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INSPECTION ACTIVITIES Criteria / Standard = E g w
w = o

> =)

a

PRELIMINARY ACTIVITIES

Pre-Inspection Meeting (PIM) | Project Spec | H | H | H | H

MATERIAL and/or EQUIPMENT INSPECTION (INCOMMING)

RAW MATERIALS INSPECTION

Material identification and Markings
(Material Certificates)
e  Pump Casing EN 10204 3.1 H H H H
e Impeller
e Shaft
Pressure Casing Material Inspection Table 14 anldlt%S, API610, H RA RA RA
Execution of major repairs (Such as
Welding Repairs) Approved Procedure H w H R
MAJOR EQUIMPENT INSPECTION
Motor Inspection Project Specification /
e Type Test Certification ) P H R RA RA
. ) Factory Standard
e VI (Visual Inspection)
Motor Inspection
e Free Rl:In Test Project Specification / H RA W RA
e Insulation Test Factory Standard
e  Bearing Temp. Check
Shaft Seal Inspection Project Specification /
e Type Test Certification ) P H R RA RA
Factory Standard
o VI
Shaft Seal Inspection
Project Specification
e Hydrostatic Test (Cartridge ) pecification / H w w RA
. Factory Standard
design)
Instrument Inspection Project Specification /
e VI and Review Documents and ! P H R R R
. . . Factory Standard
calibrating certificates
MATERIAL and/or EQUIPMENT INSPECTION (MANUFACTURING)
Hydrostatic Test
e  Pump Casing API 610, 11" H W W RA
e Seal Pots (if any)
Balancing Test ISO 1940-1 H R R R
Pressure welded parts ASME BPVC, Section VIII, H R R R
e Liquid Penetrant Inspection Division 1, Appendix 8
Structural welding /
MSS SP-55 / ASME BPVC
e Base plates ’ H R R R
P . Section V, Article 9
e Supports and Connections

P g yile S Gy (paasi 4 P
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EQUIPMENT INSPECTION (FABRICATED)

Performance Test

. H-Q Curve
e P-QCurve API1 610, 11" / 1SO 9906 Gr
e Eff—QCurve | H w w w

e Noise measurements
e Vibration measurements

Mechanical Running Test
e  Stability of H-Q Curve

API 610, 11"
e Temperature measurements

e Vibration and noise (834.22)
measurements
Visual and dimensional inspection at
assembled condition (before Approved Drawings H R R R
Mechanical Running Test)
Surface preparation prior to painting, Approved Painting H R R R
coating, lining Procedure
FINAL INSPECTION
Painting and Coating Check Approved Painting H w w R
Procedure

Installation of wiring and piping (Seal Approved Drawings H W W R

Support System)

Aux. ltems check
e  Spare parts As per Project Spec H \ \ RA
e  Seal Support Systems

Pre Shipment Inspection (including Name

plate, tagging, packing and As per Project Spec H w w R
marking Inspection)

Final visual inspection As per Project Spec H w w w
Documentation review prior to release As per Project Spec H RA RA RA

Abbreviations:

TPI: Third Party Inspector R: Review Documents
VI: Visual Inspection RA: Review and Approved Documents
H: Hold Point W: Witness Test

SW: Spot Witness (10% of total and/or 10% of Similar Parts)

gl oo dntd S S poe Jawgs ITP Lulul 5 izres g ouijle a5 gl e a4y, wuﬁ’yw Aol y ol ags
0978 S (o0 oy | o3k sl ol 5 SIS 51 Jgame g3 al e B0 slal ) Dlalad S 0920 asliy
aby S o9 atie ITP L @l 1o b asliy ol ;500 Sle 4 058 o JuoSS 5 2ol ITP Lolul 2 Ygone 1 alos!

