatslniues (Fiber Core)

Fav i Taug g Ngede 93 aam LT a

®  Kinks —¥3nN9a13aan9nLly

gnatusinwi Mechanical Damage  Kink Damage Lm _E
m £ g ‘&} anuanTsunn-Mechanical damage

When the surface wires
are worn by 1/3 or
Y more of their diameter

= Core protrusion as a result of torsion un balance
% created by shock loading

Core Profrusion
(Shack Loading)
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v
2. nangadey aaduleduneiftn (Synthetic Sling) vizaadssen : lhtnniouunljimsAwiellil

%

® Label Damage- daaaduladaameiin deslihensdeutnuansldinaas wiutheaadesenuladaauliay
p ! A A a Ao ! — p , !
\@aw win wudhedensa Nameplate TuaniiinsnuazAiadlaeasisananagauisvise llanunsngu
16 ldmagrinnn dan

o pmagaudliin@ansyas ¢jo 9190 anilsn vianas duananaiiiaanulidasndtunldeu wnwuses
Frnannisgnuiaisandaudumenuazyen seefiuunnein Uasndigaanainauiiuldlu nsgnyinans

v v A v ¥
AnglANFRUVTRANIAN Fu TN

daatiuuan- Umandiutu- W@ulodoaisdis
Durable Seamless Secondary ws-3-Polyester Load
Cuter Jacket Seamless Jacket = Bearing Fibers ;

Cuts and Contusions External Wear
— _ A aauduly fidign
Tassasaaaaladainsizwdan Local Abrasion

3. mimwmumiﬁﬁﬂﬂ (Chain Sling) kazmzaasn (Hooks)
® avdl wnnea9UnInd (Identifications) NILURITUIAEBAIINNAIN APINEIIUATAIINAINITNGIgATUNNT
N (The tag identifies size, reach, working load limit-WLL) , (Serial number, manufacturer's name or

symbol) kazszyauauiduld

Picture : One leg chain sling

master lirk

,!,Q —— Mechanical joining device
L /Q—K;\/\/LL tag
fe—— Chain

)
L

| H

{ : b
Mechamca\ Joining device 1
Shng hook or other

M/termma\ fitting Master Link

“ (J O—UDper termma\ lirk or 1__ B

Connecting Link Sling Hook Master Link Assemblies

o pmagauan daltuaznzaa NlindaldiaznzaandaninuaAtsans da Ine upnin saimuues iNedtiy
TULIY AnnravisanIsLARY (Twisted, bent, gouged, nicked, worn, or elongated links)

® panaunzae fedlilndugifiu 10 asrn WemauiuIw Ak videLnAzIetwesniiu 15 %Ldamey
o a A =2 dl v ] A o o ¥ 1a
ALIUIARN Wran1sanviesnzae vanzaerTaaaniuues Aealdiin 10 %

o uandzanslduIesnzaasn Taanis innziien 33 A Adeudane azae fudne uazduvdinzaaney

Ml nnzaadn
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P Check for
wear and

deformation

Eondsz' Cpibe suq cnge

Check for
cracks and
twisting

Check for
signs of

opening up
DSjoLug ol

Bou BoU  wizieq I

Cle Ejoudspiou

C s ! @ K % Check for
Hook Inspection Areas

MS9L gf pssLlua EnL@csz

wear and
cracks

4. nNIM9Rgey wiALAa (Shackles) aaluayl (Eye Bolt) 1danaga (Turn Buckle) :
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CHECK FORWEAR ;

CHECK FOR WEAR AND [Qj

STRAIGHTNESS
CHECK FOR

CHECK THAT PIN EAR ALIGNMENT
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— e ot
FOR OPENING
e /’ | // s BN i \\::\\.
/// \ : MAXIMUM "
@ | ]
LOAD
Shackles \&&/J, | |

aaluav (Eye Bolt)
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Hook-Eye  Eye-Eye  Hook-Hook  Jaw-Eye Jaw-Jaw

1sain@e (Turn Buckle)

