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Retaining (

dm"\

TOP FLANGE LUG SHEAVE ASSEMBLY DIRECT
WITH SPREADER MOUNT--200 TON

P

=

\L Re-pad il reg'd

TRUNNION WITH FIXED LUG TRUNNION WITH ROTATING LUG  TRUNMION WITHOUT LUG
TYPE 1 TYPE 2 TYPEQ

~

Remove ifting
assembly afer
erechion \

- Brudding

outiat Z
Top head

STIFFENER PIPE THROUGH TEMPORARY TOP HEAD
STUDDING OUTLETS— FLANGE LUG QOVER TOP NOZZILE
BLIND AFTER ERECTION
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o Tatling lond, T

Wi cos @ L

Free-Body Dixgram “ Gon Ly - sin 6L

At 8 =0, nitial pick point, vessel horizontal:

Wi Le Wy ly
T Tl};} amd P _,__1_1_,_,_ P=W_-T
-} )

At 6 = 90F, vessel vertical:
T=0 and P=W,

t -~ Teosa
L «Tgns

o Calculate the loads for various lift angles. 6.

Loads T and P

S e

: o]
, 7/ / 7 / L ST ]

b 4 / a0

-/ £

o
v

= 50
W, 60 N
79 Iip 70 7] g
Lﬂ‘&‘?E_J.__. i 80
/} :. L ey e S T oy T e S e ]
L 8ine Ly con 0 90

Lift angles shown are suggested only to help find the worst
Top Flange Lug case for louds T and P
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Sample Problem

Distllation enlamn:

I8t i diameter » 25010 OAL
B0 N tangent-ta-tangent

Wy e 200 tons 1000 kips

s

Case 2

O
o

'%\g

Ly

Y
L.ﬁ g
:

]

Caxe I: Ly > L,

Ly = 2804 2853 4 | = 283830
Ly o= 28383 - 162 = 121 830
Lo s 18] 4 1 = Hi2h

Lo = 104

Case 2: Ly < L,

25343 It
= J62 ft
1,y = 120831
f i

]

4

e
i

e S

Loads T and P | | |Loads T and P !

e - — - . e e e

| T P | Hie ) ! T P i

| s ATV CPA R FEPPPT— AL P R et I L — sy s SUTFPENPERI: PR P YP———. |
0 1717 2263 111l 2283 1717

insmeen s iy et

|20 f 1696

530 1683

 S———— SO o
1668

1731

1746

176.3

H
f
S S——

T % . - » e 190.1
400 90 [ 0 J

a7 i 1783

S S RS

1809

1649
19 ‘9

98
400

(Tailing) Siukssg (picking) Sixidaa) sl Hb dawlxs j1 (JUe
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CHAIN SLING CAPACITIES (LBS.) - CHAIN GR-8 - ASME B30.9 DESIGN FACTOR 4/1 7

#] .
- . .. | Gros
SIZE : : 30"
(IN.) 90
= 9 ar
ALLOY
CHAIN GR - Y= SINGLE LEG | DOUBLE LEG
DESIGN VERTICAL TWO LEG OR 60 DEGREE 45 DEGREE 30 DEGREE MASTER LINK | MASTER LINK
FACTOR4/1 | (SINGLE LEG) | BASKET HITCH | SLING ANGLE | SLING ANGLE | SLING ANGLE SIZE (IN.} SIZE (IN.)
114 - (9/32) 3500 7000 6050 4900 3500 12 1R
ET) 7100 14200 12200 10000 7100 £ /4
iR 12000 24000 20750 16950 12000 B ]
5/8 18100 36200 31350 25500 16100 1 5
34 28300 £6600 43000 40000 28300 1-1/4 A2
18 34200 £8400 58200 38350 34200 112 1304
1 47700 95400 82600 57450 47700 — -
114 72300 144600 125200 102200 72300 - —
LU
4 A CHAIN GRAB HOOK
! APPLICATION WILL 60°

RESULT IN A 20% ; F 30°
REDUCTION OF CHAIN | ) 4
CAPACITY OF A SINGLE s l

; LEG. THE HORIZONTAL
HORIZONTAL | GAPAGITY % OF ANGLE MUST BE TRIPLE LEG SLINGS HAVE 50% MORE CAPACITY THAN
ANGLE SINGLE LEG GREATER THAN 30 DOUBLE LEG ONLY IF THE CENTER OF GRAVITY IS IN
90 200% DEGREES. CENTER OF CONNECTION POINT AND LEGS ARE
50 170% ADJUSTED PROPERLY (EQUAL SHARE OF THE LOAD).
45 140% QUAD LEG SLINGS DFFER IMPROVED STABILITY BUT
30 100% DO NOT PROVIDE INCREASED LIFTING CAPACITY.
——

ML MU PV ST REIPREA P o JUPREN
WIRE ROPE SLING CAPACITIES (LBS.) - FLEMISH EVE - ANSI B30.9 5

fpan RS O M e
6 X 19 AND 6 X 37 IMPROVED PLOW STEEL - IWRC 5/1 DESIGN FACTOR
Q &T CARBON ANGLE 3 é
SHACKLE 120
MINIMUM L
SHACKLE SIZE ;
wiRe | FOR A Dids1 " - %°
ROPE AT LOAD
SiZE | CONNECTION 1 & Ew f% ]__ LZ )
i SHACKLE VERTICAL TWO LEG 80 DEGREE 45 DEGREE 30 DEGREE
SRE _ (SINGLE LEG) | CHOKER { ORBASKET HITCH | SLING ANGLE [ SLING ANGLE SLING ANGLE
[ 516 120 820 2200 1940 1500 1120
516 38 1740 1280 3400 3000 2400 1740
3 716 2400 1840 4800 4200 3400 2400
716 172 3400 2400 6900 5800 4600 3400
172 58 4400 3200 8800 TE00 6200 4400
916 58 5600 4000 11200 G600 a0 5600
59 4 6800 5000 13600 1800 GA00 6800
] 718 9800 7200 19800 6300 13800 5600
78 i 13200 9600 26400 22800 18600 13200
] 118 17000 12600 34000 30000 24000 17000
1-1/8 1-1/4 20000 5800 40000 34600 28300 20000
1-1/4 148 26000 19400 52000 45000 36700 26000
1-3/8 1172 30000 24000 G000 52000 42400
RATED CAPAGITIES BASED ON PIN DIAMETER OF HOOK MO LONGER THAN THE NATURAL EYE WIDTH (172 X EYE LENGTH) OR LESS THAN
THE NOMINAL SLING DIAMETER

HREFER TO ANSI B30.9 FOR FULL DETAILS
HORIZONTAL SLING ANGLES OF LESS THAN 30 DEGREES ARE NOT RECOMMENDED
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<l >
Nominal Bolt Number of Threads Torque Compression
Diameter (inches) (per inch) (foot-pounds) (pounds)
MW e 13 30 3,780
VYo S 11 60 6,060
o — Y, 10 100 9,060
g 9 160 12,570
1 8 245 16,530
1% 8 355 21,840
11 8 500 27,870
1 8 800 42,150
134 8 1,500 59,400
2 B 2,200 79,560
P20 ] 3,180 102,690
2 8 4,400 128,760
24 8 5,920 157,770
3 8 3720 189,720

i

Note I: All torqué values are based on anchor bolts with threadi well-lubricatod with of),

Note 2 In all cases the elongation of the balt will indsente the load on the bait,
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ERECTION TOLERANCES

Tedarance

0P P o !