8l oo ) ol slo by Jols Ygaxs QA/QC Plan coiS e o Jyus
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7 QA/QC Plan
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Section

Part(s)

Inspection activity(ies)

Raw Casting Parts

Pressure containing parts

Impeller

Material Certificate type 3.1 for Incoming Heat Nos.
Also, VI and Dimensional Check

Bearing Housing

VI, Material Certificates type 2.2, Dimensional
Control

General Parts

VI and Dimensional Control, Material Check

Material Certificate type 3.1 (only Chemical analysis)

Raw b q Shaft for each bar diameter.
aw bars an U- Profiles VI, Dimensional Control
Structural Steels - - -
VI, Dimensional Control, Material Check for Alloyed
Plates
Steels
Motor VI, Type Test reports, Free Run and Insulating Test
at ASK shop.
Bearing VI, Document Check.

Standard Parts

Mechanical Seals

VI, Type Test Report and Document Check

Instrumentations

VI, Document Check

VI, Dimensional Control, Material Check for Alloyed

Pipe(s) Steels (Type 3.1) of Incoming Batch

Fitting VI, Dimensional Control, Material Check for Alloyed
Steels (Type 3.1) of Incoming Batch

Bolts VI, Dimensional Control, Material Check for Alloyed

Steels (Type 3.1) of Incoming Batch

Other standard Parts

VI, Dimensional Control, Document Check

Notes:

- Visual Inspection (VI): The all surfaces of materials will be inspected visually and conformed to be
free of adhering sand, scales, cracks and hot treas. Other surface discontinuities will be judged
and accepted in accordance with MSS STANDARD PRACTICE SP-55. 1980.

- Dimensional Control: The Materials will be confirmed that they have ample dimensions including
proper margins for the machining process. Also, the material will be accepted that their shapes
are located correct positions per the work drawings.
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Part

Test

Brief Procedure

-Pump Casing
- Pressure Welded Parts
- Cooling Water Jackets

Hydrostatic

- Test pressure will be subject to the pump datasheet.

- The cooling water jackets shall be tested at 10.5 kg/cm2 G,
if provided.

- The duration time of the test shall be minimum 30 minutes
as per API1 610 paragraph 7.3.2.4

Impeller

Static and
Dynamic
Balance

- All impellers will be statically balanced by using two sharp
edge rails.

- In addition to the static balancing, the impellers will be
dynamically balanced in accordance with ISO 1940-1

- Rotors of multistage pumps (2 or more stages) will be two-
plane dynamically balanced to ISO grade 1.0 in accordance
with project specification.

- The individual impellers or rotors will be dynamically
balanced.

- The allowable eccentricity in plane of correction will be in
accordance with ISO 1940-G1.0

Pressure welded parts

NDE

- As per ITP (minimum PT and Hydrostatic Test)

Welded Repair Parts

NDE

- As per Approved/Factory Procedure

Structural welding (Base

plates, Supports and | VI - Visual Inspection as minimum
Connections)
S5ge Sl (o3l wiged =¥ Jour
Describe Test Brief Procedure

- Prior to rotor assembly, the clearance between impeller
Running Clearances | Dimensional | wear ring and case wear ring will be measured.
Measurement Check - The values of clearance must be within the limitation

specified in API 610 Paragraph 5.7.4 and table 5.
Rotor Runout | Dimensional | - The eccentricity of shaft and impeller wear ring will be
Measurements Check checked.

- After completion of pump assembly, outline dimensions
Outline Dimension shall be checked against the specified approved outline
Inspection drawing and shall be confirmed within the following

tolerances.

Flange Dimension

- The tolerance of flange dimensions shall be compliance
with ANSI Standard B 16.5.

