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1. GENERAL
1.1 FOREWORD 7
(1) This document presents necessary installation work, wiring work, and field assembly work.

(2) This document shall be used for site work estimation only. The contents of the work may
be changed depending on the installation site condition.

(3) Kobe Steel can not take any respons;blhty for any price discrepancy between the
estimation based on this document and the actual installation site work.

1.2 GENERAL REQUIREMENTS FOR WORK

(1) Since foreign matters in the compressor or the system may cause significant damage,
take care not to'leave tools, waste cloths or foreign materials in the compressor or piping.

(2) When carrying and installing the equipment handle it carefully not to injure.

(3) Kobe Steel Service Department is available for assistance relatmg to problems
encountered in installation of the compressor.
In addition, Kobe Steel Supervisor is available for on-site requirements. To avoid
problems with your warranty, Kobe's Service Department must be informed immediately
of any visible damage to the compressor and the auxiliary equipment after unpacking and
before initial start-up.
If any problems arise during the warranty period, no repair should be made without any
approval of Kobe's Service Department before starting the work.
Unauthorized disassembly or repair within the warranty period may void the warranty.

1.3 OVERVIEW OF COMPRESSOR ERECTION AND RE-ASSEMBLY WORK

{1) The compressor unit was completely assembled at KHI-Kobe Works.
Piping and wiring work within the skid also carried out.

(2) Wiring work within the skid had been completed at KHi-Kobe Works.
(3) Wiring work between the skid and DCS are to be carried out at installation site.

(4) Maintenance deck, ladders, hangers and supports may be required around the
compressor skid. But the design, material and manufacturing of the deck and ladders are
out of KSL scope.
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RELATED DOCUMENTS AND DRAWINGS

The documents and drawings should be prepared and referenced for the erection work of
the compressor and the auxiliary equipment.

KHL Pws. Wo. DWG.NO.

Operation & Maintenance Manual X9E20- 48102 (20M-C04347)
Schematic Drawing X9£20-02030,%9520-02031 (00028282, 00028291)
General Arrangement Drawing XfE20-42/00 (00028281)
Foundation Drawing ' X3£20- 05207 (00028283)
Painting Specification (at work) YiEw- 4501 (20S-C13443)
Rust Prevention (at KHI-Kobe Works & site) X9820- 42701  (208-C14371)
Lubrication Schedule X9£20-43/02  (208-C13764)
Spare Part List ‘ ¥9220- 482 (208-C13785)
Special Tool List XiE20 - 48702 (20W-C06393)
Termination and Wiring Diagram Ysr0-¥502  (038-K24880)
Control Panel Specifications X7E20-521  (03S5-K25938)

NOTE: Please refer to_the latest revision gdcuments and drawings.
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3. CONDITION OF UNIT SHIPPED FROM KHI-KOBE WORKS

3.1 It is essential for planning erection work to be aware of the delivering condition of
products. The shipped parts are described in PACKING LIST that is submitted together
with the products. The products are shipped in the following condition:

(1) Rust Prevention
Rust preventing treatment is performed before shipping at KHI-Kobe Works according to

‘RUST PREVENTION?” to prevent rusting until instailation.

(2) External Painting before Shipping _
Primer and finish painting is applied as specified in “PAINTING SPECIFICATION".

(3) Packaging and Shipping
Packing and marking is performed. ,
Detailed packing items are described in PACKING LIST.
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4.  UNPACKING

(1) Unload the packed products with utmost care.
Be sure to positively secure hanging wire ropes to marked places or hanging hooks.

(2) The compressor unit is assembled before shipment so that installation can be performed
immediately after unpacking.
It is recommended to unpack just before the installation.

(3) The unpacking should preferably be performed as near foundatlon as possible.

(4) Take due care not to injure unpacked parts.

(5) Inspection on Unpacking

{(a) Check for injuries that may arise during transportation.

(b) Check that all the required parts are supplied without damage according to Packing
(6) Measure to be Taken After Unpacking

(a) Keep the parts, especially small parts, in a good order so as not to lose.

(b) Take proper measures to store and to prevent rust depending on the duration of

installation work.
(7) Rust Preventing Treatment
Rust preventing treatment is performed at KHI-Kobe Works as described in “RUST

PREVENTION_".
The rust preventive should not be removed until the machine is operated.
Moreover, if defective rust preventlon is found, perform rust preventing treatment again

according to “RUST PREVENTION *
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5. INSTALLATION WORK .
5.1 PREPARATION

(1) Prior to starting the installation work, the person in charge of construction of the
foundation should be requested to check whether the strength of the foundation is

sufficient.

(2) The check the pitches and angles of the anchor holes according to the foundation
drawing. (see 4tachment 1)

(3) Determine the accurate centerlines for the installation of the compressor train, etc.,
referring to the reference point which has been set during the construction.
As this time, deviations and distortions of the anchor holes should be taken into

consideration.
(4) Mark the centerlines on the side of the foundation.
(6) Flatness and level should be measured at the points where liners are to be placed.

(6) In order to obtain a satisfactory bonding effect, the top surface .of the foundation, which
is to be grouted, is sufficiently chipped to remove completely hair cracks, parasites , etc.
Chipping must be done to the specified level indicated on the foundation drawing.

It is desirable to carry out chipping by using a cold chisel in order to obtain a finer
roughed surface. Coarse roughing by means of air chisel should be avoided as it may
damage the foundation concrete.

The grouting thickness is shown as a liner thickness on the foundation drawmg

(7) After chipping of the foundation, clean the surface of the foundation and the anchor
holes. :

(8) In order to set the base liners in the specified position, the pack grout shall be 100mm
wider than the base liner and more than 30mm thickness. The base liners height shall
be fixed at the indicated position on the foundation drawing and base liners shall be
fixed at the indicated position on the liner layout drawing. (Sec Attachment 2)

*Accuracy of the horizontal :  within_0.5mm/m

=Accuracy of the height : within ~3 ~0 mm
= Accuracy of the position : within =3mm

The grout should be left for at least 2 to 3 days so that it dries thoroughly. In cold weather,

longer periods may be necessary. Baseplale

Base Liner i Pack Graut Base Liner Chipping surface /
: s
77 s
FOUNDATION

FOUNDATION

Depth approx. 10mm
' \ Anchor hole
Pack Grout

Note: At the end of the installation work, the inside of the baseplate shall be filled with
epoxy grout to reduce the vibration of the skid. (Refer to attached base plate drawing.)

(see Attachmens 5)
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5.2 INSTALLATION OF THE COMPRESSOR UNIT

5.2.1 GENERAL
The procedure of installing the compressor unit is described herein.

5.2.2 INSTALLATION OF THE COMPRESSOR UNIT
(1) Lift up the compressor unit by crane, and bring near above the foundation. Take care
that the compressor unit should not pull up by any equipment or supports except for
lifting lug. (see Attachment €)
(2) Set anchor bolts into the hole of the base plate with double hex thick nut.
(3) Then lift down the base plate on the foundation so as to insert the anchor bolts ends
into the anchor holes. '

5.23 TEMPORARY ALIGHNMENT
(1) By adjusting the thickness of the temporary liners or shims, adjust horizontally and
height.
(2) Adjust the horizontally within 0.2 mm/m with a level put on the machined surface of
compressor suction flange.

5.2.4 ALIGNMENT OF COMPRESSOR

(1) On installation, the compressor unit should be checked for alignment, and it should
be corrected, if necessary.

(2) Alignment should be done with the rotors of the compressor and the driver shlfted to
the operating position.

(3) On the coupling hubs, measure shaft misalignment and parallelism of surfaces by a
dial gauge. Correct the alignment, if it doesn't fall within the range shown in Appendix
A.

(4) Correction of alignment should be done by adjusting the shims inserted between the
base plate and the machines. The jackscrews equipped to the compressor and the
driver are available on inserting shims.

(5) Record the final values of the alignment measurement.
NOTES
1. Adjusting shims for alignment must be placed evenly on both sides of the
compressor or the driver.

2. Check and record the alignment both before and after piping to the compressor unit.
If too large difference is found, adjust the piping.
The difference must be within 0.1mm in T.I.R. with a dial gauge.

9.2.7 FEIXING THE ANCHOR BOLTS

(1) Pour grout into the anchor holes of the foundation. Churn the grout and eliminate any
air pockets using pushing tools. Press the grout sufficiently until a clearance of about
50-mm is made between the baseplate and the grout.

The grout should be left for about 4 to 6 days so that it dries thoroughly. In cold
weather, longer periods may be necessary.

(2) The baseplate and the anchor bolts should be set at as right angle as possible to
avoid uneven contact of nuts with tightening faces.

(3) Tighten the nuts for the anchor bolts the proper torque.
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6. GENERAL INSTRUCTION FQR PIPING WORK

6.1 GENERAL
This chapter shows the minimum requirements for the piping work which is performed by the

customer or others.