(1)
Ecoantricity of Columnie)

-

@ ; L&// TN
Floor Height(h/H) i . 171000 ,;,J, 3
=

Span of Colume (VL) , h % 5mm, 1 = Smm

(3) 11000
Tilt of Column{d/H) . andd £ 18mm

(4)
Level of Baam{d/.}

S 5 o il 5l)al )3 jlxo S a5 jl sl digos: V-Y b

Figuea Tolerance

el

(1o

Center-to-center
distance tor  anchor
bolt holes (a1, &2)

s 0" el : 2 D00 and
Imm

Permendicularity of a o

base plate lo column ] % o2 : t d1M00 and

et Tie (e, e2) ‘

max. 3 mm

(12)
Canter-to-cantar P1:¢&1mm
distance of bolt holes P2:22mm
(P1,P2)
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fem Figure Tolerance
®) I i
Boam length (L) L: 42 mm
L
For beams
” s m— o
v mm,
:&MW of defiaction For
L e LM5DD and max
+5 mm, -0mm

L
I -
]: -‘\‘-":'-. 81 : L300 and max.
| __\-“"'-»-.__ =8 3 mm
(8) 1 (levation)
Angle of a stub for
baam-to-column L
connection (a1, 82) "
| i1 I @2 : L300 and max.
g "
! e I
E
(9) L2 i ) H:it3mm
Floor height, column L
length (H1, H2, H), and ol = H1, M2 4 2 mm
Length of a stub (L9, =
L2) 0 L1 2:22mm
ey
(?’C,f Iiaa® (D] EABRICATION TOLERANCE
ftam K Figure Tolerance
L1 1.2
9 ™ ] ! !
Distance from a mambes |1 ‘
end or cannection bolt 1 1} “?“ L2
rototogussotpiam (01, [ I | || <@ || il
L2} ; :
g ?:usscci{ Connection
(plale bolt holes
Center line lster
(2)
Distance from a member Liorl2;
and of connaction boll 1 £ 2 mm
hole to Bolster (L1, L2)
L1 L2
i 1 'i'il bolt
iy H:iz1.5mm
3) '
Bolster {H, L, ) = ﬂ | L:£2.0mm
5 I:£1.0mm

el el
) 8l ; + DMOD and
Perpondicularity of a max. 1 mm
and plale to beam (al), )
and flatness of a end 3 i3 \ e2 : max. 0.6 mm
;iaig {e2) A unevenness
e —*Ce e
(8)
Distance from the center *
of & member to center of * 11215 mm

bolt hole of gusset
plate (1) -
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Tilt of ladder M d = k/500 %.. "
: ( 5‘ Lﬁ
o 2
N ' el
. . c?/F,/;>~f J
Height of handrail : + 5 mm e
R Ml} ~
H = ;
:% . .#. l_zj’szj
Strafghiness of
handrail
{top rail)’ *d” 42 the deviation from 4 = 10 mm

strafghtness of handrail
in _each 5 meter

I/ L
Stralghtness of ] f & o
handrail

(miderail and tow *“d" is the deviation from d < L/200
plate) straightness in the spacing
between two handrail posts

.r—.-

o
$ L

Flatness of steel 1 d £ L/200

"L" is the standard spacing
aof floor joists

SIS 6l o)l wlitleis wuad ) jlxo sl i pl5 )l (gl Aiged : Y-F J5b




J AY 7G5y glPal saasi asasan calnad ’W |

| NY-8606-157 5 ok 300505 i 3319 9o 090 Olpic

ldio 1ol )3 B 255w Jauw g3 s o5 Packaing List 5 aiis gub 1) b 65
ﬁwﬁgo;wd@m@bu@)g.ﬂmwﬁmmgxloa)};\uﬁﬁ
S Sl LoT cuas)s .asias o Jlal o lgd b adw ilash L Z Jud9 0 40 9o55a
Jold (LSS (sla)ls La as)s e Jl sy .35 58 wale ) WolS (s Pty (SIS @an9)
sl b sy o( Downs Put) o) o an LT Jlasl sla dg) ( Guter ) T slaly T
b 8loh 9 b (Lower ) aiw $la o pxiy 9 W i oS

Punch List )L = )50)35 3 38155 0313 QC =)llss g ala yo S IS als
A Jidleh 8 ydo o Sgage Mo 5 Awg

¥ P, ¢/
@ijfmdwf/w{(a A ﬁﬂﬂ/m,a/céﬂ? ,)()u 6;/,—*(5(4/c}')""’“”

'
vun g’ {g }/,ng &AU":’/;
ZAr ”’/(p J}Ww; Al
¥ v Aoy fpop o2 U S
T W

T
Mo




|] AE TGS g\ Yalh jaasdi  aadsen Gilgah N_V

NY-8606-157 v 65k olaid O 3020 a3 P19 g aw 0053 wlsic

‘el Juad

Survey Introduction

H- V- 7Y

SIS 1 abiiis Jl 3l o 45 (5308 5 ol s ol jums auss  Piping s sld e s
._E.lu!,.m_kg).'_\).,w.ﬁ}m &J;Tg)b).;mb)ﬂagajb‘}ujwi,u 200 b odh o
9 WAool pae) (505l Ylawdiie Jdeo Lo aiib) Jl Sl sl ow)d saly 9o b
Olwige s sLa aals o ailawlio s Sedb 0 (s Lalisls )3 yl sec Lo gazel
wmans Mo 9 Soh (§ ) «SilKe

6|o$)iwj3lnwflc3(o|)uw&@&lﬁ)mlwwks&@))!uﬁg)bﬂm

Sl 9 gloil e ol wbaizs L u.alu.'uT waa dlos bods sl yew caeand b el
aoMA i jgaoan (5 ) S I 0 ST e 055 by (o e gbolie (s ls p aulas

3,8 dsal jo (o gec SIS o aibis SlplS & Sl b dsllae gl o 33,5 Al

( Site Coordinate) : W csalw S Sbaixs \-E

slise odulie abais S Lo sl go Al 03 gai paine Sl irio Sl Saly ads )

o=l 3 Sialsn el ol el (Local) Jxo olaize 000 lsissg g 3idlsd iy yu5
Sy b A aled 1539 Hasie Slay 6ol wols 5 (Global) )5 wlaixe & s aods
o=l GOl o Al ) AT D e (so odlawl X P 7 siel)l duw Sl Las )o abadis ) 0o 5 o
33,8 e Jedws (gl e o sias Jlei) (E N EL) East / North / Elevation & Jole &
el o dhis (s31ass Yl o)l ded §l s Slaixe 93505 Py VI Sl slm b aulw)
oI5 @i 59 LT S a5 Jmo ol pots  E/N/EL bl oyl causdgn 5 Sisles o osuius

\;mmbwwl@ﬂ.bbﬁwéﬂglufﬂ_ﬁhﬂwy e wouad )s ol

el 03 i o 93 MolS 5 31 o gia ke 3T I )le o p0 . S5 0 asS Bench Mark




1 Ad B gllalh saani saosan dalgas, Nj

| NY-8606-157 ' s S00 ol 5 a3 319 9w 035 i

._\.i.i.fu,auajuhal)olﬁ_—;w.!s‘;x.i.léﬁ.oLQTk53))I3__.Lﬁcﬁll)LmJ)Lo@w,ﬁ._{p)s,ubL;

(Type of Topography Camera) : )3 y3 &xiais 399 glgsl Y-€

Bl Jao shls 5 o jlun sl =S by oslaiwl Slgos u.gT)L\' s o D s

s

W

y/ )I)Bfm.)),.ndbyj\_udgaya;juuu)gbb.v'i"l.zul)bu]) Jwbuou_sbb)b-uﬁdllm
o “
=

[
»ff"’y,fw/é U U/(//ft :dl P < 3,8 dalsa

Qa; &

i //J.FVL({"
= _9/&._1&.&'4.) ({k‘:

Lm)!u.)}n.nuaznm‘_g)l_‘-/pm)é )l 5 plawl jl 5
A’Vew't/yfue,r t deve pan
J fLZJl(LeVEI)}uﬁLﬁL)u)}Ahmy)lfwldfwl»ﬁb&hbbw&b&;&%bw
g :
/}J@HQL&L@:EL;H.UJL}JU.b}bidQﬂ)S}pg&w)gdaﬂ)wom.a)ﬁ.ﬁ'uﬂ

1o s . : - -
QL‘ ?df’/quflr Dbl | 50 0 a9 (S ub 5w d.loj,m.lwehng

\<,_C§.

12
(.f
Le

I’ Aol dw S 50 055 VS HS IS Al aw 3T ple Jlas sl JEb e VB pubel

23 48 a0l dw Jl (633e 5 39ib (50 0313 1Sl Gaskie ol glas)l &S sl Al 5 pali

ahais glai)l o9l ) dace ¢yl S g (50 036led )1 VIS ) sd Swae el Lasl b slasel

P L el GO dadd s ST 3813wy )93 wae @8l JU glis)l 9 03 ges astine

Swdy gLa JH) S g 5o il 3 uTng))lULgJ.L:)A)J)l)jol,_*J.‘;ksld.h.ﬁj)h)_\

adaiis alold 4S5 910 VS S0l daled wuwasy aais gl glas)l 5 03905 @5 A9 )b (sl » ool
S gai it gd DSS olugl pada )3 ) OIS ul bl AL Sole ziv Jl pdas 390

S3e ¥ Hu)9d gwie (830 ) e juw ) wdlue wlgs (50 95 SO ()95 Jouwgs anll

Sae SNl Heald (50 &5 (g0 )5 33 3ea 5 s Shal JB b 9 Vb )> e 9 Lasl )i

Do ((wylaie pu29d £95 bl ju) b )3 o po 5 2T s U 93 ol slaiel Yo sl

Dbl Blg5 o pealb B s 35 e adold L8 e ol wwdy i T=1EN

[ujl_.éj -8l sl a9l dwlxe as YA aF sublue w9585 o sd A s Jl 5N UG

Ao alold Wy 4591 ol 590 ) JUs3 sl ()9 gaub glasl I s .l p530ed 4 s blas

S5391 e mandy seuw 339 Sllos sl i) O 3Kes a4 w1 blas (E 3 N) wlaise

g 9w Joelib La)ls sl Jois 9 oaib dgam=o Ly ()93 =l 3 ) VLS o)3 pnl 9

oslaiwl bgla sliwl) dolsl 5 s 5 6300 B B B Jeelis « @36 ol juss Alignment
' i / . . w =