- Pumps per specification

- Accessories per specification

- Spare parts per specification

- Name plate per specification

Db 5 9lse Jold wilg o0 Jsaze 2l lo (o)l
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- Tagging per specification

- Instruction manual, caution plate and rotation mark, where applicable
- Identification marking per specification

- Fitting conditions of the parts

- Blind lid for all flanged and threaded openings

- Overall visual inspection

- To be described the inspection and test reports
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Surface Preparation
Parts Solvent Cleaning Wire Brushing Hand t.OOI Sand Blasting
brushing
Base plates and skids X X X
Pumps X X X
Steel structures X X
Stainless Steel pipes X X
Standards and Code SA 2 SA2 SA2 SA2-1/2
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Primer Intermediate . T.op or Top Color REMARK
coat coat Finish coat
Zinc Rich Epoxy
Epoxy Polyamide Polyurethane 9006 For Pump, Base plate, Internal
(70 microns) (150 microns) (50 microns) accessories and piping

Ol Joor g (g0 Ay igei = ¥ Jgor

PackingType = = Estimated Shipping
TAG No. Wrapped and Wooden Box Wooden Box Dimensions Weight
Palletized (Domestic) (Sea freight) LxwxH (m) (kg)
X 35]15] 15 500
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ASTM | Grade Description
Code
A48 Class Standard Specification for Gray Cast Iron

25/30/40

Gr WCB | Standard Specification for Steel Castings, Carbon, Suitable for Fusion
A 216 ) . .

Welding, for High Temperature Service

Type 420
A 276 | Gr316L | Standard Specification for Stainless Steel Bars and Shapes

$31803
A 351 | Gr CF3 M | Standard Specification for Castings, Austenitic, for Pressure Containing Parts
A 487 §;6NM Standard Specification for Steel Castings suitable for Pressure Services
A 743 Gr CA 15 | Standard Specification for Castings, Iron Chromium, Iron Chromium Nickel,

Gr CF3 M | Corrosion Resistant, for General Application
A 890 1B Standard Specification for Castings, Iron-Chromium-Nickel-Molybdenum

Corrosion Resistant, Duplex (Austenitic/Ferritic) for General Application
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Depending on NPSH; and NPSH ,

Short term operation
1.0
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Short term operation
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© Gear coupling

1% Metalic flexible-element coupling

Y Metalic Diaphragm coupling
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*! Elastomeric compression coupling
2 Double-engagement coupling

2 Quill-shaft coupling

4 Single-engagement coupling

» Torsionally resilient coupling
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2 Coupling contiuous rated torque

7 Coupling rated maximum continuous angular misalignment
® Coupling rated maximum continuous axial displacement

» Coupling rated speed

*® Maximum allowable speed

*! Maximum allowable temperture
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32 . .
Application factor
33 .
Experience factor
34 .
Machine rated speed
35 .
Machine rated torque
36 . .
Maximum continuous speed
37 . .
Maximum continuous temperture
38 .. .
Minimum continuous speed
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** Minimum operating temperture
“* Trip speed
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Angular misalignment
* Axial displacement
* Axial reference point
4 Coupling axial reaction force
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* Coupling mass silmulator

4 Electrically insulated coupling
4 Flexing length

8 Floating shaft

9 Half-coupling

% Solo plate idling adapter

>! Lateral offset
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> Limited-end-floating coupling
> Moment simulator

** parallel offset

> potential unbalance

*® Residual unbalance

*” Shaft-mounted assembly

> Spacer

> Spacer gap length
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60 . .

Torsional damping
61 .

Torsional natural frequency
62 . .

Torsional tuning
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ISO 10441- Petroleum and natural gas industries- Flexible couplings for mechanical
power transmission- Special purpose applications
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[1] Impeller pumps, Stephen Lazarkiewicz, Oxford, London, 1965.
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[3] Centrifugal pumps, Johhan F.Gulich, Springer, Leipzig, 2007.
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10 50 JBE) =7 S byl S byl Sl 0,138 ISO 3675

dm3

(a0

flash point,
min

(s adadis)

Cleveland °oC
open cup

177 177 177 ISO 2592

Pensky -
Martens 165 165 165 ISO 2719

closed cup

Total Acid
Number
(TAN)*** mgKOH

8 s 0rle) g

(!