It

is the most important on the piping work to arrange in accordance with the schematic

diagrams without giving any excessive load to the machines or leaving any foreign matters in
the piping.
6.2 PIPING WORK

At the installation work, the piping should be connected correctly in accordance with
Schematic Drawing. (The piping of within FGC is connected. The piping of FGC
connections should be connected.) , A

6.3 SPECIAL REQUIREMENT FOR OIL PIPING

(1

) Check the conditions of inner rust prevention of piping. Clean and pickle it and apply
the rust preventive, if necessary. For additional rust prevention, refer to ” Rust

Prevention”.

(2) When mounting of the piping, check the flange surfaces and inside of the piping, and

confirm they are thoroughty clean.

And assemble them without causing any undue forces to them.

If any adjustment work is done during the assembling, be sure to repair with a grinder
and conduct the pickling whenever required.

(4) Majority of the compressor troubles are caused by the damage of the bearings due to

the foreign matters in the oil piping.
Therefore, take the best care to clean thoroughly in the piping..

(5) After mounting the oil piping, perform the oil flushing in accordance with Chapter 8.

lllllllll
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SPECIAL REQUIREMENTS FOR MAIN PROCESS GAS PIPING

The followings are the general requirements and the recommendation for the main process
gas piping which’is fabricated at installation site by the customer or others:

(1) in order to remove the suction piping and clean the inside, as a minimum, a flanged
connection shouid be provided in the suction line of the compressor.

(2) Prior to the tack welding of the piping, the compressor nozzles should be covered by the
thin plates secured by cloth-backed duct tape.
The blind plates shouid not be removed to prevent foreign matters from entering until
compietion of welding work.

(3) On the welding work, take the best care of the edge preparation for the welding parts
An empioyment of argon gas tungsten welding to the first layer is effective to reduce the
cleaning work of the pipe inside surface.

(4) Grind the inner welded parts of the flanges to eliminate any spatters, scales, etc.
especially the inside of the piping downstream of the suction gas filter/strainer.

(8) Perform hammering and air blasting, and confirm that no dust or foreign matters remain
inside the piping. The suction piping should be treated especially carefully.
Perform pickling, if required, according to Chapter 7 of this manual.

(6) On the connection pipes to the compressor, take special care so that no excessive
strains are placed on the compressor nozzles by neither weight nor expansion forces.
~ 8o, adequate piping supports are required. The piping loads and moments for the
nozzles of the compressor should be proper within the allowable values.
And the following notes should be considered for the installation of the main piping:

a) Fit the main pipes to the compressor nozzles without pulling the nozzles with chain

block, etc.
The bolts should be smoothly set by the hand. If not, adjust the piping and supports.

b) Adjustment is also required if the flange surfaces are slant or the face-to-face
distances are too large even when the bolts of the flanges can be inserted smoothly,

c) After checking of items a) and b), connect the piping and tighten the bolts.
At the same time, attach a dial gauge to the shaft coupling to check a resultant
misalignment. If the misalignment exceed 0.1 _mm, loosen the bolts and retighten

them.
In case the re-tightening of the bolts still results in an excessive misalignment, adjust

the piping and supports.

d) Record the shaft alignment of the compressor shaft coupling both before and after
mounting the main piping.
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7. RECOMMENDED PROCEDURE OF PICKLING
7.1 GENERAL

This chapter presents the recommended pickling procedures of the piping and the
equipment made of the carbon steel or the Iow—al[oy steel to remove scales. On performing -
-the pickling, follow the procedures presented in this chapter or other equivalent methods

ensuring the same result.

7.3Pp ARATION OF PICKLING

(1) Since it is difficult to clean off the scales or the foreign matters by pickling only, the
mechanical methods should be employed prior to the pickling with the grinders, the file or
the pipe cleaners, etc. Hammering is effective as well.

Sufficiently hammer the butt-welded portions of the piping prior to the pickling so that the
foreign matters will be removed easily.
When the piping flanges are welded, spatters may remain on the surface deep inside. So,

remove them thoroughly.

(2) The oil attached on the inner surface reduces the effects of the pickling. therefore,
remove the oil with the organic solvent such as tri-chloro-ethylene, thinner or gasoline,
etc.

(3) To prevent rusting after the pickling, apply the anti-rusting paint to the machined
surfaces of welded valves, nipples and screws, etc.

7.4 PROCEDURE OF PICKLING -

(1) Immerse pipes in detergent acid solution Wlth a concentration of about 30% to 40%, or
pour it into the pipes.

(2) If mixed acid detergent solution is not available, mix rust inhibitor with hydrochlonc acid
in the following-weight proportion:

Hydrochloric acid : 1(for industrial uses, havmg a concentration of 35%)
Water : 3to4
Rust inhibitor : 0.001

(3) Itis more effective to use warm solution with a temperature of about 40 C to 50 C heated
by steam, etc.

(4) After pickling, sufficiently wash the pickled pipes with water and neutralize with
neutralizing agent (1% to 3% water solution of sodium phosphate or sodium carbonate).
Then, perform sufficient water washing.

(5) After water washing, blow the pipes with steam, and hammer the welded parts. After that,
quickly dry them with compressed air blow.

(6) Apply the rust preventives to the oil pipes and cover their ends to prevent foreign matters
from entering, after completion of drying.

(7) The result of the pickiing should be checked by Kobe's supervisor whether the pipe
surfaces are free from the rust and the inherent metal surfaces are obtained.
If the result is unsatisfactory, repeat the pickling.
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(8) Agents for Pickling
For the customer’s reference, the recommended pickling agents and rust preventives

are as follows:

|||||||||||||||||||||||||||||||||||||||||||||||||||||||||||||||||

Brand Manufacturer 'Purpose
Rosin Nippon Paint Co., Lid. Rust Inhibitor
Ibit Sumitomo Chemical Co. Rust Inhibitor

Kuranodine 45

Nippon Paint Co., Ltd.

Phosphate Chemical Treating
Agent

Bondilite M70 Nippon Parkerizing Co. Phosphate Chemical Treating
Agent

Trichlene Toagosei Chemical Industry Oil Removing Agent

Rusper M-7 Maruyo Kasei Co. Pickling Agent

Dioxidine Nippon Paint Co., Lid. Pickling Agent

Furonmask Nippon Token Shizai Co. Rust Preventing Agent

Antirusting oil #816

Valvoline

Rust Preventing Agent

Verzone 220

Daiwa Kasei Co.

Rust Preventing Agent

(IR R R RN S N R RN RN RN
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8. OIL Fl USHING

The lube oil system should be flushed with high velocity cichIating oil to remove loose
material that may have entered the system during assembly.

(1) EILLING OIL

(7)

(8)

Fill the Oil recovery tank with low vr30051ty lube oil for flushing. 1SO VG32 turbine oil is
applicable. Usage of the lube oil charge pump as foliows,

Connect the lube oii drum can and oil supply nozzle with flexible hose. The vent nozzle
should be returned to the drum can. After the pump is started, initially the air will come out
from the vent nozzle. After the air is purged, close the vent valve(V-283) and open the
isolation valve(V-281), then the oil will go into the lube oil line and Oil recovery tank.
Required oil level is just near the low limit of Oil recovery tank .

After flushing, it is necessary to drain out the flushing oil and charge the recommended oil
for the compressor.

Y PIPI TH PRE
To circulate the flushing oil, temporary minor modification is necessary as follows.
- Fully open LO shut-off valve (V-212).

- Fully close the isolation valve (V-211).
- Fully close the vent valves (V-252, V-253) of LO Fllter and isolation valve (V-301) on the

hydraulic line for the compressor siide vaive.

VALVES

Valves shall be exercised from fully closed to fully open, slowly and repeatedly. This will
create turbulence in the valve bonnet cavities, which will help to flush them.

FLUSH TIME

The flush shall be continued for at least 4 (four) hours in each circulation loop.

HERMA CKING _
During each circulation, alternately heat and cool the oil in the oil cooler, if required.

HAMMERING PIPING

Weld joints, fittings, and other areas that can trap material shall be hammered frequently

during all flushing cycles.
Cement vibrators and impact hammers do not normally provide enough sharp impact force

to loosen foreign material that adheres to the piping.

DRAINING

Drain the oil from the system, including retention points such as coolers, strainers and filter
vessels, as completely as possible.

OTHERS

@ Lube oil filter elements to be used at flushing are included in construction spare parts.

@ After completion of flushing, lube oil filter elements should be replaced for compressor start

up.

@ For cleanliness inspection, wire mesh screens and rubber gaskets are required.

The wire mesh screen should be 100mesh, and its material should be is made of stainless

steel.
Ordinary sheet gaskets may be used. (Valqure #6501 Non-Asbestos) Four sets for one

point are required as minimum.
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INSPECTION OF OIL FLUSHING

Inspection screens shall be installed on the compressor bypass line for initial checks and at
compressor for final check.