5. N9AIAADUATINANINTRYIMTANILITIENDY AL Lifting Beam : Miluailnsnildeuilszinn Non-Standard

Equipment ﬂziulﬁmﬁ/‘l_lﬁuﬁﬂ qn@%’wﬁyummmwi%’mu (Non-Standard Lifting Equipment) gﬂa‘wmamﬂmw G}
wansinariueanly Tdlususesnisfuusesannduan Hesannifuiunuidarntunaludan (make by order) 1x{l#
naRLuaemUNeY Standard Lifting Equipment qﬂmtﬁ‘ﬁfmﬂﬂﬂa:mwﬁ'ffi\iﬁwumiﬁ"‘imm‘mmm%qn@ Y389A9NT
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Corrosion Gas cylinder Skull and crossbones
Exclamation mark Environment Health Hazard

ARENNRRINANTLANANTZUL GHS

The Basic Parts of A GHS-Compliant Label

L n-Propyl Alcohol

UN No. 1274
CAS No. 71-23-8

2 musp- DANGER &1°

3 » Highly flammable liquid and vapor. Causes serious eye damage. ;Efs é:h

May cause drowsiness and dizziness.

Keep away from heat/sparks/open flames/hot surfaces. No smoking. Avoid

4 # breathing fumes/mist/vapours/spray. Wear protective gloves/protective
dothing/eye protection/face protection. IF IN EYES: Rinse cautiously with
water for several minutes. Remove contact lenses if present. Continue rinsing.

Fill Weight: 18.65 Ibs. Lot Number: B56754434
Gross Weight: 20 Ibs. Fill Date: 6/21/2013 See SDS for further information.
Expiration Date: 6/21/2020

5 » Acme Chemical Company « 711 Roadrunner St. - Chicago, IL 60607 USA - www.acmechem.com « 123-444-5567

< o

1. Product Identifier - Should match the product identifier on the Safety Data Sheet.

2. Signal Word - Either use “Danger” (severe) or “Warning” (less severe)

3. Hazard Statements - A phrase assigned to a hazard class that describes the nature of the product’s hazards

4. Precautionary Statements - Describes recommended measures to minimize or prevent adverse effects resulting from exposure.
5. Supplier Identification - The name, address and telephone number of the manufacturer or supplier.

6. Pictograms - Graphical symbols intended to convey specific hazard information visually.
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gn Lock Wlusnunidailasag
989 4 Self —relieving Valve

Wluuuuld Self —relieving ball Valve uaz gate valve ANNA1919A11AN9 11 double seals Waz body bleed aga134

nan9 Waldidlu single valve Isolation N@nunsanuanusulawaziiulilnu acceptable body bleed rate 284 chart
1
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989 5 Short-term Isolation

&1m3uns Isolate uszaziiadu Inen1sila single sealed valve aginaiman usisiasiuladn daensde Tl leak
wazyinluszaziaandiwinidis e Block 138 Blind vie 3@ n13en Gas Meter Run 28n ¥ia n13itlaeu Orifice Plate

.

A Ay ve Y . A § v ) a o % o A
i “ﬂ\‘i’]u'ﬂu’]ﬂmufﬂu{yﬂm Imﬂm@\ﬁﬂﬂ’]i monitor AARALINN LW@ELMN‘H&L@Q'] VLNNT]']? 79/ UINWLRZABIUEANUNLULRZUN

'
% =

ARAAUENUNNZ AN
259 6 Blowown Bypass Isolation

nsimuanineald Single plug valve (Valve 4A) 1l blowdown/bypass %10 plug valve Hdasduiuld Blind flange
Bildene ietlaeiunigss winanluidesld blind flang luanennauldsziinsedannminausag tnamnsaaaunng
passing 184 main valve wazFea b Expeller NNIUAARALIAT 11N Expeller%iﬁ’m%& %ﬁmmmuﬁ throttling 194

Bypass Valve 4B

EXPELLER

VALVE 4A .7 T VALVE 4B
CLOSED ™ *T OPEN

—— - ——

_J cLosED L
- YALY =
FULL LINE —I_MT ATMOSPHERIC

SEAL SEAL

N19mM5I°4aU Gas Passing U84 Isolation Valve Tmﬂqﬂﬂirﬁ'ﬁl Flow

waldlunismsagandn gas N59aana1n a1n body bleed 284 Isolation Valve laatilutFunnmeaniulsivee s