S i Sed 5,158 Sgds yi,l5S ISO 6618

foaming, max

: iy
(0255 49 ml

sequence |,

24°C 450/nil 450/nil 450/nil ISO 6247
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sequence ll,
93.5°C

(Yous )

sequence lll,
24°C
(¥ i)

100/nil

100/nil

100/nil

450/nil

450/nil

450/nil

Air release at
50 °C
(Iga &3t 315T)

min

DIN 51381

water
separability
(o Susas)

1** method,
max

(J9! so9)

300

300

360

DIN 51589
PART1

2" method at
54 °C to 3ml
emulsion, max

OF 35 095 (si9))
o ¥ G a0
(Ogawslgol yid

min

30

30

30

ISO 6614

rust-
preventing
properties
after 24hr

YF 5o )
(celw

E

Jo

Jg3

ISO 7120
Prodecure B

corrosiveness
to copper, 3hr
at 100°C, max
rating
S (5 595)
el duw (o &
Yoo gloo o

(a0

1b

1b

1b

ISO 2160

oxidation
stability
Jolio j0 Ceoglio)
(O gamwlommns|
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1** method
(Js! so95)

total acidity,

max mgKOH
cS“‘-.'.““ Mb) T 1.8 1.8 1.8

(Js

sludge, max

(=)

ISO 7624

2" method
(p3o Sb9))

time to total

acid number
of 2, max

< oY oley) h 2000 2000 1500

0 ylowhs 43 (yumw

(Y ol (5

ISO 4263

45 (0uisS Gyas 5 0o adg Bils Syso ,0) 6 SmsS oyl Lanli (Db ¢ abais Syl a4y azgi b cel (Kow ¥

D5 58 SBBlge 3500 09 (oo (S5 (o9, 4 i
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& #9 a>lg

S (599

viscosity grade

() g 4 5) 32 46 68

kinematic

viscosity
e 3l)

39 (Siloduw mm?2
f.°C g

O yoS 28.8 41.4 61.2

3.yt 35.2 50.6 74.8

ISO 3104

viscosi}y
index
(ceryl el
min

ISO 2909
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pour point
(S alail)
max

°C

ISO 3016

Density in
15°C
18 50 J&=)

(a0

kg
dm3

Sd 158

S byl

S B,

ISO 3675

flash point,
min

(dd alaiii)

Cleveland
open cup

Pensky -
Martens
closed cup

°C

177

177

177

ISO 2592

165

165

165

ISO 2719

Total Acid
Number
(TAN) %k ok ok

55 5 oslelt)

(g

mgKOH

Sd )l

S byl

Sy b,

ISO 6618

foaming, max
(g0 ,5 &)

sequence |,
24°C
() i ¥)

sequence ll,
93.5°C

(Vi )

sequence lli,
24°C
(¥ i )

ml

400/nil

400/nil

400/nil

100/nil

100/nil

100/nil

400/nil

400/nil

400/nil

ISO 6247

water
separability
(o] Susa5)

1** method,
max

(J9! so9)

300

300

360

DIN 51589
PART1

2" method at
54 °C to 3ml
emulsion, max
OF 35 e (si9))

o ¥ G ax,0

min

30

30

30

ISO 6614
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rust-
preventing
properties
after 24hr
TP 5lom K

(celw

E

Jod

Jg3

ISO 7120
Prodecure B

corrosiveness
to copper, 3hr
at 100°C, max
rating
S (5 y55)
el dus (o &
Yoo Gloo o

(a0

1b

1b

1b

ISO 2160

oxidation
stability
Jolio j0 Ceoglio)
(O gamlomns|

1* method
(J9! ob95)

total acidity,
max
Sl cabsl®)

(Js

mgKOH

1.8

1.8

1.8

sludge, max

)

0.4

0.4

0.4

ISO 7624

2" method
(p3o Sb9))

time to total
acid number
of 2, max

ez p3¥ olo))
0 ylowh &y (ydamn

(Y ol (5

2000

2000

1500

I1SO 4263
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ELPEX-S
SN,NN,WN NR -40 1.1 1 1.25 1.6 - - - - -
ELPEX-
NX > VMQ -40 1.1 1 1 1 1 1.1 1.25 1.4 1.6