Y u) ol WP Lo {y ‘L

T o o e e . S T e o e . et 2 S S —Y

abls (E/ N/ EL) wboize 4 jls a5 colw ) )1 0 oals el sl Wls o addiss ¢yl »alis



Ay 1655 ol Jaasd aasaen Oilnas N:’ ]

NY-8606-157

:ts).':.i)ha)l.x;w:-“ ‘ Q’MMJ}:’,U}LEL”;DJﬁJ}R

53 5—ac U u)9d eabais Jl ds a8 bl oo JSb (0 Alignment sl )5 ulwl 33,5 o
o8l Ao jo Sgac )y e Joa YA )3 5 b5 Al (Vb U jues b v giw ad s b
I3-F0 )93 e S pa dluw gy adai ()3 gub B ad 890 L UG 9 Sisles (e J83 1) panss
o315 S8l ) gy abaiis (25 Ol 03 e He (eBlb K &5 (Fogo ) il e SRS
=B el 59 adads (5155 ol & S JanS b g o )3V Syl pljae S
bl 5o a9
03t Us-xte A A ole GPS slidlius 3 JUs3 5l 295 wseT 3338 L
ool JB35 (09 wonsnl s 5 (585 2 o5 Qa5 p3sals 5 Kailogil o) g0 WalS 5
29> dliungs 3T A alon fac (yocuides adadi )5 ) giditio S dausss T L5 3 5 )5l andl
wlectie glys e (T A bibls Joa13 25 W o5 s gis 353,05 ) 0T (&30 acb pup Jiis3

3905 Hrews 353 ke adaidi 93 (590 Jl ple) oy 3568 03 1 wolw Jjl adais o (£ / N/ EL)
by boa wnl 34 (8 5 po (5100570 U dsa Sl i paanlaid Elosl 3,5 03ly )3 1 a)9s ol

D g 50 03laiwl 03 piwS @) guas S aly)

(Longitudinal & latitudinal Section) U.lgbgu.»a).c dolio Y-

S M ol o T ol ( pipe lines) Jasl b obi s (s ) ol ) (sla 03 5005 Slyw
Autd SISy s 5L 098 b g5 (08 5 ek gblas e 035 PS5 b I S48
o3 gl

LQ\)I._\)_;A.u'h_i_i._L_,mbua:'ui:..euél)f}i}?\_gl.&c\;hﬁjts))jlz)bwglwdij]’jl.m
29Uie s gl s Job Jl )15 Juolsd )3 E/V/EL) SIS wlaise bl o &y g 9 0
o lasd ulwl o la EL o 1S (59) cnl Gaskiie Ly yds Jud 3 juue gs 45 .3 905 Sidlgd
SiysS o Jeb gl wBE l 43 A5 Sigh e aaw 3 laie 5 blas

By b o9y 4 IS Jeoled )3 e o dgee Ll )3 juwe o abids 8 )
a sl adois ay an g3 b 1) LT glas)l 5 .00 5o bl o ) blis wladse 0oub ¢puss Jud Jl slass
D98 (e (e glhaie Ol &) & UGS e @ x5 BT (S50 S3gec pume 530 blE 5 o

I b sislens 0T Gulwl a5 3,05 0 S8 bbb JUisl )3 Jeb 5 6 rc ablio




[ AY I\i&ag\)h\‘a‘,mmu\nas w ’ ;

[ Y8606-157 TN T Olnen i oplaee wrore |

(Backfilling & Excavation) : §j33) S5 9 515 55 Ex dunlxo ogxs E-E
03 logiasie 1 3905 duslre 1) 15 0583 (5 30 ST mzs 0lgs o 0SS Slbs) &
S dud LS gblie mhiws slal 035 asubio 4o axes b o guwlaidy JUIS o 550
l_3rn,3_\}_,o.', D)5 o K sl Y 4 Lo Ysawlaisy JUIS an s aF 3 guo )3 Lol aubl s
a0 Sy ) o8 Al el )5 Taia il )15 00 ST 95 93 oyl ) vesd o 3lis 4y An g
&lﬂb}-ﬂbwﬁ)léﬂb@éﬁ&”b)).b}_ﬂd}b&hﬁn%ﬁ.}f‘&éi(@jﬁUI}._A‘.G
Sy ASb g po Sld o) I LT JSb 03 s palee 4 axgi b .33 ,5 o 5300 S JlosS
a0 )5 blis gaub Gasuie sl aSub 5 dus alub Swled by G 33,5 | o oalaiwl (Mesh)

\-& Jﬂﬁa..‘b.)):unb._ﬂ JI;,.TL@UT S9.) usz.§|_9 NIV EN e

el Cliadid
// // y / :
| et
F i 78 v |
e v i
it ///

Al S5 3y Yine 09 s \-E S
kstbA_TU_\_&‘&im.o)lm._\,)b)LT;tpl;f.z;.;ﬁsul){»guﬁwd_@d’au E
Jolaw a5 ol oty Joloa yoy g (o bl po Elai)] O ol )d Al Jodw o Jl aSiuh
gL )l ) SLA L )13 ) s OB ool jl asy .33 55 o caiblsl (C25- 26 ELY.8) e
o mlaw )3 wlelis )l ol BUI 51350 o wxidls 0 b9 aSub Gib bl gled sl y
7 33,8 aea 35308 L La Jslw and )3 0wl sy puslio 5 Seib oo pb L Jsluw

Dol 38led iy v x5 oy kg b 61 30 Sg (5 35 =




A 7B Vel jaads asaaen Olnas

NY-8606-157 - ,Sb o led O 3670 o 3319 99w 10098 Ulsic

121 s 059y 40 I yuwmo s 0g )T

Ao Jilo
Lo oJs 03 4 a5l 39a 5 53l) b 09,5 b lgic K Juad ) aF 4555les
by aize i) ooy 5 odub DI 05,5 il Jl Sales Juad Juad pl pd aiblb o I e

3l oaddls gl )l rn.DT ‘nl..\S Py

( Material Crew) : Jb yio 09,5 V-0

1B 0353 03 Y Lo SKinles 03,5 ol Glol aiby wuslaw 09,5 ol pul )l 4555iLes
1) il 23 )900 &3 09 )5 ol Al (5o S pas Sl Jmo 4 Jlpke Elgil JUBl 5 Jops ens
Sgoai Adlga HIS s sy Hlas

Pl )3 &3 1) 353 IS 455500 )3 5 3l o ek lsd iy LIS U pte 09,5
SLa L L adbrad il Lo pio 05,5 . 392 38193 IS 58l e 05,5 jabiw 3,51 5 4
Qbb J9) ao ddiaed 3aa sl JL e pauw) JLAL S )50 03 5 2l Gules Do Lo 8l
o=l 9 bl aibls Lo i)l Hlsl po JU yie Elosl 0351 d9n g0 5 W) J IS sl o oL s
oo Los)l5 Hlsl Vgnno a5) Jald eyl s . Sulas Jg) & Lo p3)l5 Jl 18> wledbol L 1) L Juls
S =20 4ol o sl 09,5 L JUs yis 09,5 bls)l G)MMQ o ul

P27 223 fc/ 420

b 4 5w 1 La JU pie gaams) &)l 23lgs (e Jbpie 095 (09 5 (Sl ) Suima gl 5
Adsles (6 39 aels yo LT (sl 9 3ubl asbls

Il imles s sl JUs pio LS Lo wuglsl 5 anl p Gab shal (la 05,5 b
oo g 4y @l 8l Ty s il JUo pie 098 L 39 0 el JU i 09,5 &y id H18 G2 )b

Material ).>gis o 0335 Miv S )lawe ¢yl a3 .33 Lo 3 )15 JI LT (38,5 Jo oo waas 5 )l