\
A

Fnatinanuas Tneid1uAn pressure AN Gauge 5c uaz 5d wnqadnnesAnaulatetneluduils tanadnds

[ v
ag/luAnsule wivnneguaniduls uanedi Isolating Valve siuliiaunsaldeuls

FLOW MEASUREMENT PROCEDURE

guuansginsafildlunisda Flow

/7 (Orifice union flow test)

FLOW -
NOZZLE™
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- LANTERSECT O
e i BOINT
T rw i :
#32% ag- o o ,
s AN A1UANANN Pressure gauge 5¢ = 40 Psig
w_ ¥ an- . P
sos < F / . .
T L Bty e o L LLLEEEED AMUANAIN Pressure gauge 5d = 15 Psig
w =
BV o = / . . o v . .
am- & - Intersection Point m’ﬂﬂ“mﬂmé’uﬂ: LLAM9I1 Isolation
=S= n ———

— 64 O e s e ¥ ¥ ¥ " v " T " T s— o [ (%
& = "0 510 (520 2530 35 40 45 50 55 80 Valve fagnananldandld

Eirg! présiure reading
{Bath 5ides of valve under presssure] PSIG

navluansnisaansuan Gas passing ann Isolation Valve

3.16.2 N15UULUY

3.16.2.1 a1lnsal Torqueing

v
o v

1n3nd Torqueing AviauuLvidusqeia 1938 Hydraulic 38 Pneumatic Torque wrench T lunnsduuiiu

Y v o = y o = o | o A v 8w -
Flanges winaneiu sog nut uay stud bolt feazadaeliaonumslunisduuiuiauusiutgngn d1ldeinsnl
dunusag Hydraulic bolt unu (stud bolt) azAasliAanuenanalies TnadiauiduinagfazfastaAnueng
esilag 1.5 whresauaduinugugnans 1 61 stud bolt HiduenuAueNas 51 wu. (2 19) AviuIwA

= y = o =
UANALIRTABINANNENIBENUBL 76 NN, (3 UI)

Aaaging Hydraulic Torque Wrench

gl

Flange Boss Hydraulic Flange - ; i .
Spreader Equalizer Hydraulic Flange Spreader

poeteginsninlddaalunisld(ine up Pin) uaznan (Spreader) Flange

3.16.2.2 n19isznu Flange

8144 Impact Flange (A&l block ax) Tun191lsenu Flange wsidiaslaildTun1edu studs 1iasia nuts gndis

wdusnadouan Wldginand Torqueing dusia el avuududianaaluiiiu 5%
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3.16.2.3 1umaun1sUsznay

9‘; o zﬂl 1 zﬂl al Y a é/ ¢=IIQ 9/%/ o 1 dll tzll
NEAAUNHUWANRARAUNAEIUAN studs, UUINIARN nuts, LAZNUNNILDN flange Inglfindunaaaun

=
A

ndulsrAnusadeaniutiosndn 0.08 (1 molybdenum-disulfide-based lubricant).

am flange tne/ld line-up pin aginatias 2 fiv 2ImANNdNAUEUANENA19L89] bolt 2

ARAITTLIN:

v o ' ' . v v ° v o ' . o v = o v
- DIALULN Flanges 13J alignment N1 SRS ZRIRIN aligned NuNawAIEL N13YA 178 AABAN SHTN!

- lsima3ld line-up pin Aunsdsenauntiulauaasgingnd pump flange 3 Compressor flange tHasainanaazinisilu

209n19duntiu wazviniginsndidanels pasldaanianisdn alignment TiRneuntsiu tnasanlmteslAlian 0.06 e

. N SV z
uwazeg lunuruuaeaiulnediewineiulidifu 0.02 s

14 gasket Ty, uazhnga studs and nuts

o v A uI/ ' Y v @
444 nuts Aadla auuladn bolts or studs INANUAITIBAAWNNA

1 studs AR 4 67 Tuaulaegmssduiuuuy 90° aundiaznedllifiugesini gasket Inadis

NsfUANFRLATT8Y studs Nnansldlu Figure 1. Aall

v

NN X X

AN

41 studs AuanALALaT Tnadullszunnd 30% 289A1 Torque wamslu Tables 3 - 7. Taadudu

5 line-up pins lunau

11181 line-up pins 280, WAZAAF studs and nuts.