The inspection screens shall be No.100 plain weave, 0.004-inch diameter, stainless steel
wire with 0.0059-inch openings. (As per API614). These screens shall be sandwiched
between a pair of rubber gaskets and instalied between flanges.

If slag, scale, paint, rust or other abrasive or adhering material continues to appear on the

" inspection screen during the circutation, circulation shall be stopped. The suspect parts of

(10)

(11)

(12)

the system shall be mechanically or chemically re-cleaned, Extra screens may be
necessary to isolate and identify the contaminated sections.

SCREEN INSPECTION

Very careful supervision is required for screen inspection.

A careful record of contaminates found on each screen shall be kept This record shall
include a description of the contaminant, the amount present, and the length of time oil was
circulated through the screen.

If the first inspection of the screens shows only minor contamination, repeat the circulation

and inspection.

RE-CLEAN SYSTEM

If significant contamination is found or if the minor contamination does not clean up in a
reasonable period (3-4 hours), the source of contamination shall be located and identified.
Extra screens may be installed to help isolate the source. The source area shall be
disassembled and thoroughly re-cleaned mechanically or chemicaily.

FINAL CLEANLINESS CHECK
KOBE STEEL Supervisors shall certify that the lube oil system is clean. They may request

additional circulation.
If KOBE STEEL Supervisors do not require additional circulation or test, the systems are

acceptable if the number of particles caught in inspection screens after a 1-hour circulation
at design flow rate and operating temperature does not exceed the level specified in the
following table. Particles grouped in one areas of the screen will indicate insufficient flow
and be cause to re-circulate at higher flush rates.

: MAXIMUM NUMBER OF PARTICLES (API614)
NOMINAL PIPE SCHEDULE40- SCHEDULES0 SCHEDULE160

SIZE (INCHES) OR LESS _
1 orless 6 5 4
1-1/2 15 10 10
2 20 20 15
3 45 40 ' 35
4 80 70 60
G and up 180 160 130

The above particles must not exceed 0.010 inch (greatest dimension) or be abrasive in

nature.
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9. ELECTRICAL INSTALLATION

9.1 WIRING WORK

At the installation work, the wiring should be connected correctly in accordance with Wiring
Diagram.

Earth wires of FGC should be connected to Earth lug of FGC’s base plate. A
(Refer to attached base plate drawing.)
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ATTACHMENT

. Foundation drawing

2. Arrangement drawing for Liner

3. Liner Drawing for the compressor base plate

4. Anchor Bolt Drawing for the compressor base plate
5. Bass plate Drawing ( showing grout filling space)
6. Shaft Alignment Check
7.
8.

—n

Temporary piping around the compressor for 0il flushing
3. Lifting Plan 'for FGC
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REMARKS:
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1, THIS DRAWNG SHOWS THE RELATIVE LOCATIONS OF COMPONENTS AND FOUNDATION

DIMENSIDNS,

2, THE ABOVE TABLE SHOWS STATIC LDAD, EQUIVALENT LDAD, ROTOR WEIGHT,
ROTOR SPEED, DYNAMIC FORCE, AND TORQUE OF EQUIPMENT OR MACHINES.
2-1 EQUIVALENT LOAD IS USED FOR DESIGN OF STREWGTH DF THE FOUNDATICH.
EQUIVALENT LDAD WAS CALCULATED FROM STATICALLY EQUIVALENT MACHNNE
LOAD CONVERTED FROM DYNAMIC LOAD.
2-2 DYNAWIC FORCE iS5 USED FOR CALCULATION OF AMPLITUDE OF FOUNDATION.
2=3 DOUBLE AMPLITUDE OF THE FOUNDATION PLANE VIBRATION MUST BE LESS

THAN Ba.

2-4 STATIC LOAD IS USED FOR GALCULATION OF HATURAL FREQUENCY OF THE

FOUNDATION.

2-5 NATURAL FREQUENCY OF THE FOUNDATION SHALL BE 30% MORE OR LESS
THAN NORMAL ROTOR SPEED, -
2-6 THE FOUNQATIDN SHALL 8E DESIGNED TO BE RIGID ENOUGH FOR TOROUE
W THE ABOVE TABLE
3, PILE DRMING,RUBBLE .WORKING AND BAR ARRANGEMENT WORKING SHOULD
8F CARRIED DUT ACCORDING TO GROUMD AND SO CONDITION.
4. DISCONNECT THE FOUNDATION BLOCK OF COMP. WTH THE HOUSE OR THE
FLOOR OF OTHER EQUIPMENTS IN DRDER TO AVOID TRANSMISSION OF VIBRATION.
5. CONTACT WTH KSL WHEN ALTERNATION OF DIMERSIONS MAY DCCUR
6. KSL OISCLAIMS ALL THE RESPONSIBIUTY FOR DESIGN OF STRENGTH OF THE

FOUNDATION.

-7, TOLERANCE OF DIMENSIONS SHALL BE AS FOLLOWS:
7-4 DIMENSIGN OF FOUNDATION BOLT HOLE

7-2 DEPTH OF FOUNDATION BOLT HOLE SHALL NOT BE LESS THAN

THE INDKCATED OME IN THIS DRAWNG,

7-3 INCLINATION ANGLE QF FQUNDATION BOLT HOLE

T-4 HEIGHT CF THE FOUNDATION
7=5 DIMENTIONS ENCLOSED i O MUST BE ESPECIALLY EXACT.

8. MARK @ INDICATES CENTER OF GRAVITY.

. THE DIRECTION OF UNDERGROUND WIRING BE CASE AS SOUTH SIDE

= 0~+10mm
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1 —20~+10mm

&

af this d

Purchaser review ond comments shall not be assumed to indicate either responsibility or liabllity for’
t ar \o clter ony contractual terms ond eonditions.

a y ond

tem Numbers

C-7101 A/B

Purchasers Disposition

ONo Comments

OComments os Noted

ORejected [ONot Reviewed |-

Date

Compony

Initial

SPRL Code

REQ. No.

F Order No.

A20

5777-20D1-3520-01

03AAET10Q

| POWER GEMERATION FROJE

HEANY INDUETREE, LTD.
i GAS TURBINE & MACHINERY COMPANY

CT CFFICE

OWRER EXE - 1e
KERMANSHAR PETROCREMICAL INDUSTRIES Go, .

FROECT ;
AMMON1 A & UREA GOMPLEX [N KERMANSHAH, 1RAN

RULE
]
MAX, WORKING TEMP.
LidLire

< 3

APPROVED

TYPE

£33

GIG/HRSG UNIT

CHELKED
L3

[WAX, WORKING PRESS.
RZENES
WATER TEST PRESS.

PRERMES -~

FOUNDATION & LOADING DATA

(Fuel Gos Compressor Packoge/KS24SEH) |

DRAWN

SCALE
R & 1/30 b3

JoR HO. WB#%

olih

URAWING NO, GREY xEV. an|

e -lelslee 7lols

El2o

iR

Efll

E ]
w

Ao A

¥

mCf

F: Hisran

2]

PART MO.

e [rresd

NAME

e T
WATERIAL  KTYlco M2 1P P

EXTY

502 M. H

wH|{Lo[ /

wol| [

[CAREER

EI1E]
|-

TN

602 FIE

MmH|Hal [

nol /1 /

ACAD:J/WET/D

[~ A Compressor Size Chonge

£02 H

wH[Hol [

go|/ |/

00028283

E1E]
-]

XN

502 K H

nol|T.0l/

T.00/ /

1SSUED

M. H

HO|T.K

T.K

KOBELOC

WOBE STEEL, LTO.
MACKHERT CORFANT

TITLE

FOUNDATION DRAWING
(Fuel Gas Compressor Unit/KS24SEH)

DWG NQ,

00028283 [R5

REVISTOR HOTE

REV
N,

DRANN | BSKED

CHECKED

APPROVED

ENGINEERING D

EPT. h DEPT.

STD DWG
Q.NO.