_-—-—-__-F_

whls EIW el el 3bl s soue i I 3w eyl (UL i Jo 95 S Issue Vocher

R

S

AAl )l a3y 550 5 Gaskie 3181 D LT s (e JU pie Sl &F 3ubl e slael ala o ¢y

] o} / N
AW 2 Rated QJU//',)/@?MJ v

Iy

T o vy Sl S o7 et



A JESy LAl Jaadi aassan algas

Iy

NY-8606-157 T ey Q[MJM-’};@A? R

=975 9 0dub 438,58 Jug=s JU pie (5 pedlie 5 L MV oyl &S ) 393 g0 wnleMol 34l . dusles

dLﬁJ_‘glé).}J}ﬂJJM@M}WTMO)MdM@IﬁI@L&O;AA.yo..\.a'ho.)[.)
Gl loa Glwsb whilee £95 a5 angib Ly Jobd oyl aidl a5 5 daled S9) @ 0T wileMbl 5 0 3 d
B.OM( Bill 5.0 535,5 o JuSis id yuds )5 Jobd opl Piping b)y)ailio.aa;h}ﬂﬂs

397y bas 9T Jls 3)50 JUs e ioluss .o Sbles s diis by adkas Jals of Material)

(M.T.0= Material Take Of) >5i 0

dL._a_).LoQ,)_fé}aL_io.)l.}d.g}zsdb._z]o})f3¢q'hu<&4|.7_tf.ldlg)i'.oqlfdfui)}aa).5

33909 a5s8 , 8 ol wdla pl s mubls adlod oaue 4 b LT sols sl g J S aauds g
g_o)éjlowl;lks);,_umgb_,,.;a)_rugabyﬂsﬁwuu&@»;u«,@p
-3 9 oalaiwl Ials Miv

528 bl Job s h mls 9 6 ) (= D pao L5 b Jb ke sl JU sio 05,8
ﬂ% (Material Return ola =x 0,8 )3 1) JUs pie sl JU yie oaw] adbsl o) PYEPRN
\:,:;L:;lb Vlpl aldx) 18 )s a5 Ao eulais S gk b B Jold .85l 45 0 Lo s, & Vocher)
Sdo 9 dguis Jlael muzuo =yl Jb pie 055 (590 0 A5 900 1 39 35T 1 1) JU e
JL e Vs 3) 50 00 ._'5] odac Mo ay LS AT )3 09 bl (6 3 guell =) g0
22 5 s 3dlga Hlas (Lo pd)l5 & Hh)l3S 9 oouh 3 a9 oub aid )5 (sla JU yie duwlio )
olas 3l JSlew 4 Jiles oo ) SiuSiw o

sl sty (Piping)sjls 3535 JUs yio g5-i5 45 il s loguaze W e JU sie
L Slialen )l als . auT Joc 4y (5 05 sl olubl 555 18 el 39399 JI b 2l (5l as by
3050 03 3 a3 590 Yl pie 09,5 baasss il JU ke lrils 5 Jos 5l 1 05,5 ubus
Or3in 03 7Sl il 55 b ol s Ul pio xanl (yKas 45 (5318 5 skl 5 5l J e
Lo iy Sy Jlo pie 09,5 Jauw 95 JuB Sl b 3 gub 05l 38 b 45 003l 3 4b Ol s
and ()13 3939 K OT )3 aF wuwl ilabd oy Db (5o A L 06 )l B b I S )law)

5 e welsl Bub 9 LT (590 Il U s 8l B 59ib 0313 )13 sl sl 09,8 JLial ps 5

Salga s 6l g S )l oslaiwl g Joa colw 4 5 disles Sl gd 0 1) Jb pie ol

L



(

9. Sy Glas jaasd qasaaen Glnas

NY-8606-157 S hong kg oleds O 30625 i I P19 90w 0058 Ulgic

S

S5 oda (55 0)bss 5 oluubl 4595 8yl dsa e Jl 5 oo o 3 osle O 335, Jbie

( Tchnical Office) : J3 385 Y-D
O))Jo_ﬂd__b.bj._:).o@l.m)lfjomob/plngdui.‘b)ﬂ.bﬂeji).od.g&é&&uﬂﬁq)é
SO odgss ) ) by Shal sl o)s y 0 (S8 Hi8d AoMA =) guay il odubh HId
Bl wun s w90 w) m 9 ol Al B o Shel Bl Ry =) g0 b - )
[o;;msul)lﬁuﬁ
J iz LT § 930 90 a5 Lo p3)l5" (sl )5 ) giwd pll o g S5 29 o )l5 aslsl yiubes Y
g 0o LT ool 9 Ladles hay Gub 3,5 VI gljue s a3l (33,5 suiluesls )l x5
i S
aS S0 0> 5)LS Cadgi il 18 390 )3 Loy YU & o) doli Holiuw 38 5 08 (» -V
3wl 8,5 5 e bge 0T 390 23 Loi)ls I auds wnlgs ps bl Lo x5l T Juole
~o (eplwd slesl) Clatm 5 )lso s )5 Sdtue s 03 )5 Jrel shm
0313 45 LS sLd aa 03 L shs b J1 253 3bs ol kg_m 8ol (183 aslllos -€
Sl sl 0,5 4 ol bl jib Gabo (OB ol
odsle (AL 9 0o Lol VIS Ol e 9 (ol puss a),;o).s)ojg)ﬂ)lfrns_u)l&éa gl -0
dl)_&ld&b){Wlﬁbmd}g)MUﬁdlﬂ
Mo,:o,_f)l_\.n,LmuwaﬁKRev,;g);@)uag,d)n:%}_@)T)J,.;,)Uﬁs -7
- d9a g0 wolddiue 5y aulis
Ui 03,5 s JolS o)liss Jlo ko 3930 23 IS sl b pyidsls -V
5 o o )lBs bl JLSSlay 03e an (58 oo MBI I (a3 5 aSs) g0 S -A
LT 3 oo 5 515 )Ll
St.Str.Hisory, Equipmnt History , Support Histocy , Spool sla Jols uils -9

ol 6 095 385 Uil wua al sle b auls s History



4. NaSs gHlalh Gaadd aassan Dlaas | ‘ ‘ —N

NY-8606-157 i Sk oledds a'%; M _}ﬁ_f}ﬁ}m 0995 ulgie

S5 ol I 0 lss 5 obiibl 4355 50 el Sengs jl 5 dulas 5o 43 ol b IS A55) JU yis

._L)_LQ.'J T

( Tchnical Office) : 53 »i85 Y-

o))_ro_gld_g.b}._)).oél.ﬁ)lf_jOMDbﬁinmlL:ié)iéAﬂ_.ﬁI).na.gd.ﬁLsLQM)b

SIS oduz ) ) by Shal sl o)y 0s G5 )i aoda o) guay ol o )53

Bl cunibs w90 w) x5 0T A3l 6 pF o (ol B wumdy ) Hibes - )
9 s Y lay

Bl E)L\ LaTl E 5090 &5 Lo )8 15 sla)ls )giwd r:l:_c.sl o5 S5 (9 b I aslal Hubgs -Y
g )3 LT 93 9T 5 Sa8les (B9 Gab 3,5 JIT ul juo S a3l (38 35 . aubliuwsls )l )3
silale wusudy o) g0

AS S5 90 )3 (5T Ladg3 diel 18 S)ge )3 Lo pd YU 4 sew) awl yoliw )3 5 58 » =Y
40wl 385 5 £ 50 0T 3250 23 Lo l5 I auds cawlgs )3 bl Lopd)ls T Jole
9/,/;/:;,/_1;‘,(,54 (eolwd slesl) Claim S )low w; O35 JaeSs (sl

03 (LS sla aua 03 L e el JH 393)bs (sl G asl ju (318 asllboo -
Gl al 6l 09,8 4 ol Jaul b Gabo OIS w5l

oaile 3L 9 0aib pLamil ) Wi 5 (ool st o) 50 )3) 035 33 N s Jl 5155 gl -D
hal del o muzuas b 3ame (5 20 a0l 0 sl e

Ol o9z 9 S )laoy Ly auiis auls Rev 9 39)9 )l wsd 9 J il wa gaiopT o opllas ¢
- 393 g0 wldilue 9 1o s

Jbpie 035 s Jolf woills Jlpie 3090 03 SIS sla Jold ibls -Y

3 ool o w)plbas  3bl JlSilay oae 4 (3 juae EMSI I pas 395 a5 500 0> -A
LT 3 oo 5 515 )Ll

St.Str.Hisory, Equipmnt History , Support Histocy , Spool sla Jols uils -4

w2l sl 05,5 (5u8s JHalS wua plal sla Jols auls’ 5 History




9SSy gl gaasi jasasen alnas

RS ok ST e 331939 e

@l B 035 (S8 il Jls w90 ) 5 ol Sid Sl auls b o plas - -

u:.‘q)_frolqulge)syalamﬁualsgU;.)Isyublsugl);labul;d.ﬁlf)saf).& -\
I8 o

9 el i olib 9 il puess Gl Jgawl wxilis ol i 185 sl aus 5 ool -\ Y
w53

wlﬂ}oaob)s)UmL@T&h)ljumgksl a5 bl )l cwolw sl o pulse auls (5 08 o -\
.s)J oo _,)ya (JCRF Technical Query) Jio jols sla s yd s3I

oA
4: U.DL; S sl Sial Gl Joslh giws aws s w g0 s -\ E

i s uas wllee ps Lifting Plan ags -\d

wliae plzil (sl Lo 8,15 law g5 02ub o)l sl aubuas Lo o Sipal sla addis ans -\ ¢

BVl =l pal 09 )5 a5 4 b KaS sl iy 15 53 il oyl )3 Sibl es LSLS
olas o

SMShie #3) cua 05 M 5 plhal la 09,5 LB b Sl SuiS o wlb)l S wases o) s —1Y
eule Sleisl