44 studs AuaALAILaY IaaduLlseun 60% 289A1 Torque Lanslu Tables 3 - 7.

494 studs MNANALALLAT TaaduLlszaunns 100% 289A1 Torque Wand U Tables 3 — 7.

&30 Flange NR2W1AEURNNUANENANE94 studs HINNTVEaWINAL () 32 Wa. (1 % H9) , T

Wil 110% 289A" Torque

RIIRAaLAN torque TadtaRLAaAY LA 100% 19941 torque qpvine e linsaasaulisan
= 1 il/ dl v 1 1 ] o ?:/ 1

Flange tngimgaa 1 1178810091 1 ASive liuwldladn stud wRazsatiul

WNAHALet NP WIeAHALLNALa ATAdaLania daeqain, TiRsasenAINFdLLY

209 stud wazdnRAMNandui lFTuLY stud BELFAN Torque 100%.

% 1 o ;/ 1 4‘4' v o j

fnudngdensiananiad Inmud ;

O iUasaAlNAURaN

O W1 studs WAy gasket aan
= 2 Yo = dl 1 v d

O MINRADLANNIRLUNENIN flange Laz gasket; Wdauanvizallasuludiaadinaiiy

O MANNTUARUNNTTULLUANATY

1uinnsinsa Flange nsdataelduuunasy iiuldineldiiulsedmlunisnanilsznay afssalil
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NN B

v 1
¥

- tvieatluuuiuew, AR stud Fvanenewiesasiu gasket tanld

I~ ¥ A 1 1 ¥ = [ :l/ ¥ o ¥ 1 z#g/ 1 v & v
- LW@iﬁm@’ﬂ’ﬂ‘ﬂ\m%‘iu@ﬂ‘W@ﬁ Aatiuanaassasdi stud TNaIL 1nnnen 4 ﬁ]’]fﬂﬂ

- Flange azfiaagnananglusnumiaimanzasive iutiuiusa gasket mnnzan. drilesldauisaduls

a

atnenaassialaald hand Torque wrench, W&AIIFAY Flange agilusudsiiin (dnszazinasendnan

utlauaea Flange outside diameter laipasinariunnnndn 2 un. Tnesay Teudnednusin Flange Usenuium

=

o o o o . .
waq Muastdunisduuliulag 1 Torgueing %178 tension tools)

'
o = a

- i1 Flange Tuanunianndugeiveiiguinings faeinnnsduuiudnafsudsaniiiEy start up livenaum

a U

a

ANTHNRANAIAAINANAUYTRG NN

a
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oM 1628133 9

Figure 1
Detailed Numbering and Torquing Sequence

Table 1

i@
30| @
it ]

34

Gasket Specifications

Application !

Gasket Type

Corrugated Metal
2
Gasket 244

Spiral Wound with
Inner Ring % %™*

Nonasbestos Fiber
Gasket *

ANSI 150 NPS =24 4

NPS > 26 or NGL \
service (any size)

ANSI 300 NPS <24 + \
NPS > 26 or NGL \
service (any size)

ANSI 400 \

ANSI 600 V

ANSI 900 \

Tank Manways
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ASME B16.20
or Applicable
Specification
Pressure Rating Filler Material

Winding Metal

Mominzl Pipe Size

Faaeine Gasket THAgNYN paaene Gasket 1l Spiral

fiinuay Gasket Nsule

1, #13U lap-joint waz slip-on flanges, T gasket ANIUIALAZTINT8S flange

2. n1sldgaskets gnwn (Corrugate gasket) fuuRiRafURT Fassilis pressure rating 184
flange pngl

3. gaskets gnyinaziesiizunn 1/16 ia Tneidan seal 1w flexible graphite uas a 304 SS (WieRnd)
Hulavenan

4, FUAUAY Gasket @Jﬂi{;l]ﬂ PPN Elastagraph, Graphonic, and MetalBest 905. A5y Elastagraph
uush i lunuiifguniiganndn (>)90° C.