03-00974-G =1 CB26186

B Oy} 40 W, WA DRI SOUR W B et

VAN X ] ) RIT PO AN DG F NeBR STAEL TR

S [ensf1/30[258] 7084




1
7300 I
3650 3650 )
198 3460 3460 190 :
g 3300 3300 2
2200 2200 ;
1100 1100 .
1SS 15015 1506540 _d5dsn 15(‘15& 150150 _Asqsy
E JH 4 Mmoo rm un i Sl aul m .r'l i i m 4 m jia il a il
. g 1R uriar jiigkii iRl FiigNiij piighiij b 1,
| == N h ]
3 o LI 1]
2 g
= 40 o 40
7] @ B
2 e =2 3
8 2 i . . i i .
& in $ o o 3 - = =15
1 ° 934 : 1716 i
i &6
o 3 i
=
2 n§in} gl kgt mom fym i i ]
|3 T T T Y T T T 11 1
5 : \ E Is
. 39-200x100 PLAIN LINER _
2500
6
E XX
gEZam
T
ji
[ 4]
%3
Y PV we [l Lt
B e FART MO, HOE MATERUL ﬁzlmm
: achD. JVET/D rosamy || ARRANGEMENT DRVING FIR
R 1 -V /1 / onx - LINER / FGC(KS24SER)
B 7 7 1/ L, b 3
D3UED s FTE / e T | TG R, |{-‘,
o momone | o [Fmzesl SRR JTPROVI R @€ [seusli/20 [54 7084 "B 03-00974-G [l 1




ek A : ol . B X ] v c i D L v v E I v E ¥ | G
KD ANGLE _ . : .
PROJECTION . -
. : I '
@‘6 . @ & AI010036GA . _# G H |l ANE | INFR SIS304] 1 lr 250x100xt0.Y] RECOMMENDED LINER |TEM NO.
= {a']
T ‘l ( ) g g SUS3041 1 i ;’:—-- 1.2 . ANCHOR BOLT | ITEM NO.
' . ' LY : 554001 0.4 ;
Lt < e TN - M30~a2 o1 | 11 |&
Bas 2[ » = b 5 G E | :»uo T0.6 MoA Tor | 1
ggg : 3 \ G.c 1 { bel | /132 1D ~20 ' 14
~ 03
Egg 5@4—"‘9-—@~ 2 N\ G B g / 16 | 13
> .
3555 B B . i{ 1 N\ 4G A 58400/ EA!W'“//ESOXIOO::{'IZ | =
,E_E!E 8l _looozeaiig PLANE LINER —— [1gf ‘| | ol
a . aad = - T
é! g E ooa = ™ : 0 % /I[/ : ; ™
Ehgs g - s/ B 01003681 \# F H PLANEFLINER SUS304 11 /jﬁ& 100%50x10.4 %~8 Q1003681 C lJ(-I BLANE | INERISUS304 11 )__pod 100 x50}
5525 Z £ G snss04ald ,l/! gad 102 ™~ ' C G sus3n4 11 ! Laa t0.2 [«
E-: B 2 h\ / [ ’ \ [ i I‘J ]
CTTRAL T 8 F 55400 11 : }gzs to4 [ Y : C F 55400 11 )2 // t04__
| ERANCEIACHINING) i
osioR - — 5 F A |1 ba 106 5 \ c Ff 1 | ig.aa 10.6
R : NO. P Q@ T 14 F E}\\ . an : péa t1.8 4 \ CD 9 /!r/J £0) 116
> 8 N ) -
£ d [ A.D A, 312 3 Fc AN e ¢ c 147 g t52__
B & 2 Fa [\ VAN RER 1 2 L O AL b
o ] sea ) C 2.2 il 1 _ #F A \ 23400 |1 k72 liooxsoxt12 & 1 # CA N f’?ﬁ 1 ; /}z@. 100x50x130
e Oii/ D] »00° 100 |18 1 sl 101003681813 . pLAr-}E. um{n — lis | s| 10100368 HO3 - p|>[v£ LiEd] 1s { 2P
1 E : 0.6 - ;|
™M B . H M T
u.nu.‘ : : F, Q4 8 OLOOl368‘I $E H pLAN;—?'/uhER S15304] 1 l Eafc 150x80x 1O x 8 [01003681 4. B H ;L»xf/ LIN‘E}'SUS"!(‘M 1 | !o/ 150 x80xt 01
¥ '.G Q.2 7 v EG susInald E 2o 10,2 7 B G . Sus \‘I l bﬂ 102
#E 3 A'Dsz - 0.1 (=) EF / §s4oo 1 ! :M_aJ 10.4 = /B/F SS400 ‘l\\ ! }, t04
i : B.E A _ 30/13_/ 5 EE |/ N4l L1 b O, 5 - s B E ™. 108
!:nsi ' B 6/ 4 E.D _ \x 1 : :/.S'o ' 1.6 & : / B D : ‘ 1 | " < 1.6
»m: C : 3/-2 3 E, E/ ¥ |l t3.2 3 ,/ B C : : 1 : 90t - \\ t32
B— |02 D 16 2 /'8 N 1w t 2| A - Wy e | N _1s
/ ] 150 80 7 1 g /
tiill — 12 i E ) 0.6 it 1 ﬂ/é A 55400 [1 i,vso 150 x80x 142 ;4/1/ & B A 55400 i1 l.;lm 50x803f B
m‘[ \ l 04 sl (01003681 L—r‘lz/ - PLANE LINER 1sl I\, zlzaﬂ Q1003681802 PLANE | (NER 1s] | 1 ded
oy P N G| - .2 _ TTN . N A
[ M - - I M . J
yfruq 1 B.,E\.H 0.1 : 8 O100l36-8 1/ D.H | et ANE 1 iNERISISIO4] ! %{ 200 x100x1 0 80100368 1 tf AH o ane LiNER|sUSZOA (1 Ia/é 2oo;cqooxto1
mi, C.F \A / 30/12 4 DG sus304l] L_bas\ 10.2 P 7 AG s1s304 11 | o 102
P — B\ 5 6 / DF ssapnf1] |} bdd taa || |6 AF ssano [1] | | b toa
’_‘H” ) C 3.2 5 ;/ DE - 1 1 1480 \'\ ___tos 51 A E 1 L Lfﬂ 106
! Q3 Dl 3o | so |18 al / DD 1 } o | N sne blla AD 11 e 116
Aedz) .
LY B 13 . E 0.8 3 / DC 1 1.4?3_9 \ 132 ] AC 1 f. . Eoo +3.2
> 74 ;,, : F 0.4 2 / . D-B . 1 e \ 15 2 A B 1 jf !Wd tg
A 2e - . \ 0.2 4 £ DA 55400 |1 ) zoomoonz tlal # AA | _Isss00 111 | | sbed fponx100xt30 &~
- “*E,_fh.,,, C.F /Q Q.1 A |O100368 1 811 PLANE_{ INFR hsl ! s| 01003681 HO! PLANE L INTR ist | | <o
B S/ A 12 : M : 1 lerane uneg|—— |
I 2t / B & . * froefsza) comro. pwe. xo TR TR Rt namMe | MaTeRAL [ 2ol memans T
wE, / C - « { N, - | ar un‘:::n: <, ":‘ 3
‘_‘[;?.': 3.2 PART CODE eral
s 4 / D CAREER NARE
a1 1 250 | 100 \1-6 -/ ' ' '
C £ 0.6 | : ———— - _ o PLANE LINER
o/ F 4 i . . - <> KOBE STEEL, LD, DWG, NQ,
A A , ! e 2 v i /) . N
ety s 'C_;' X Wl VR R A Gk Ne - JETTTE AT e | 01003681
: Q.1 REV, DRAWN | DESIGNED | CHECKED AII'ROVED APPROVED SCALE SECT. CODE + SUB ASS'Y. INDEX | OUT FUT | 0. NO. T NI
. l - . No. REVISION  NOTE ENGINEERING DEPARTMENT == BEPARTMENT . 7478 - 5 C R ) 4 2 O 4 1 3
p ! L ' ! L AL U w0 o0
/l I : i ‘{| é A cl' Ery lél [ | lltol (W] I1|5 A - A /: .l,”“y“.lliu“'115”“2'0 . A iF 1@94't. 27 (2] .



&

&19)

A 1 B c | D L E
E T % :
Gr
A ttach ment &
Hser
I
srT modSIZEJ L [ s {1 1nfalR
o BE =P 01|M30|700[160]| 75 [125]158] 30 I,
BE Oztmea[630]125] 60 [100] 122477 ~
RE e 03 |M20|500740Q ] 55- 102 | 20
s 04 |M16] 400 454-63.{ 81| 16
=T 0517315 63 [ 35 | 50 [ 6%
5
B :
s 0.NO,
. | |53 |BWME—-FB—012 PLAIN WASHER SS400 |1 12w, -
£B¢ ) | b | 524{BNMD-SZ~M012 HEX THICK NUT SS400 | 2] | 2
a5¢ ; 11 ] 5100327540 #05451 ANCHOR BOLT SS400 | 14T |Mi2x315
= = 003275%Q_#05 ANCHOR BOLT —1s
36 ¢ ) 1 .. . ~
a5¢ ; 3 1 ¥ 153 BWME-FB-016 ™~_ PLAIN WASHER 4755400 |1 16-W1
= 2 52 |BNMD-SZ-M016 S HEX THICK NUT _~" | SS400 |2 M16 )
8¢ ) 51]00327540 #04#51 .. ANCHOR BOL¥~ SS400 |1 Mi6X 400
T B 1 00327540 #04 \{i\glgﬁfB'OLT 1s
153 |BWME—FB~020 _FLAIN WASHER SS400 | 1] | [eow
@\ y 52 [BNMD—SZ—M020 " HEXTHICK NUT_ 55400 | 2| | [weo
_ =11 51]00327540 #03#51 A ANCHOR BOLT ~~_ | SS400 |1 M20X500
K 00327540 #03 e ANCHOR BOLT e 1s) | -
3 \ ) 1% ]53 |BWME-EB=024 PLAIN WASHER SS400~ 1 24-W1
9 N 1} 52 |BNMB—-SZ-M024 HEX THICK NUT SS400 |2 [Mas
Q; o [ {[51400327540 #02#51 ANCHOR BOLT SS400 | 1] | TJmaaxsso
e {2 00327540 #02 ANCHOR BOLT 1s
[ 53 [BWME—FB-030 PLAIN WASHER SS400 1] | [owr |3
1 52 |[BNMD—SZ-M030 HEX THICK NUT SS400 |2 M3O
2 {1 5100327540 #01¥51 ANCHOR BOLT SS400 |1 M30% 700
1 1s 00327540 #01 ANCHOR BOLT 1s
M 00327540 ANCHOR BOLT
o [ITEM PART NO. NAME MATERIAL QT |yycs fice| TP PR
CAREER . ~
R , /| ACAD: WET/D/00327540 KOBELCO mme|  ANCHOR BOLT(LA TYPE)
R /| SIS LONGER THAN JIS \
R 7 7 7 ' KORBE STEEL, LTD, . 4
ISSUED 01.09.04 FTE ﬁEH f!}. E}%ﬁ /a"l ki& J,'__.- ENGINEERING & MACHINERY DIV. DWG NO. O O 3 2 7 5 4 O E
REV DRAWN | DESIGNER| CHECKED | APPROVED |REVIEWED ENG G. STD DWG -
o REVISION NOTE . DATE e e @—G— SCALE Covs| D o OO .0.0.5,7.8. IPTNO. 3 Cb4o2?7