.o)f,é;uqﬁ_uumuguﬁﬂsght)l)fﬁbﬁgw)a&f -\A

u),_a);oéj)deLAuszlgLmo)ngjuig).gupkssb)l)éalwgﬁfui -14

f )
3 1/47 -/ U') / ‘/\A// 'ﬁ,/“”‘ e Al
//j/ M/‘”? As Built sla aubis angs 15315153 oyl b gub -Y -

QC (Quality Control Crew) :saiuS J i 09,35 ¥'-0
SLOJL als s sl o )ldis 9 Gw b QC Slol IS cawlay (bl auwl I aSlizas

Ohis VI Calizxe Jalre 3 05565 L 5 bl 6ld wa )3 Wi . abl o vl sl
3 g p3 QC 05,5 (812 Wlg3 5o b p2) B il s 2935 55 QC bl
PLEl ) i) s 5 oo i e o leial) 031 5 s Gl S s esMe -)

0313 Jos75 5 03ublS Lol lade 5 wliwe w38 GBS aabs OC slas s 5 ool

MIJMIPITP&qu!Rg INual:.t_ghb\_mp).b)ul) als 56 58 13 IS

7- / ," pe \nsppectipn petic

o ol 18

o
//"4‘5[@ ((j i:b"“’b_a

a/xﬂ > b




qy /a5 glalh jaadd aoossen Glnads ’\’)’
NY-8606-157 v Sk o e J O 5agond i I 18 o 0093 wlgic

1) QC 09,5 HLS wlwl a8 ol (5 puisne S 3o (Inspection and Test plan ) ITP : 2l
ol.“q;_u).fu.oa._pgLo).'e)lfQCUI)ghi'mbm,iJ;..uwl._\,gLajua@)jﬁLhojgﬁ)g
o diso) &S o ol pbya V> Bla)ls auls ¢l o I Jaexs 5 w0k ol o aulS oaiis
Dbl o b)) w8 5 Ly ow )b I plas e (Lo e x5 dulS Jolib ITP . 5L S0
b 0 &5 030 a3 ITP NO. 35 S lyal Jalre 5 @)1 I plos ya sl ITP s
bl e ol o ) s JI5 YT
GILS L S plosl 43 I8 5389 aF bl (o0 3w ( Filde Inspection Notice) FIN 1o
Lo 5 )15 Ol pBL wges &l jio ay FIN . 35,5 S0 p3bo )lSGlos B pdo Jl i 394 £ 9 b ol gd
oL UL p e (S )b & ol juas o Jhe LK JI b 55 Saled w))b sl
S 9 33,5 vabo FIN b s x5 U ala jo p obl o auibl e )8 Jal re
A FIN oyt 9 S5)  oliud « )b oa Jio diid Olpa )3 Al gy ) g &5 (a8
sl 835 03,25 twgts CD 33 FIN 2is)gh t55a3 b alys sl (51 43t =350
Sl ada yo ) guay &5 il (pAJK 3) 90 )3 I3 ol (Filde Inspection Report) FIR :z
0Pl w0 38 (GILS 48 .00 ,5 o p3bo(sgab 53 ol )3 Gl LIS E.gl.b) D 3y (o el
adjie 4y 1) FIR 2udl oaubs )53 sla (uslyls )s mlis a5 @ )gi0 > HbL 5 )l 1) Ghasa
Qi (5l fo ) gua &5 pLAOE 3 )90 )3 .3 g0 dled slbel IS Jl als jo ol b s

RPERNTIPLN FIR lon asl)js) b5

aS A bb o S9nge 3l LIS Gl Jols Gl e )3 i g LK alls sl s ran 55
cgle I5) olid  Hhoa) Aol os b o351 wowen CD ) s =) guas LoT sl A ges
(o) 9ol o Sph) ¢ S
3 9 pdbo ) S8 (gl Aty a5 3501 aaubs g QC (5 55 510l5 S8 531l 3 QC slay yus -Y
=) guan Zalds Sus Wl S QC}.&-.G.I)T).}B“ck up S pan Olginy (8 S 3wl )l

g (1SS 5 s b (S S5 guels



Q¥ /S5 9\Pal LAssS Laaasan calaai I\ﬂ

NY-8606-157 ' T Bk b e 3 O 30825 i )19 9500 095 Olpic

G- JIMT , UT, PT, RT, JiouﬁJAJ,JLSLdeI)qumlp)angwg%rm -¥

St 9 J S abga ye Jold s s (S5 3Ll aisie) Backlog s 5 s s2lsa s 5 o OC

2858 | o8
LT O.:L_"a)l__!cl).g'lj CEUTIR iy LT sl 39 5 YHGE 9 [o|..\.7id.w| Sl 8 0 Sl ocC -¢

bl AnblS Jols 2 sl

) g0 Al iey bl 35 (59, Jl) ol pll )l juslie (ploly &5 Lo Jobs ubls -0
( Joint hiSfﬂf'y) S dwlze glo) ) & 9ozo
©J5 29 M5 =8 by s Ly )5 auls b o5 (5 )t -7

WO 9 23 940 (b 93 I 09 33 J T 9 (5 00 deb juy (S8 385 b (s )Ket - Y

( Control Project) : o393 J iiS § 553 doli o E-0

)JuTu_\_th_J._a_.)bci)MLLQG).%Q),.@).)Oj;Hd)_Iﬁgks).l)du:l_i).go;/\r

355 Z )b )l afiyl cade 43 09 )5 (ol bl e 05 10 K Sl st (o pieie il Linlw 5 Lali)ls
dl»l@&}){i)l)@gl)‘:“_:.\L{:iw..L'»l,jo.o_ufu.aolfskﬁl);lksh}g)lfd.;ujlp))bbuljicd.__u_g
0.9)_TUdI_B)LYDJ_a£)|.A__gLAJ-;|)’9LﬂJ_ﬂLQDj)_TL_QLJ‘JTL}Ad;__l-.“__x.uu.ijoé}od\_f)é

.JM).H))._!)tjlﬁr:i‘gTC)l}JUnébmlﬂ.':sIaL?dlo})Ad)iif}Ls)._:)d.nb);

)sl.o)._fa)lfl_;u_ﬁ.mta.ﬁgks)ﬁf.hle(OVGraf Plan ) o)y » J5 s3i glo) 4ol p ang -\
S N i Ko

ol sai plo) o
WSS ghe) o)
De-tmllﬂlm a
Vol )l (5 )55 ety Sidled 9 ilie ales 5 ) £95 olwl o 5 Sle) dolij 93,5 ju) =¥

.bbﬁbw;ﬁégﬂiqm&dklﬁouw}ﬁn)}ﬂu L 4ol s oyl 03 6L
g 5 Elasl s wlSibs )8 (2 Wlis) LB 185 9 I plsil 097 (5 )l Jpuis -
D3V mhouws ol e Sl VS O 45
BLB o 38 )3 Aol =) guay ilale 5 Kiad ¢ ASl)g) ) gu0s IS by Gl ol S ans €

(B> 905 5 5l adus) ol ;5L 5 ST & 9iio




qE /Sy gHlal Saadd eassan Dinas | Nj

NY-8606-157 T Ses | O 308 i 9 919 539w 10093 Olpic

Ufﬁ..\_oju_ié)ié.)bks)ﬁrn.ﬁy(gt)ﬂe NECk)LmolS’,qu.)}.ole.ﬁ);abh)l}fL}.&J:d -0
s olf 5l U3 gas B pb o s (ol
Ol Us03 G )85 (5 5 wmasdy ) g0 ans S )5 -F

\:ij ).'iﬁ.) Lr Lg)lin.h 9 Lmeaim d}.«Oj L_gl).: d.ob).g U..uial.) =¥

(Cath up Plan)

(HSE) :Jwalog)s -7

Ja.pr.nl_p ool ¢« oM ine & Health Safey Enviroment olels caixo HSE .