5. Gasket kUL Spiral wound gaskets 2uaRaandvirawingy (<) 24 i AZABIAINNIATFIU ASME

B16.20 NMuuA k3 @91 Spiral wound gaskets NRIUNANINNIVFRWINAL ) 26 Ha azfaailuldnnu
ASME B16.47 Series A. Spiral wound gaskets a¥il carbon steel outer rings, 304 SS (u’?m::ﬁuzgmdﬁ)
winding WsH flexible graphite filler, waz inner rings JagLA8aiL windings.

6. Noneabestor fiber gasket siaanuln vi1u1a1n Nitrile binder (NBR) 11 3.2 1. (1/8 #49)

AN5199 2 UWARY : ANALEIRAT IEEMFUN19TUILL Flange (Max Pressure for torqueing flanges)

ANSI NPS Pressure (Psig)
150 12-26 275
150 30 250
150 34 240
150 36 270
150 42 250
150 48 240
300 12 570
300 14 540
300 16 560
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300 18 640
300 20 580
300 24 530
300 26 440
300 30 380
300 34 340
300 36 320
300 48 250
300 IPL 48 250
400 12 790
400 14 690
400 16, 18 700
400 20 640
400 24 530
400 26 440
400 30 380
400 34 340
400 36 320
400 48 250
400 IPL 48 250
600 12 870
600 14 840
600 16 810
600 18 690
600 20 700
600 24 690
600 26 640
600 30 530
600 34 440
600 36 380
600 48 340
900 24 320
900 30 250

! o le, v dd‘
UNTEILUP : AANALT RN N TINd Y

o

wULa lN600n1957 wariinis1d Stud ldmsulain 2 fn
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NNELUE)

A15199 3: ANSI 150 Torque Values

NPS Bolt size 30% final 60% final 100% final 110% final
(in) Torque Torque Torque Torque
(ft Ibs) (ft Ibs) (ft Ibs) (ft Ibs)

Ve 1/2 10 20 40 n/a
Ya 1/2 20 30 50 n/a

1 1/2 20 40 60 n/a
1% 1/2 20 40 60 n/a
1% 1/2 20 40 60 n/a

2 5/8 30 50 90 n/a
2% 5/8 40 80 130 n/a

3 5/8 40 70 120 n/a
3% 5/8 30 60 100 n/a

4 5/8 30 70 110 n/a

5 3/4 50 100 160 n/a

6 3/4 70 130 220 n/a

8 3/4 70 140 230 n/a
10 7/8 90 180 300 n/a
12 7/8 110 220 360 n/a
14 1 140 270 450 n/a
16 1 120 230 390 n/a
18 11/8 230 460 760 n/a
20 11/8 210 420 700 n/a
24 11/4 300 590 990 n/a
26 11/4 200 400 670 1090
30 11/4 200 400 660 740
34 11/2 360 720 1200 730
36 11/2 360 720 1200 1320
42 11/2 360 720 1200 1320
48 11/2 360 720 1200 1320

A1 Torque Mg m5lsznay Flange 1999 gasket

1 v 1 1
&1 Flange Misznautiull Gasket 2 du Tiin Torque nlilan 10% iwanaununistiufresian Gasket wsi

gasket 3 FrauldldRnsie Facilities Integrity sWen uumAn Torque WA gasket

g g 1 d; fn// dl Y a d; v ¥ QI a
AN Torque LL@zﬂﬁifmum'uumimuum@mﬂ@ﬂuuﬂmiﬂmuqmmmm Iﬂﬂ@q&l’]i‘ﬂLLﬂ@Qiﬁ@qﬂﬂﬂH@LWNLWNLLﬂg

ed_

= Y o a
NRUBIHHNAR
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A19147 4 : ANSI 300 Torque Values

NPS Bolt size 30% final 60% final 100% final 110% final
(in) Torque Torque Torque Torque
(ft Ibs) (ft Ibs) (ft Ibs) (ft Ibs)