THE DRAVINGS) AD THD SFORPATIIN COKTAINED HEREIN ARE THE PRIPERTY [F Kome sTEEL. Lrp. THEY SuAlh MOV GE DISCLOSEDREPROGCED OR USED N ANY MANER WETHOUT PRIR WRITTEN CDMSENT.OF xoee sTECL. LTD.



wn

j
E F G H )| )
. : ‘ ¢80 |

< | @ % g H Tass @
= ' s ¥ 3 R = . 17 - g boo i
5\\ \\Qm\ \E \\\\\ NN Y RN N : g ? @iy .
Rk NN | _ 5 g -
2 i i N ' .
2 \\ §\ \\Eiu \\\\ \\§ N N \\ \\\ “ 8 <:" //GI"DUT" Fi”ilu SFM‘E
Jo— SNINNANNNWRNRNNANININNNG by .
WV
& ‘ T R e T 8
S ;L N \ : | \I--I ANEL N \ \: \\ \\\ | = o M .
2 // & \%% \\\\\\ \\\\I—J\ \\\\\\\}I\\]\\ \\\\_ \\\ | V E = . | N The thside UHLE
v L | N o - / i, ;ﬁh’[ﬂy';:ﬁ "
sl | T b . R RN ; | Vs |

_LU:J
EES

' Foundsticu
e ==Y —— PO s —— Irain vipe 15 Yeyuived ) }

[ 1N i z T I T o A=x

300 ’ 300 Jno 300 aon 300 300

P00 1109 1100 1100 1100 1100 1100 20 l A
40 6920 'AD

I

bomn e =
—

-

EXEN 60
. a 234

B _ « - - . ! A :

‘g: E= ’ =k dﬁ o : :
i . : = s ] 2 ' ]
LI : Lg- = , = 17 200 w ” : ]

g 1 : ] 1450 el ' ~ F—=25 738 [l o RS NN I N Y 2
58 00 I 40{l_. 2920 40 v e 7AR? Y. iz g -

- |CAREER
7 VIEW A-A >0 VIEW B-B B ACAD FGO(KSPASER)
X s | . : 71 | JowaR e BASE PLATE
: ; 1450 1460 2 — / ‘ DDA S H
> b 2520 120 L = KCVIION 3E il AN N @Eﬂ“‘“hﬂs (2551 708A] "R [03-00974-T frofl—

TIE D MR S e AF B ST I e T, . DT M 6T W ST U WO AT N M FRE VTS G I KM TR .



Bo08014

-}\

KOBELCO P. 20
Attachment 6. Shaft Alignment Check

Alignment value is not larger than following value.

: , unitmm
Paraliel Angular Length
| Offset Misalignment
Compressor +0.1 +0.1 186;%
*Parallel Offset and Angular Misalignment shall be measured by TIR.
z J T B2 1 T
MOTOR TO BE IN L—bl :
‘ L St e
MAGNET CENTER m _
0
Main Motor Compressor
- S N R N A Y
Main Motor side
Compressor
parallel Offset | Angular Offset
Distance : mm
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2. RUST PREVENTION SPECIFICATION
(Dwg. No. : 20S-C14371)



CUSTOMER [NQUIRY NO.
JOB N0. 5777
SPEC. NO.
KOBE STEEL EST NO. E2A0995

FINAL

Messrs. KAWASAKI HEAVY INDUSTRIES,LTD.
RUST PREVENTION SPECIFICATION
(at KHI Kobe Works & Site)

O

FUEL GAS COMPRESSOR UNIT
KSL Model No. : KS24SEH

THE DRAWING{S) AND THE INFORMATION GONTAINED HERE(N ARE THE PROPERTY OF KOBE STEEL, LTD. THEY SHALL
NGT BE DISCLOSED, REPRODUCED OR USED IN ANY MANNER WITHOUT PRIOR WRITTEN CONSENT OF KOSE STEEL, LTD.
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RUST PREVENTION PROCEDURE

Contents

1. Rust Prevention Treatment Specification

2. Application of Rust Preventives

3. Notes for Storage of Equipment until Installation
4. Data of Rust Preventives

1. General

This manual presents rust prevention specifications for the KOBELCO Compressors and their '
auxiliary equipment.

Requirements for Rust Prevention

Period of storage : 6 months
Place of storage : Indoors

If any defecttve rust prevention is found after unpacking, or if Ionger period of storage is
required, perform additional rust prevention treatment

For anti-corrosive materials such as stainless steel or copper, or nickel-plated surfaces, no
special rust prevention treatment will be performed.
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1. TECTYL 506 must be removed with petroleum solvent, kerosene, chlorinated solvent or
vapor phase degreaser.

3

2. TECTYL 502C must be removed with petroleum solvent, kerosene, chlorinated solvent, hot
alkali or vapor phase degreaser.

3. VERZONE 220 in the oil system will be washed away in oil flushing.

4. The volatile corrosion inhibitor VERZONE 270 need not be removed, unless they adversely
affect the process.
The volatile corrosion inhibitor VERZONE 270 will not be applied to stainless steel or nickel
plated casings, and stainless steel rotors.
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2._ Application of Rust Preventive

Specification No
ltemm REMARKS
Inner Face Flange Face
Fuel Gas Compressor
Lube Oil Cooler ' 3+7 5
‘| Lube Oil Fiiter

Qil Piping / Component

Coupling - 7 5

Qil Recovery Tank 7 = , - Carbon Stee|
C Oil Separator 7 - Carbon Steel

L.O.Unit for Driver(Motor) 3 5

Fuel Gas Piping _ 7 - | Carbon Steel

Water Piping / Component 1 5 Carbon Steel

Instrument Air Piping - - Stainless Steel

Spare Parts - 3+ 8
(‘ ; Special Tool - 5

Electrical Equipment Vendor’s Std. Vendor’s Std.

instruments . Vendor’s Std. | Vendor’'s Std.

Compressor Unit (1), Compressor Unit (2) are N2 purged when the shipping from KHI.

Nitrogen blankets shall be maintained at a positive pressure. Each nitrogen blanket
package shall have pressure gauge and the valve for nitrogen charge. The pressure
gauge and the valve shall be accessible from outside of shipping package.
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3. Notes for Storage of Equipment Until Installatlon
3-1 Place of Storage
The following conditions shall be satisfied:
(1) No exposure to weather, rain or wind.
(2) No exposure to direct sun rays.
(3) Concrete floor, free from moisture and water.
(4) Relative humidity below 70 percent.
(5) No corrosive gas
(6) No vibration or shock
(7) Moderate temperature (0 °C ~ 40 °C)
If the package may be stored outdoor, following care should be taken;
(1) To avoid the rain water, package should be laid on water free floor, then be
covered with waterproof vinyl sheet.

Notes:
Keep the delivered cargo packed untit installation work.

3-2 Rust prevention treatment for more than 6 months would require check of the
compressor for startup to remove anti-corrosive coating. Therefore, only 6-month rust
prevention treatment is applied, for the convenience of the installation work.

3-3 Long Term Storage '
In case a long term storage of the delivered cargo is required, unpack the cargo to check
the conditions of the compressors and other components 6 months after the shipment. |f
any rust, corrosion or poor rust prevention is found, perform additional rust prevention
treatment in the following procedures :

(1) Compressor _
Remove the end covers of the compressor to inspect the conditions of the inside.
When the film of rust inhibitor is sufficient, only application of volatile corrosion
inhibitor is required.
But if any rust, corrosion or poor rust prevention is found, apply addltlonally rust
inhibitor to the compression chamber, bearing and shaft seal portions.