,wlﬁt.@u)gewu,f)n,)la);yg;lélﬁm;qu)ﬁ,m._mbL,,,_-.wq)
ol 9 bu o @l bl b S 08 (2 9 B Aise) ol )3 R pleisl) U3ls 5 buxe &) dwoue
HSE 03,5 =olw 03 SU plad (53,8 slajls pals plil jl shsl ubls b 5 03 55 sl
5 wbly 3oidled e molaw ) dbued el ol sl 9 1) juls yoemw .dub SBlsa Joc 315
Sgo didlen ol 8l pleidl) 5 wawps Ja o) bl 9 wals 535 9 (H) wulS Jgsuine

OA—xe 4y slitiiwl 093 1,8l aulS (gl HSE iloddie sla 0395 ol 8 33 Ygose
5 03T LbT L 093 (gl S B30 33,5 0 DT 5o a8 b 0 plazeiuml 5 wols & 3905
sl Joall) giws ¢ 86 wule) 5 IS Juas @) g0 s a5l Slpbs gleil 935 3) HbsS
AT s ol G s Jsiulie 381 5l 35le5 50 (Sheal

W anb ) T )3 Josubie 38l (slys yibuy <l pdad 5 )15 £95 a5 Ax 95 b (pouass sla 09
S OLS Iy 0093 pal 03 358l 93 55 =S b SBleT HLbIS 95 95 deul oo VDT . =olw)d
o) (Jaiid ) 68 3550 5 ) gl al IS o ol pis) 39 (50 S5 da s LK (pl V> 31,8
Lty g 2 ¢ iy Lo ou o )3 JLS (a5 culw ol wow  HSE UI;;.w.él AERETRNPL e i

Sl (s olzxiy (6l a8l ) i o Slaws ey diwsy )LSloy =S b po (RT

) S s bLﬁ.:jh_.\’i:T)ULJuluuLa oiosl (5L il .ol aibls | Sieal ) jols ja g 5 sunsl




9 ESa Qe jaadi aassen calgas

NY-8606-157 CoreSboled [ Ol o 1950w 00 ol

~—

sk 2083 bl ol mzo JI elosl sl lais 5 )5 35 3181 a5 093] @dlae 3 5 asls =

.Ayml}sﬂ)zyhgﬂlog)quB3mu‘;

Ao sla by pll -

( Toolbox Meeting ) s )5 sla b Jsl )d wlyba 93,5 3) HheS 5 wlxusdgs pals =¥

Gl oLl 1 I (s sla i s« S5l 5 S asdl YT Jlul) wliuas el o5 S -¥
(9 8.

3.;s_y'q.fuuj_L_a_.nLLT.T.T)A)e.le;,of@l)ﬁhﬂl)ﬁoﬁﬁ@%ﬁd&)lfﬁa)&ﬁ -
(-l JudT 69T gon (Giblags 5la Guag s w3l da osla bl T J3E g o5

| g i) g0 Jagl puibs J piiS 9 0ua55 51 093 &3 abo s o Jiaw 3o p3Liw 43 -0

sl )35 ) Loy )ls HSE L Sitled 5 SS9 oo bgsso HSE a4 a5 olajszxe (416 ,5 5 2

( A odllml (sl ) gxo ddy Judid )a ) gxo wals )3 I 03ls iy iy S buxo )3 OIS

(PPE) iesl pjlg) auls S0 5 o =l 5 b plaw -V e

aub) »8 pls sl PPE I olyal Jiww y &S oslitwl 5 wplbs -A

ool iy @) gu0 )d Bislea )T b -9

o3 & )V ) wole) pae 5 ) 5o S =)0 ) 33N Healls sla)ls gals oS - -
L Ssl ol 5 30les Zhal ) oS b G jamie waaliv in 33193 5o Lo p3)l5 HSE a5
Ol 23 3 le5 smod p55 oluw g )3 393 g0 olwl . 385 )18 black list olus = )

(36 g VIS J gt ol 9 09 0

Lol 3 Faish) 5 Ledaly Gualy cigllss) wobw 0o audis Jolwy 29 0 5 Jsac o Ui -1 ) =

bl (oo £ oo 1305 (35 )5 w9 woclw jo pio oS s wulw )3 wae juw T 1aa Veoso 4

/ OSRA oyl "
S )
| J Nop) $Cateld .
J VA 5T <80, 3
. bz grntad PR Ny S -



% Masa glPalh jaasi aaasan Oilgass ’\’:,

NY-8606-157 v 000 o leds | O g o ) 318 paw 0093 lgic
lbt;w,g
L Kiadags

omble 3w pad Jlasl e olss Jb S Da=e 93 WS Jaie s Lqul@}f)l
S gib 0 o3latwl )6y T

wanl 0aub oals Hlis Kiabs o5 5 )5 VKb >

SighysS 90 ) 5o
( Coupled) o aly oS C 9( Close —Coupled) 595 yos alys5 B onuis alysS A

b olfiiwd Hauh dlygs sla wudls jl p5 (5l dsgos ;Y JSb
S A8 ASe e sl llasil 9 o 055 55 4 L SulsS SIS by
Sl o5 alisl )3 .3 505 dmal yo L 3 lasbiwl &y b bl 9 Sl byl I 5 (5185 wledbl
Ay 38 selaib 9 5 pe S s (HaBl S5 pljee dles JI bl 5o pige $3L) Jolse

coai 9 a9 Shuse ool pub « ollws (id Joul )b wol yposs




’ Yy FESy galh Jaani aaasan Olnas N_}’ ‘
‘ NY-8606-157 s 5k ool O e ) P19 o 050 lsic |

Sl— Gxild 95 l L3l oaub osls Ylis dio sl Sl oS I (pld aiges £ JSb o
Jgawl) Speacer s (L) 7ds I abl sb) dols a5 s )3 aF S gub (50 b.)l.é.lwlr;f Juolgs

33 )50 oslaiwl B J5b (aule

~

SO

ROTATION AXIAL MOYEMENT RADIAL MOVEMENT

BI9xe 5l (plasls glasl ¥ b

The drawings below show two basic types of rigid
couplings.

SLEEVE COUPLING
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Flexible couplings have at least one part that can This drawing shows a basic flexible coupling.
flex or give.
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Gears are mounted on the ends of these shafts.
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This steel-grid coupling is a torque-cushioning coupling.
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Thin is snother torque-cushioning flexible coupling. The coupling can * handle this misalignment.

The coupling can, ~ handle this misalignment.

The coupling shown is a flexible tire coupling.
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A coupling with a removable center is often used.
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BABIC TYPE CODE SPECIFIC CONFIGURATION ILLUBTRATION
(ROTOR)

B M
Overbung OH1® Foot mountad
P T

AN

OH2 ' Centerline mounted

gl Mt yor { ]

=T

/_)(/’ f 9(_/“'

OH3 Vanicsi |@
eaparate bearing frame

OHa" Vertical in-line
rigedly coupled

OHS Vertical in-line

closed coupled J
A e

wdué{{) ),} ’/"J

OH& High spesd mgral wa:

*5ee 113

Figure 1-2—Basic Pump Types
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BASIC TYPE
{ROTOR)

Batween

BPECIFIC CONFIGURATION

ILUSTRATION

Bearings BB Axially spiit, 1 and 2 stage
-_/‘-(v;;af/()'?)}) il / Y . (‘,/JLJ.,_&’__M/'F
b g | "W N plagt Tl S 4
Y ol |
h < -
BB2 Racially gpit, 1 and 2 stage
D
! el / ))-f( C/, / = I
e83 Axlally epiit, multistage
Radially split, multisiege:
B4 Single casing
BBs Double casing
Variically VBl Wat pli, difusar
Suspsnded S

St o) Sy 1 g5
Nf};u*"* (_(,0/)//{,_,) “J

s

Wetpit, volits

- P

Figure 1-2~Bagio Pump Types (Continuéd)
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BASIC TYPE CODE BPECIFIC CONFIGURATION ELUSTRATION
{ROTOR)
Vertically
Suspended V83 Wet pil, axial fiow
(continued)
Vartical sump:
VE4 Line shafl
VES Canillaver
/W
4 /
' !
o Lﬂ b te Aos s/l
V56 Double casing diffuset E

vE7 Double casing volute

Figure 1-2--Basic Pump Types (Continued)
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APPENDIX B—MACHINERY RECEIVING AND PROTECTION CHECKLIST

Project No.: Lo Ll Equip. Tag No.! Report No.:

Prepared By: ) . Storags Location: Date:

Equipment Deseription:

Data

14 Jobsite Recelving and Inspsction

1.4.8 Visual inspaction for physical damage or contamination.
Comments (before unloading):

Comments (after uhlmdmg)

C

Ce i s ¥
Tl

ey e e A
14.b Shipping protection inilcl?
14.¢ Have offsite (shop) Inspections been made?
1.4d  Looss components/packages match packln'g lses?
id.e Are special handling instructions required (and carried out)?
144 Components propetly identified?
14.9 Do components comply with project requirements?
1.4.h Flange faces undamaged and properly coated?
1.4.0 Plugs/caps in place, desiccants unsaturated, and equipment Jubricated?
14, For inert gas purged equipment, is the required pressure still applied?
14K  Grout surfaces clean and coated?
14. Tupped openings in stuffing boxes and gland plates sealed?
1.4.m  Impact measuring devices inspected?
140  Damage reports complated and Issued to shipper/vendor? S

s ) L)

s
1.5 General Instructions—Jobalte Proiactlon

151 Are manufactorer’s recommendations fot storage and protection available?
Note:! If so, the manufacturer's recommendations take precedence, but continue to
follow this checklist for items not covered by the manufactuer,

153 Equipmeni/material fres of ground contact? Laydown area graveled as a minimum!
i54 For outdoer storage, 1s equipment on timber?