# Jgo

Slod e

NR Sl b (S (b Sy
NBR (0692) 53Bgr s S
HNBR a1y o sl ST opolig Sy

CR 0SSy
VMQ OeSelew

TPU Obssl ok

VP Syl glb ooy (panas 4 i




WAY 550 cogms Jho ¥ 0 ylo 4y pid

V Jsor

JLail g9 ou dmogi (349
DIN 6885-1 .b 51> DIN 6892
TN SO DIN 7190
DIN 5480 &L i l5» -
oo gy ld VDI 2230
close-fitting bolt L s -

GO o>
29 oo Al 5 0 oSl sl Saly o8 Sl (gl coas SO0 lge 4 4z b
Sy o5 0,5, byl o (i (Jgl o8

FR%Y u‘}"‘ »))‘9.0 u,u.iu w‘ U] o)S)ISU,o L;la.».‘?m Ja)‘).o.uj ;i...l»; )| > M‘P).a Ll ‘AU/ U"JB‘ u_iu.l.v; s.)l?u.v‘ (5‘)"

S Ll (pgo pl8

oailes ShaS Lawgs onds aill Fellls 5l onliiul b yuizman e Jsl o5 15 00ds peesd 60,5kos Lyl 5 b aulys a4y 4z g b

Db (oo Dl ShisS (5

03l o pb e (po 5

B (0 S alin )8 0 0 T Jguz leslaal L

Lo pé (i (0l

D5 oo atein bd (0 0 Joo leslaul b

Souls 55 535 H9beiS JT ol 5l s (pomiy 5

1] (g0 Cesd 4 5 5 ety SIS e Jood Sy sS oS (5,5k5 L

Ty = 9550 X

nyn
Sy o5 (595 sl (2815 5L (e (i o5
22,5 haws (aBly gl a1y JT o) gliisS g oo lod g 0y ol pols il s b

Ty, = Ty X FB X FT

Vo0 Gguiy yiilw (gl oy (a4 il



WM’,JL; e Jl..w A% a)l.a.{;} 4.1).....:

819 oy S Lo HaLidiS (yuni (i o5
sl il SilsS 0 )Shae (slos 4 4 b ooy o y5lisS
Tmax = Tmax X FT
g Cod b adlal Hgliid i (piind o8
bl plpy Sah oS o Shae slod @y a9 b bbb adlal jliss
Tor = TkoL X FT
Souly o5 uilS 58w yub (i (ot P
el )l S8 a2 a3l 550 ) ¢ 5 ST (Saalins jleas b S8 ST

(ferr

o ferr o1 55 a5 el [(F07) e o8 eyl 3,2 Vel ity (Sslips (gt L uils 8 51 Y

sl (Saelizs jgless L
el V0,500 uilS 8 o o ail ZAPEX s ARPEX slo (5w 5l SilhsS ST Y

Sy oS (28lg (Kol d Hb (i (o0 o5

D9 (o0 dumle 5 (5 Akl 51 Sl sST aBly (Selis L

1.5
FB-1

Ty, = Ty X FF X

Souls o5 wlw ! (pao3b o8

&S oS 0 Sl eple g 00,8 L.\.u I ;f...‘.b; S Sluogas Joax A;i...lxjfd oddjle &S ph Sybsgwlﬁb
WS Lol p5 Jes bl s soles

—

Tkn = Ty

!
Tk max = Tmax
!
Tkor 2 Toy,

Tew = Tw

nKmax 2 nmax
il Sk oS (5597t @b e Sk 5l eI (597 mals

il 4l Jlytan caid i b KilieS i
S5 atie SilisS s oo Jlail £g3

>|<|v|e| 6| t]| =

Vo7 Sguhs yile Slo oy (panarkd 4yl



yay ).JLY“ Ol Jl.w A a)l.mi'a :U)..LJ

&=l g &b
VoFEY gl o, laitanl -)

ISO 10441- Petroleum and natural gas industries- Flexible couplings for mechanical
power transmission- Special purpose applications
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FLENDER standard couplings- Catalog MD 10.1.2009
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