Ve 1/2 10 20 40 n/a
Ya 5/8 20 40 70 n/a
1 5/8 20 40 70 n/a
1% 5/8 20 50 80 n/a
1% 3/4 40 80 130 n/a
2 5/8 20 40 70 n/a
2% 3/4 40 80 130 n/a
3 3/4 50 90 150 n/a
3% 3/4 50 100 160 n/a
4 3/4 70 130 220 n/a
5 3/4 70 130 220 n/a
6 3/4 70 130 220 n/a
8 7/8 110 210 350 n/a
10 1 160 320 530 n/a
12 11/8 220 440 730 n/a
14 11/8 160 320 540 n/a
16 11/4 230 460 760 840
18 11/4 240 470 790 870
20 11/4 290 570 950 1050
24 11/2 450 900 1500 1650
26 15/8 510 1020 1700 1870
30 13/4 660 1320 2200 2420
34 17/8 960 1920 3200 3520
36 2 960 1920 3200 3520
48 17/8 1140 2280 3800 4180
IPL 48 21/4 1260 2520 4200 4620
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A19147 5 : ANSI 400 Torque Values

NPS Bolt size 30% final 60% final 100% final 110% final
(in) Torque Torque Torque Torque
(ft Ibs) (ft Ibs) (ft Ibs) (ft Ibs)
Ve 1/2 10 20 40 n/a
Ya 5/8 20 40 70 n/a
1 5/8 20 40 70 n/a
1% 5/8 30 50 90 n/a
1% 3/4 40 80 140 n/a
2 5/8 20 50 80 n/a
2% 3/4 40 80 130 n/a
3 3/4 50 110 180 n/a
3% 7/8 100 200 330 n/a
4 7/8 110 220 360 n/a
5 7/8 110 220 360 n/a
6 7/8 110 220 360 n/a
8 1 160 320 540 n/a
10 11/8 230 470 780 n/a
12 11/4 310 620 1030 1130
14 11/4 230 450 750 910
16 13/8 330 660 1100 1210
18 13/8 360 720 1200 1320
20 112 420 840 1400 1540
24 13/4 600 1200 2000 2200
26 13/4 660 1320 2200 2420
30 2 900 1800 3000 3300
34 2 1020 2040 3400 3740
36 2 960 1920 3200 3520
48 21/4 1590 3180 5300 5830
IPL 48 2 3/4 2280 4560 7600 8360
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m19147 6 : ANSI 600 Torque Values

NPS Bolt size 30% final 60% final 100% final 110% final
(in) Torque Torque Torque Torque
(ft Ibs) (ft Ibs) (ft Ibs) (ft Ibs)
Ve 1/2 10 20 40 n/a
Ya 5/8 20 40 70 n/a
1 5/8 20 50 80 n/a
1% 5/8 30 50 90 n/a
1% 3/4 50 100 160 n/a
2 5/8 20 50 80 n/a
2% 3/4 40 80 130 n/a
3 3/4 50 110 180 n/a
3% 7/8 100 190 320 n/a
4 7/8 110 210 350 n/a
5 1 160 320 530 n/a
6 1 150 290 490 n/a
8 11/8 240 480 800 n/a
10 11/4 260 530 880 970
12 11/4 260 530 880 970
14 13/8 360 710 1190 1310
16 11/2 510 1020 1700 1870
18 15/8 720 1440 2400 2640
20 15/8 660 1320 2200 2420
24 17/8 900 1800 3000 3300
26 17/8 750 1500 2500 2750
30 2 900 1800 3000 3300
34 21/4 1260 2520 4200 4620
36 21/2 1770 3540 590 6490
48 2 3/4 2310 4620 7700 8740
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M15199 7 : ANSI 700 Torque Values