1.5.6  Protective coverings allow free alr clrculation and prevent collection of water?
Notwe: Reuss delivery packaging, if possible.
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EQUIPMENT NO.:

158  Carbon and low alloy steel protected from comosive or wet atmospheres?
1541 Special pasts and ol tagged and handed over 1 User?

1532  Bquipment protected from construction operations such 8 chipping, sanding, painting,
rigging, welding, and zo forth. AN T

18,13 For periodic rotation of equipment, are shipping blocks, desiceant bugs, and protective
plastic clear of moving paris? Is equipment properly lubricated for rotation?

1514 Huve proper preservitives been selecied?

1815  Nivogen purge In place for spacial purpose eguipment or where specified? Use
Appendix C for logging of purge inspections.

18,16  All cavities, cooling passages, and so forth, drained of water to prevent freszing?
1,547  Dirt, ice, and sali removed?

1.6.18  Unless stated differently In subsequent sections on specific squipment, the
following applies:

1.5.18.a Oil lubed bearing housings, seal housings, stuifing boxes, hydraulic equipment, and
gear cases fogged and /4 filled with approved oil?

1.5.18.b When epecified, measure and record TAN number.

1.5.18.¢ Exposed carbon steel couted with type A, B, or D preservative? Machined surfaces
coated with type A, B, or D and wrapped with waxed cloth?

1.5.18.d Orease lubed bearings greased by the manufacturer?
1518 Ol mist system required?

1.6  Lubricants and Preservatives(/ e 5 Jcloa (5

1.6.2  Areselected preservativas compatible with elastomeric pans, esals, paskete,
and &0 forth?

1.8.3 MSDSs on file and hazards reviewed?

1.7 Bolts
1,74 Loose bolts, nuts, and fasteners identified and stored in sheltered area?
1.7.2  Preservative applied to nongalvanized or plated items?

1.8 Spare Parts
1.8 Spare parts inventoried and issued to User upon receipt?

1.9  Auxillary Piping For Rotating Equipment

1.8.1 Pips components coated internally and externally for Jong-term storage?
192  Flanges inspected and coated? ;

183  Valves inspected and coated? Ball valves in open position? Gate and globe valves in
closed position and stored horizontal?
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EQUIPMENT NO.:
Initials Date

1,10 Com pressors—General

1.10.2  Watertight covers on gll openings?

1903 Are inermediate rotor shall supports required?

1.10.4  Ix vertical storage of rowting elements required by the manufacturer?

1.10.5  Preservatives and procedures for refrigerstion, oxygen, and chlorine service
approved by manufacturer?

v |

11 aclprocating Compressors

1111 Exposed rods, eccentrics, plungers, snd machined surfaces coated?

1.11.2  Nonlubed compressors nitrogen purged, ot contaminated with preservatives?

1913 Covers on openings in cylinders and crankeass undamaged? If damaged, check for
whter or dirt inside.

1.11.4  For fleld assembled compressors, have loose components been properly cleaned and
preserved? Have carbon rings and rod packing been left out until just prior to initial
operation?

1115 Lubrication through force feed lubricators or drip feed lubricators, and/or through
manually priming main oil puinp once per week? R A, T R e

1.12 Cantrh’ugai Compraasora

1921 Is bearing housing properly lubricated and preserved?

1122 Have the lubricant fill pointe, site glass, and piping been checked for Jeaks?

1.12.6  Has a nitrogen purge, or vapor phase inhibitors and desiceant been applied per 1.12.67

113  Fans and Blowers

1.13.1  Have all exposed low alloy surfaces and shafts been coned with preservative?

1.13.2 earing housing oil level correct?

1138 Weatherproof covers installed?

1.14 Gearboxes

1141 15 gear box full of manufacturer's recommended oil?

1.14.2  Have machined surfaces and shaltz baen coated?

1.14.3  Has a nitrogen purge been applied, when specified?

116  Pumps—General

1.16.1  Coupling paris, except elastomers, couted?

1.95.2  Have Mlange surfaces been inspected and coated?

1.15.3  Have loose components been tagged?
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EQUIPMENTNO.:
i Initlals Date
= 1.16  Centrifugal Pumps
. 1.16.1  Have all openings been covered?
= 1,16.2  Have bearing brackets been filled with oil?
1.16.8  Have low elloy pump casings been coated?
ol 1.16.4  Basrier Nuid piping filled?
y 117  Vertlcal Suspended Pumps
- 1.17.1  Has preservative been applied to shaft journals at sleeve bearing and thrust disc?
1,17.2  Bearing brackets completely filled?
il 1.17.3  Bowl assembly, barre! flange, discharge héad Mlanges, stuling box, and machined
e gurfaces coated?
e 1.17.6  Weatherproof covers installed on all openings?
. 1.18  Reciprocating Pumps
e 1181 When recommended by munufacturer, have pistons and rods been removed, codled,
tagged, and stored in covered area?
) 1182  Has rod packing been removed and tagged, when required?
: 1183 Have suction and discharge valves besn removed, coated, and tagged?
K 1,484  Jins crankease been filled with preservative? .
- 1,185  Have eylinder and distance plece walls been coated?
- 1.18.6  Bxposed shafis coated?
- 1.19  Steam Turbines
1,18.1  Have suffing box, shaft in packing area, and flange gasket surfaces been coated?
= 1,183  Arc weatherproof covers on all openings?
1,194  Have internals been inspected for cleanliness?
1.18.6  Have looscly shipped cotpotients been tagged?
- 1.18.8  General Purpose Turbines
i 1.19.8.1 Have carbon rings been removed, tagged, and stored indoors?
1.19.62 Have shuft journals been lubricated?
e 198,63 Have bearing housings bean filled?
i 1.19.8.4 Have exposed shafls been coaied?
— 11965 Has governor been filled with manulacturer's approved fuid?
= 1.18.7  Speclal Purpose Turbines
- 1.19.7.1 Have vaive racks, cam, and cam followers been inspected and costed?
1,18.7.2 Have besring housings, shaft journals, and thrust bearing discs been coated?
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1.19.7.3
1.18.74

1.20

1.201

1.20.1.a
1.20.2.3
1.20.2.4
1.20.2.5
1.20.2.8
1.20.2.7

1.21

1.21.4
1.21.2
1,213
1.21.4
1218
1.21.6
1.21.8

EQUIPMENT NO.: _____

Have exposed shafts been coated?

Has the nitrogen purge been applied?

Motors
Heve motors been inspected and tagged?

Has an insulation test been made and logged? Have vil levels been checked?

Has shaft been coated?

Have seal areas bean covered with waxed cloth?

Have manor baseplate or feet been coated?
Have nonweatherproof motors been stored indoors?

Have space heaters been energized? Have waming signs been posted?

JInstrumentation -3l

Do instruments comply with specifications, and ars they properly agged?

Ait loose instrurments stored in o dry enclosed area, in original factory packaging?

Can premounted instruments be stored outdoors?

Are electronic instruments stored in 5 dry haatad room?

Are pneumatic instruments stored in a dry area’

Are Instrument cases and local control pancls stored in a dry hested room?
Are thermometers, pressure gauges, and gauge glasses protected from physical damuage?
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Section 4—Grouting Checklists

4.1 Machinery Installation Pregrout
Setup Checklist

INITIALS/DATE

Anchor Boll Preparation

3.5.2  Anchor bolt sleeves are clean
and dry and filled with a non-
bonding moldable material.

3.6.2  Anchor bolis are not tilted or
bolt-bound and are perpen-
dicular with respect w the
bottom of the baseplaie/

soleplate,

3.6.3 Foundstion anchor bolt
threads are undemaged,

3.5.3 Foundation ancher belt
thieads have been wrapped
with dutt tape for protection,

3.54  All anchor bolt locations and
projections have been veri-
fied.

Foundation Preparation

3.8.1  Anadequag weather-protec-
tve cover has béen con-
structed over the areas 10 be
groured.

3.82 <Concrete foundation I8
roughensd up and all laitance
removed for a good grout
bond,

3.8.2 The minimum grout thick-
ness under any portion of the
baseplate/eoleplate will bs
25-350 millimeters (1-2
inches).