(2) Vessels, and other components
Remove blind covers, and apply rust inhibitor or charge nitrogen gas, !f necessary.

' (3) Pipes
Remove blind covers, and apply rust inhibitor, if necessary.

Notes:

(1) For the rust inhibitor to be used and methods of application, refer to Paragraph 1
and 2 of this manual. Repeat these processes every 6 months thereafter, if the
storage period is further extended. :

(2) Stainless steel materials do not require rust prevention treatment additionally.
(3) According to the equipment filled with N, check N» pressure(0.2~0.5barG)

appropriately, and when pressure dropped, re-fiil Na.

||||||||||||||||||||||||||||||||||||||||| R R N RS RN R RN R R LR R R I

<& KOBE STEEL, LTD.



KOBELCO ' ' | P.6

||||||||||||||||||||||||||||||||||||||||||||||||||||||||||||||||||||||||||||||||||||||||||||||||||||||||||||||||||||||||||||||||||||||

4. Data of Rust Preventives

1. VERZONE 270 (MA10) = P.7
2. VERZONE 220 .o P89
3. VERZONE = 506 e P01
4. TECTYL 502C  «=- P.12

||||||||||||||||||||||||||||||||||||||||||||||||||||||||||||||||||||||||||||||||||||||||||||||||||||||||||||||||||||||||||||||||||||||



VERZME MA-Jo

VERUET. N A - 10"
(V'E:Rz.om ~cryatal # 270)

-Vcrzcnc W ~ 10 19 a salvent tvpa cleaner with tcmpornry ruat
ﬂrcvcntiun and finger print nnutrali“er serving no flnFGT print -
neutralizer, remover of rost machlnlng oll in proccsuing and of

dunt, preoducing temporary rust prevention before final rusot pre—.

vention treatmont.

ComEosition‘ .

A solution of Verzone crysfnl No. 270 in nonharmful réfihed alcohol.
Spocial care is given to- stability, added with unigquo stabilizers.
Thus, it is a vclatile oorrosion inhibitor with neutralization affect
- on finger print. )
‘ Special Properties ) .
(:;' 1. High erfect of finger .print nsutralizsation and of cloaning. - -
2. Quick drying up.

3. Fo influence upon dfter—procegsing.
- 4. No change to ba.produood on the compoaition of metal surfepce nor
making it dirty.
5. Fasy application.
6. Attention to be €ivon to fire and good. ventilation in came of using

big gquantity.
7. No influence upon human body even in contact with. the produqt.

Applioation

Any application method of spraying, brushing { with soft brush hair),
dipping, wiping off with oloth etc.ls possible. In case of dipping
- tvo stages should be preferrnd for extremely dirty pnrts, i.0. cloan
seolution has ulwayn to bo used for the finish. Otherwise, dirt may be
redaposited,qaueing nos good effeot.

NATURE OF PROPERTY
Speific Gravity 0.80

Flash Point 12 ¢ (54 F)
Isnition Temperaturs 470 C(878 F)

Manufacturets & Distributurs of Metal Surfaces Treating Agents & Industrial Chemicals

y oo home DAIVWA KASEI CO., LTD.
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RESEARCH LABORAORY

Technical Report

- VERZCNE ORIGIN OIL NG.22%
0ily compatible mdditive to vanor rustpreventor

Verzone Origin 0il No.220 is an oily Yanorous-additive(Ver
Element) with good amnhoteric charactet, is an oily ‘additive
vhich ;in its small quantity addition to normal rustnreventing
0ils or those basic oils, nroduces an.oil with varoruus rust-
nreventin function.

The commercial vapor rustrreventing eil (NP~20) has scarce
compatibility with general rustnreventing oils (f.i.NP 7-1o),
tendency to cause reaction or felling, thus is not suitable
to the use, may‘deteriolate rustoreventing effect.

We have developed Verzone Origin 0il No.220 wifth the aim to
provide normal rustpreventing oils with vaporous rust preven-—
ting effect and at Lhe same time to hroduce'amnhoterous'additive
to increasse syner-gism, .

Annlication: ‘
1) To add the product 1-lo%, according to the nurpose of the
object s to general rustn}eventing o0ils or those basic oils

an to mix up well.

2) According to objects er parpose free selection of base o0ils
is possible. ‘ : ,

3) Basic oils need’not to be highly refined ones, but those
with richt sulnhur, or unclean ones with 1m1graﬁed dirts,
water, sw1mm1np matters, eliminates rust preventing effect

as well as regenerated or degenerated oils.

4) The product is 8i.vaporous rust preventing additiv especially
under consiceration ef compatibility with general rust
preventing oils. In case a normel vaporous rustpreventing
01l additive is required, an dasughter product Verzome Origin
0il ﬁo. 2lo 18 recommended,

Aro — %2_
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Techhnical Report
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Characteristicsa:

1) Appearance, browny clear oily oo
2) Sp. Weight. . 0.91o - 0.940 (at 25°C)

3) Viscosity. 70 ~ 75 Cps (at 37.8°C)

4) Flow point. - belsw & 25°%C.

5) Reaction. Ph 7.5 = 8.5

€) Water Solution,  Milky

7) 01l Solution, Clear .

Appdication PFleld: -

Iron and steel materials, iron and steel construction

mafe:ials and parts.

DAIWA FINE CHEMICALS CO., LTD.
¥V.C.I. Producer and Distributor

Head Qffice 3,

Tokyo Branch
Qffice

Factqzies & :
Laboratories

3-18, Tsukamoto«dor1 3-chome, Hyogo-ku, Kobe 652
Tel. 078 (577) 1345

Kyodo Building, 2-2, 4-chome, Hattyobori, Chuo-ku,

Tokyo 104
Tel. 03 (551) 1801 , 1806 A
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PRODUCT _
FORMATION (T

A PRODUCT OF VALVOLINE OIL COMPANY __ DIVISION OF ASHLAND PETROLEUM COMPANY .- .

TECTYL 506

i .\ "

Description

TECTYL 506 is a solvent cutback, wax base gorrosion pratection of metallic surfaces against corrosion in
preventive compound. The dry film 1s firm, ar.. 51, waxy either indoor or outdoor exposure and during domestic
and translucent, TECTYL 506 is excellént fot .ag term and internafional shipments.

Laboratory Data

C\ _ ' Typical Propertlies
‘ ' English Matric . -
Flash, PMCC, Minimum ' 100°F 37.8°C ‘
Specific Gravity ® 60°F (15.6°C) o.a8 . D88
Recommended Dry Film Thickness 1.3 Mile ’ 32.5 Microna
Theoretical Coverage _ 650 sq. ftJ 16 £q. metars/
. \1.8. Galldn - Hter
Non Volatile % by Walght : 53-57 —
Approximats Alr Dry Time @ 77°F (28°C) " 1 hour ' 1 hour
High Temperature Flow Point 300°F : 148.5°C
Low Temperatura Flexibility,
{80° bend-No {laking or cracking) <10°F . -22.5°C
Volatile Organic Content V.O.C, 3.24 Ibet 400 grams/
- _ LS. Gatlon Litar
Accalerated Carrosion Tests: '
5% Sall-Spray {Hours)
{A} "ASTM B-117 @ 1.3 mils, ) .
" {2x4x1/8 In, Pallshed Stecl Panels) 2000 -
( (B) **DIN 50021 @ 32.5 mici.ng - ,
. {125x200 mm. DIN 1623 F... els) - ' 168 -

“A3STM (American Society for Te..! ng and Matarlu[s)
“*DiN (Dautsche Industrie Normc.1;

Benefits
Easy Application Low-Cost Protection
TECTYL 506 Is formulated for easy appucatlon by TECTYL 508 I3 a ona coat rust preventive. The
spray, dip or brugh, thin fiim providas high coverage and low cost pro-
: tection. :
.f/'.

"$7 2.06 (THN 47:17 wistes No:58 . P. 1
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Long-Tarm Pratection

TECTYL 806 provides outstandlng external pro-
tection of machinery, machinery, maching roils,
machine tools, automotive parts, dies, tubing,

and spara parts, TECTYL 506 has a dieleclrie (in-:
sulating) strength of approximately 1000 volts per .

dry mil of fllm thickness and therefore protecis

- electrical connectlions and haips prevent galvanic -

corrosion, |

Surface Proparatiun .

The maximum performance of TECGTYL 508 can
only be achieved when the matal surfaces to be
protecied are clean and dry Remove dirt, rust,
scaling paint and other contaminanis before ap-
plying 506.