NPS Bolt size 30% final 60% final 100% final 110% final
(in) Torque Torque Torque Torque
(ft Ibs) (ft Ibs) (ft Ibs) (ft Ibs)
Ve 3/4 30 60 100 n/a
Ya 3/4 30 60 100 n/a
1 7/8 50 100 160 n/a
1% 7/8 60 120 200 n/a
1% 1 90 180 300 n/a
2 7/8 60 110 190 n/a
2% 1 80 160 270 n/a
3 7/8 80 170 280 n/a
4 11/8 160 310 520 n/a
5 11/4 220 440 740 n/a
6 11/8 180 370 610 n/a
8 13/8 280 560 930 n/a
10 13/8 260 520 870 n/a
12 13/8 330 660 1100 n/a
14 11/2 390 780 1300 n/a
16 15/8 480 960 1600 n/a
18 17/8 810 1620 2700 n/a
20 2 870 1740 2900 n/a
24 21/2 1770 3540 5900 n/a
26 2 3/4 2370 4740 7900 n/a
30 3 3090 6180 10300 n/a
34 3% 4950 9900 16500 n/a
36 3% 4980 9960 16600 n/a
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3.17.1 AaNHUSAUATILVIANALNATY
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4.1 n19gn wun 1A (Lifting and Carrying)
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'
o a o a

v
L4 NANTTLIALAL AMNNITYNIANAIUBINTEUNN T NU AU AU ] YAITWNNE LEU ﬁ’)fl‘ﬂ fl‘ﬂ LU 27 @01

q

PR LA

'
o

o FanAsasnnuauliuaniudavig
4.1.2 qﬂnizﬁé’uﬂimmmﬂa@mﬁ’ﬂdquqﬂﬂaﬁfé’%ﬂu

1 uNaNAgAY 2. eaWintsAe 3. qqﬁ@(muﬁﬂwmxmu)
4.1.3 Anudaandzlunisyinanu

o nniinaasdsaasiazen liArsiuniasnuainisnlunisanaesnues mniuadsuLisiniindaesliianag
ldnauzussqnanliing Miareddaunss iy sndu 1asu vsan1uaenaw o) Iuunzas
o rﬁl ¥ QI ¥ v dl 1 ¥ A dsj o a = 4 o
® ansrErNINLAYITAUANGS Tunsindeude@sacliiasngn Tiaeiu we Wialaensauniivlaaninaes
$19Nel
o diawn UszpesRereiazan Waglndafunign uazaes °) Bandsaunnluuuenss Ineldndnsiiann (L4
nanuilanasen) wenenaesetlussaues waznszanaiminiuauazuau Wannana 2 419 9909191989904
v v 1 ¥
ansunTet et 7
a Q; an ' dl dl ] a A dg/ o o QI A dl o o dl
® VANAENBIUNLDNININTIALS U n19lavTalaaafa TutueyiNnIsan@9Ted YTaINeI1848aNaINaIsa e

1Ta9i1uNNTUALRLIRINANNLHD

106
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5.3 TaNANNNANIWLALLAN (Physical and Chemical Data) 1B E5SNT6

frasssngniding Aeasdsenaulalnsansuan Nilsznauden Amsuau (C) uarlalasiau (H) Wundn Anass

M ldvesfinasssnaiine i@ windieinia Bannuzidufangaiunivazanuduusseinis wazqnaninldide

s

naNeg luanAdagIul szl 5-15% ve9fFumsluenie

Name Formula | NG | LPG | NGL| MF
Methane CH,
Ethane C,Hg
Propane C;Hg
Iso-butane C,Hyo
N-butane C,Hyp
Pentane CsHyo
Hexane CgHyq
Heptane C,Hyg
Octane CgHyg
Decane CipHys

29AL3TNaLIBIANTLITNAL H-C Uszinnsings

W UU AN L N1359999RN G 3TNTNRAL LPG

Safety Data Sheet of Natural Gas Based on Methane

=
AR (°C)
ANAUle
ANOMNANUNY
o = a
ANMEUZA LAY NAY
ANNNLTUNTARNY
AAUABNLNAT (°C)
ANgazans be TN
ABITINTILLNE

ANNULLLL LS

L

qaauli(°c)
AnsnangAn i
%UEL

%LEL

grunginanisnsalnldieace)

-162

40mmHg ‘17'; -187.7 ¢
0.56(0°c, aMnNA = 1)
117 EnAuansiAunEw)
N/A

-182.5

azaneLantias

100%

0.56(0°c, 8 n1A = 1)

ayamMuanAnaLazn1sseiiin(Fire and Explosion Hazard Data)

-188

15% (by vol)

5% (by vol)

537 — 540 (Auto lenition Temperature)
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