3.6.2  Foundation iz free of siruc-
tural cracks,

3.6.3  All grout forms have been
provided with 25-millimeter
(1-inch) 45-degree chamfer
sirips at vertical comers and
horizontal edges.

3.6.4 Concrete groul areas are
clean and free of oil, dust,
and molsturs,

INITIALS/DATE

APIYAY
Groul Forms
A7 Grout forms are of adequale
strength to support the groul.
373 Inside surfaces of grout have

ar4

3.7.5

thres coats of pase wax ap-
plied.

Qrout forms have been
sealed to the foundation o
prevent leaks,

Grout forms have 25-mil-
limeter (1-inch), 45-degree
chamier strips at all vertical

corners and st the horizonial

surface of the grout,

Mounting Plate Design
Verification

382

3.83

3.8.4

1838

168

87

388

Bageplate/soleplute has 50-
millimeter (2-inch) minimum
radiused corners.

Anchor balts have 3-mil-
limeter (&-inch) annular
clesrance in bazepiate or
solepluie holes,

All pump and other small
baseplates have been pro-
vided with vertical leveling
SCrews,

Baseplates have besn pro-
vided with one 10-cemimeter
(4-inch) minimum grout Hll-
ing hole in the cemer of each
bulkhead section and ong 12-
millimeter (M2-inch) vent
hale,

Baseplates have sufficlent
grout and air vent holes in
each comparmment 1o allow
for proper grouting.

Elevation adjustment nuis

will not be permanently
grouted.

Buseplaie leveling  juck-
screws have been provided
with stainless steel leveling
pads.
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INITIALS/DATE

Mounting Plate Design
Verltioation (oontinued)

3.8.8  Baseplate welds are continu-
ous and feee of cracks.

3.8.10 Al grout pour and vent holes
ars accessible.

Mounting Plate Preparation

3.9.1.1 Daseplate/soleplate has been
blasted and all grouting sur-
faces prepared in accordance
with the grour manufac-
turer's recommendations.

Three coats of pasie wax
have been applicd to all sur-
faces where grout bond is not
desired. These surfaces in-
clude jackscrews, grout
forms, and coupling guard
bolts,

All miscellancous mounting
plate holes are plugged to
prevent the entrance of grout,

3.9.1.2

348.13

3.9.1.4 Eqguipment lo be grouted is
isolated and in & strain-free
condition with all piping,
conduit, and o forth, discon-

necled,

Expansion Joints

3.8.2.1 Expansion joints placed on
1.4- to 2.8-meter (4- to &-
foot) intervals.

3.8.2.2 Expansion Joints fixed lato
position such that they will
not move when grout is

poiirad,

Soleplate instaliation and
Laveling

3,8.3.1 The elevation to the wp of
squipment baseplate or sole-
plate referenced to the ¢lvil
benchmark s in agresment
wilth the construction grout
drawing.

All shime ueed in subsoles
plates are AISI Standard type
300 etainless steel,

3937

INITIALS/DATE

Soleplate Installation and
Leveling (continued)

3.9.3.9 Al machined baseplate or
soleplate surfaces are leve] in
accordance with the specifi-
cation, and signed-off Data
Sheets for level record have
been completed,

Baseplate and Installation

Leveling AP 610 and ABME

Pumps, and General Purposa

Equipmant

841 All baseplate elevations set
in accordance with the con-
struction drawings.

A preliminary squipment
allgnment check has been
made.

3.94.2

1.8.45 All baseplate surfaces are
level in accordance with the
specification, and signed-off
Dats Sheets for level record

have been complated.

Pregrout Setup

8.12.1 Al surfaces in contact with
grout are clean, dry, and oil

free.

Anchor balt nuts have been
“snugged" inlo pesition to
prevent baseplate/soleplale
floating,

Anchor bolt sleeves have
beea filled with flexible mas-
e matecial,

Top of anchor bolt slesve has
besn packed with a soft
moldable material,

Grout form elevation agrees
with the construction draw-
ings.

Grouting material is in clean,
dry, unopened containers and
has been stored at & tempers-
ture of epproximetely 21°C
(75°F) for 48 hours prior to
grouting.

3.12.2

3.12.3

3123

3.124

3.12.8
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INITIALS/DATE  Pregrout Setup {continued)

3.128 Al foundaton and metal sur-
Taces ars within the smpeea-
tuee range of 18-32°C
{65-90"F).

Sufficient quantity of grout-
ing materiale are on hand at
tha jobsite to complete the
Job (13=25 percent extra).

312,10

3.12.11 Clean tools, mixing equip-
ment, and safety supplies are

on hand at the jobsite.

i 3.12.12 Material Safety Dala Sheets
and personne! protection re-
quirements have been re-
viewed with ull grouting

personnel,
EQUIPMENT IDENTIFICATION NUMBER
GROUTING INSPECTOR DATE
4.2 Machinsry Installation Grout INITIALS/DATE  Mounting Plate Grouting
Placemeant Checklist Grout is placed wilh'ir_l its pot life,
Time ar beginning of pour:
Amblent iemperature at beginning of o
Gronn pour °C (°F), Time ut end of :7::;) -
Pre-grout mesting has been completed ) . »
and all Pmﬂﬁl understand the grout —— s e B8R No ‘l‘lb"‘aw is Uw to facili-
plan and individual responsibilities. a8 grout placement.
s e 3.14.2  Groumt pour rate iz slow
Grout Mixing enough 10 permit air 1o 8s-
i 3.13.2 Resin and hardener are e i
mixed at 200-250 rpm for — 343 The groul volume used
the specified time and no air ugrees with the estimated
entrainment is indicated. cavity volume,
3.13.3 Full bags of aggregate are 3.14.4 No grout leaks are observed,
slowly sdded to blended 3148 Fors
. p i v v pecial purpose equip-
resin/hardener liquid and ment, a grout sample is ob-
mixed to completely wel-out talned for each barch mixture
the uggregate. (polystyrens cup full) for
3.13.3 No partial units of epoxy, compressive strength testing.
resing, hardener, or aggregale Al samples are (o be labeled
used. and their batch placement ko-
3.13.4 Grout mixed in a clean, slow- cation noted.
speed (15-20 rpim) portable s e 347 AN grout surface air bubbles
mortar mixer (or in & wheel- are removed,
basrow for small pours), ; 3.14.9 Grout holes and vent holes
filled with grout.
— —  Ambient temperature at end of grout
pour ®C (°F).
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4.3 Machinary Installation Posat-Grouting

Checklist

INITIALS/DATE

AR e s B

B

EQUIPMENT IDENTIFICATION NUMBER

GROUTING INSPECTOR

Post-Grouting instructions

3.1

3.15.1

3.15.3

3.16.4

3.18.5

3.158

3.15.7

Anchor bult size:

Grour 1 of sufficient hard-
ness 1o remove forms.

Grout forme remainad in
place after grouting for
48=36 hours.

Mounting plate jackscrew
holes are filled with a flexi-
ble maierial such as RTV sils
icone rubber,

Groul is checked for “soft-
ness” with a dial indicetor.
Baseplate/soleplate checked
for soft foot at each anchor
bolt location with a magnetic
base dial indicator as anchor
bolts are torqued. Base
movement does not exceed

0.02 millimeter (0.001 inch),

Expansion joints sealed with
elastic epony séam sealanl.

Top of machinery foundation
paintad with a grout-compat-
ible nonskid prowective coat-
Ing.

Lubricate all anchor bolt
threads liberally and torque
anchor bolts in accordance
with the manufacturer’s rec-
ommendations,

Torqus specification:

Ingtalled torque:_

3.15.8

Ensure that all anchor bolts
have full peneiration of the
anchor bolt nut and & mini=
mum of 21/2 threade protrude
above the anchor bolt nut.

INITIALS/DATE

e —

Filling Grout Voids

3.16.1

3.16.2

3.16.3

3183

3.16.4

3.16.6

Baseplate “sounded” for
voids and all voids repaired,
Indicate number of voids
found, their size, and their lo-

CRUON s

Vaid arcas have NPT s
holes installed in opposite
comners of void with grease
fitting installed in one of the
holes,

Growt void il end vent holes
are In “communication,”

Dial indicator uvsed on
mounting plate (o monlior
plate movement while filling
grout void.

All spilled grout is cleaned
up with manufscturer’s ap-
proved solvent,

Recheck baseplate to ensure

that all voids are filled with
grout,

DATE
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