Application

Ensure uniform consistency prior to use. Lon-
tinuous stirring or thinning I8 generailly not re-

quired. f product thickens due to cold storage or

loss of solvent during use, add only aliphatlc
mineral spirits and only if necessary to restore
consistency. Do not apply heat; fire or explosion
may result. Apply at 50-85°F {10-35°C}) by spray,
dip or brush. , "

7015

h1d

Coverage

Removal

The theoretical coveraga 1s 650 9g. fl./gallon (16
sq. meters/liter) at the recommanded dry tiim
thicknoss of 1.3 mils {32.5 microns). Material
lossas during appiloation wiil vary and must be
considered when estimating job requiremenis.

TECTYL 508 can he ramoved If necessary with
mineral spirits, or any similar patroleum soivent
or vapor degreasing. TECTYL 508 can be removed
from fabrics by normal dry cleaning procedures.
Avoid using chiorinated or highly aromatic sol-
vents when removing fromn palaied surfaces as
thase solvants may adversely affeat paint.

Cautlon:.

TECTYL 506 oures by solvent avaporatlon, Keep
awsy from heat, sparks and open flamas. Use
with adequate ventilation. if applied to the Iate-
Hor of an enclosed vessel adaguate ventliation is
required for cure and to ansure against formation
of an pxplosive atmosphare. For further informa-
tion, consult Technical Bulletin #34. Refer to
Ashiand O Inc!s Matarlal Satety Data Sheet for
health and safaty instructlons.

The information cuntalned heraln is correct 1o tha haat of cur knowledge. The rescnmmendalions or suggestions containad In this
bulletin ére made withoul guerantes or raprasantalion as o resulls. Wa suggast thaf you evaluats these recommendationsd and sug-
gestions in your own Ieboratory priar 1o uge. Our responsiolilly for claims arlaing fram braach of wasranty, negligence, or otherwise Iz

timited to the purchase price of the materal. Fraedom 1o uss any patent ownad by Ashland or others is nat {o be Infarred from any
siatemant contained harein, ) .

2
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\ ' . ‘ v
A product of Valvoline Oil Company  Division of Ashland Petroleum Company E

What it Is IR _ RCE
TECTYL 502C is a solvent cutback, soft wax base, corrosion preventive compound.
Benefits - . -
Easy Appiication . .. )
. TECTYL 502C is suited for application by either spray, dip orbrush. -

Low-Cost Protaction :
TECTYL 502G Is a one-coat rust preventive. The thin flim provides greater coverage and low-cost prpteclion.

.
-

Long-Term Protection : . . . . - .
TECTYL 502C is designed for long-term indoor and limited outdoor protection of pipe, chhlnery, in
struments, bearings and spare parts. TECTYL 502G can be used as a preservative for Jubrication and fue
- ...Systems of gasoline and diesel englnes for storage or export. The dry film is transparent, soft and sell
healing. . ) . : . .

Surtace Preparation _ S . .
The maximum performance. for TECTYL 502C can only be achieved when the metat surfaces, to be prc
tected, are clean and dry, However, TECTYL 502C is effective on lightly rusted surfaces.

Applicatibn : " .

Agitate well to ensure uniform consistency prior to use. Continuous stirring or thinning are generaliy not re
quired. f product thickens due to cold storage or loss of solvent during use, add only afiphatic minera
spirits and only if necessary to restore consistency, Apply at 10-35°C (50-95 °F) by spray, dip or brushing.

Coverage

"The theoretical coverage is 500 sq. fi./gallon (22.1 sq. meters/iiter) at the recommended dry fllm thickness_ o
1.0 mils (25 microns). Materiat losses during application will vary and must be constdered when estimatin
job requirements. :

REMOVAL ‘ : L. _ , .
TECTYL 502G can be removed with mineral spirits or any slmilar petroleumn solvent, vapor degreasing o
chemical cleaning. TECTYL 502C can be removed from fabrics by normal dry cleaning procedures. Avold us
ing ghlorinated or high'y aromatic solvents when removing from painted surfaces as theseé solvents may al
fectpaint. - . . :

P




3. PAINTING SPECIFICATION
(Dwg. No. : 20S-C13443)



CUSTGMER INQUIRY NO.
JOB NO. 5777
SPEC. NO.
KOBE STEEL EST NO. E2A0995

FINAL
Messrs. KAWASAKI HEAVY INDUSTRIES,LTD.

CONSENT OF KOBE STEEL, LTD.

PAINTING SPECIFICATION (at Work)

"EFUEL GAS COMPRESSOR UNIT
‘ 'KSL Model No. : KS24SEH

&

EEL ‘

ot~
(Zrmuan(
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A&E

(Japanese)

Enghsh (Z£EE)

1. #5
XEFEELE %k?“fﬁ#?ﬂ%ﬁﬁhﬂh
THRET S,

2. FARIH

21, HEHEEARTF VR, #EasE, TIHE,
SwF, BRINTE GEm) EBR<ER
HOTIRRECHITSE MR, BH, &
EICDWTHEET 3. (BRNTEZEORE
ERTBRFERELERET.) '

2-2 BB OEBEAERMESRR & OEMET
ZRTE LTS,

3. EihEEE
WREEOH - R )b TOMBAN LS
DIEPEIE. BROTSL, TL, NHLO

BE&EEDH, TROBY ﬁﬁ%ﬁ%’&ﬁﬁ =

3-1.5%5 - Ao—ILDRE
3-1-1, EMEE . :
MBIZET > TENEEEZFYEYIC
S URETS, BTRADH, FU—RP
ELXHBRETS.

(2)IS0O-Sa 2',: 7 5AMLIE

IEAHEA LTREICIIEICRA S0, ¥
=3, B, BTRINAT-h, K, R, R ASTR 0
CE. FhoOBRELTOSERE. R

BHBVRTCROEPERBELTOHS
BHLNDT &, _
"SO 8501-1"OEHE ASa 258 Sa25,C
Sa25 R DSa25lk
DREERET HE,

(b)ISO-St3: BhIBIZLETL >
LAEELTERECIIEICRASH, &
Jy—2, X, RUBEDINART—I,
iy, BE, BYMENI &, EIC. FJi
DEBHREETHETRSITMEETT
52 &, "ISO8501-1"OEE B St3C St 3
R DSt3 ok UmHRREOREER
TV SE, :

U SRR |

1. !ntroductlon
This specification covers the procedures for
shop painting.

2. Range of application
2-1. This specification covers surface
~ . preparation, paint materials and painting

procedures of metal goods except for
stainless steel, copper alloy, aluminum,
plating surface gilding and machined
surface (only be applied rust preventive).
(Specified film.thickness is not applled to
machined surface.)

2-2. The parts which contact with the mortar
of foundation or connecting surface to the
other part need not to be painted

'|3. Surface pre’pération

Rust, scales, oil, water, etc. on the surface
will cause deposition, drying, or swells, crack
and strip-off of the paint. Hence, the surface
shall be prepared as follows.

~ 3-1. Removal of rust and scales
3-1-1. Physical method
Prior to cleaning, any heavy layers of
rust shall be removed by chipping.
Visible oil, grease and dirt shall also be
removed.

(a)lSO-Sa 2/, : Blast Cleaning
When viewed without magnification,
the surface shall be free from visible
oil, grease and dirt, and from of mil
scale rust paint coating and foreign
matter. Any remaining traces of
contamination shall show only as slight
stains in the form of spots or stripes.
Check the surface by photographs on
"SO 8501-1"as ASa 2.5,BSa 2.5 C
Sa25and D Sa25.

(b)ISO-St 3 : Power tool cleaning
When viewed without magnification,

~ the surface shall be free from visible
oil, grease and dirt, and from poorly
adhering mill scale, rust, paint coatings
and foreign matter. And the surface
shall be treated much more thoroughly
to give a metallic sheen arising from
the metal substrate. See photographs
on "ISO 8501-1"as B St 3,C St 3 and
D St 3.
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A#EE (Japanese)

English (¥58)

3-1-2. E&%k (BR&#H) SSPC-SP-8:
10~15% 1GR3 2 0 B/BEEICA — /5
wo ) FIRIERIRUR Y v FeEEE
MU ZRICEE

/B

ICBRSs Uokserhn & R IC

—

T2

THNERLT, E2

3-1-2. Pickiing (Carbon Steel) SSPC-SP-8:
Rust shall be removed completely by
immersing in hydrochloric acid (10~
15 %) or phosphoric acid(10~15 %)
with check agent of over pickling and
smut remover, or by applying of that
liquid. Then the surface should be

completely neutralized by water.

HEFOMBERRIRTRIASRSITSZ &
BEREND, ERFICERS VF—, 5
Y A= F—EORRREN THERR
ERBTFRH U ZRERECDOICHIFER
TRI L,

To2BDEL. MOV IFERRERNO
ERIdERE T &, '

3-3.1REE .
ERROERSEEREICAB LSO,
RISBWMICTT o PSSO TRRRICD UL
EERIIERES, RIE, D RETHEST
BT &,

4% -

BRI HEFMETESIR

BREFE2(CAO>BIC. BENICIEROEIEIC

EBELUTRRETA L,

41, BEEEICIUEHELE
TR, '

4-2, BHOREEREREERGTNI &,

BEREEER

4-3. ZERIIERFHCL TR L TE—TIREEIC
LTHWAZ &,

4-4. ZIRFE(B85%LL L) RIFEERG CLT)IC
BITHERGETZ & R, WEEPO
REREMERESRT X 3TCTLULTENS
BEREBITIDT &,

4-5. BIRDZ VWBIFERERITBI &,

Note (f8¥) ; .
ISO : International Organization for Standard
"ISO 8501-1-1988"
SSPC: Steel Structure Painting Council
"Steel Structure Painting Manual”
Vol. 2 Chapter-2.-1982
3-2. Fifs - 3-2. Removal of oil

M. A7 VARBIBEHRBATERE|

As oil on the surface cannot be seen
with the naked eye, the surface shall be
washed by the solvent such as mineral
turpentine thinner, trichloroethylene
before painting and rust preventive paint

-shall be applied as soon as the surface is
dried, Stainless steel should be washed
by only the petroleumn solvent. Chloric
solvent, such as trichloroethylene must
not be used. ‘

3-3. Removal of dust

Dust, which adheres on the surface
from air or during the rust removal
process, should be removed by
compressed air, brush, rags, stc..

4. Painting -

Fundamental cautions on painting For the
best painting, painting work shali be done
with taking care of the following items.

4-1. Use the most suitable painting tool in
accordance with the condition of paint.

4-2. Check the quality and the usage of the
paint.

4-3. Paint shali be used after stirring and
uniforming.

4-4_ Painting shall not be done under high
relative humidity (more than 85%) or low
temperature (less than 5°C). And surface
temperature of material to be painted
less than "dew point +3°C".

4-5. Painting shall not be done under a lot of
dust.
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AZEE (Japanese)

English (&

4-6. m?JJGD %Iiﬁﬂt;ﬂ%fi 4 H#F?LJ.PH I:ﬁi
ﬁ"’*b‘"(’éfubwtiﬁ‘”l‘_li BEH
BEETOTHOBETEIL,

47, BUBLIBEORBOEIEEEILE,
BEER, BUSNADS, RMOHES
MBI S NAE TR ITRIEL 112155 =
aﬂ

4-8. BEORRIFREEERECED 2 &,

4-9, Tw U8B, O—7—8B, &8, R bk
HEE. EHOEROSINIIEEEEEHE
R 58, BISEETZI L

4-10 41 AT IH iR BREOREBTIBFTICII, #ﬁaﬁ
THIICRET D L.

4-8. Surfaces which have been blast cleaned
shall be prime coated within 4 hours. If
the prime paint is impossible due to the
bad weather, etc., surface preparation
shali be applied agaln before the prime
painting.

4-7. Successive paints shall be applied after
confirming the dryness of the former
paint and also repairing the part where it
is injured, abnormal film of paint, omitted
to be painted or deposition of foreign
matter.

4-8. The paint shall be applied with the

" specified dry film thickness.

4-9. Special attention shall be paid for the
specified dry film thickness to
complicated parts such as edges,
corners, welded point bolted points, etc.

4-10. Parts which are difficult to paint after
assembly shall be applied with specified

painting before assembly.

Ex. 1) flange surface or bolt ﬁo[e
25 PEBURIL B

2]

AN

7777

7777

Apply rust preventive oit on the flange seat.
75 v~ NEIIMHEREER,

Apply to the part (...

) prior to assembly.
() BBIZHRIZAY L_ ZEEDE,

Ex. 2) bolt
R b

Apply rust preventive oil on thescrew.

F PRI BASE i &

A EFBRICLIERIIRITZ L.

4-11. The painted surface shall not be dried
under direct sun rays.
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HA&E (Japanes.e) English (58)

SARE

5. inspection

5-1. BEOMEL. iﬁazgqgﬂ\_lﬁg SEEERE| 5-1. When thoroughly cured, Dry film
. EBHEHOWTHETSRZ &,
5-2. SMRREME. LEYEBURAL ﬁ: AR 5-2. After completion of finish coat,

thickness shall be checked with properly
calibrated Thickness gauge. -

@

IKTITS S & Appearance of painting shall be visually
: checked.
6.2&E 6. Paint Color
Color Standard ;
Bt ® %
[ ] Munsell
[1J.P.M.A. (Japan Paint Manufacturers Association)
AZT(AFEHIER)

B RAL ]
itk BS. (British Standard) B& 381C, [] 2660, [] 4800, [] 5252

FS (Federal Standard 535B)
[CJANSI. (American National Standards institute, Inc. )

CJothers [
[]

7.Z2EEHITHNVT "17. Painting Procedure -
FREEEELREABREFTOIBRSILMTT] Any deviations or changes in this PAINTING

EICT KSLICRE#15 é$,

PROCEDURE must be in writing by KSL. for
approval.
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Color Schedul e (ZBZajsrEsE)

Equipment Painting |Painting|Cofor Munsell Values
BERRS Schedule |Area{ri)| or Other Standard
BREGE [ REmEE BEM
EREARG Spec.-A. | 4.5 RAL7035
-|Compressor Body LIGHT GRAY
JREUER Spec. -A 15 RAL7035
0il Tank , LIGHT GRAY
MOBEER Spec. —A 3.5 RAL7035
0il Separator LIGHT GRAY
BisENzE Spec.-A | 6.5 |RAL7035
0il Cosler ' LIGHT GRAY
MiEBER Spec. -A 2.3 RAL7035
0il Filter ' LIGHT GRAY
) AERE, # Spec. -A 3.6 |Basic Color
Gas Piping Valve g RAL 1021 {Yellow)
Code Color
RAL 6024 (Green}
HERE, 7 (CS#) Spec. A 3.5 |IBasic Color
0il Piping, Valve P RAL 8016 (Brown)
Code Coelor
: RAL 1023 (Yellow)
JREE, 7 (5SH#. {REH) Spec. -C 2.5 -
0il Piping, Valve (S8S. Insulation) '
KEE, # (SH) Spec. —A 3 Basic Color
Water Piping D RAL 6024 {Green)
Code Color
RAL 9006 {Aluminum)
FHREREE, A& §S#D) Spec. -B 0.5 IBasic Color
Instrument Air Piping X RAL 7001 (Grey)
Code Color
: _ RAL 3020 {Red}
|E VT Spec. —A i RAL7035
0il Pump LIGHT GRAY
< T Y A Spec. A 0.3 RAL7035 -
Supply 0il Pump LIGHT GRAY
BB H /N~ ) Spec. -A 160 RAL7035
Noise Arrest Cover (Acoustic Enclosure) LIGHT GRAY
IE#RiEAIR Spec. -A 25 RAL7035
Base Plate LIGHT GRAY
BT UM AN - (R, ,:ﬂ'rzjm) Spec. ~A 1 RAL1006
Coupling Cover GOLDEN YELLOW
TEHE -
Main Motor KHI SUPPLY
WE T REBERERE A—Hikdk | — A—RiEHER
LV Motor Maker Spec. Maker's STD. Color
AWy o Spec. ~A 0.2 RAL7035
Spill Back Valve LIGHT GRAY




&

P. &
Color Schedule (BEMIETRE)
Equipment Painting |[Painting|Color Munsell Values
- BREES Schedule |Area(m)| or Other Standard
REGHE |BERR 2R
EOMEER A—NfttE | — | A—SHiE%RE
Qther Instrument Maker Spec. Maker's STD. Color
EHERASUY . S, BF-ME | Spec.~A 3 RAL7035
Instrument Stand, Rack, Support ‘ LIGHT GRAY
Bl as A-hft# | — |[RAL7032
Control Panel Maker Spec. PEBBLE GLAY
R—ANINREZ > E GEEFILAA vTF) A—hi¥E | — BS381-C 216
Local Stand (with Emergency Stop Switch} Maker Spec.
SvoiayiRui R Spec. -A 1 RAL7035
Junction Box LIGHT GRAY

" YXREMARKS

* Pipe WDrk

The width of the basic color band shall be 240mm plus the width qf the code color
Band. The width of the code color band shall he 50mm.




| . s

Top Coat Color Sample (FRUBEXE) P.
Painting Color No. Color Order No.' Top Coat Color
Schedule (ZEE No. (BHEA-I-BES) (LY RER)
(i) RIFELE)
Spec - | RAL 7035 F/INo. 04~-CAS- 1177 3
({£4%)
Spec - RAL1021 = [F/No.J¥¢-c48— 17842
(1)
Spec - RAL 6024 F/No, §9- 217 ~ /6483
({Li%)
Spec - RAL 8016 FiNo. p¥—(¢AS~ 16257
(1)
Spec - _hAL1023 FiNo. 03 - 248 -17636 X
(14%)
Sbec - RAL 7001 FiNo. 02 -MTT—¢/P38
(H4R) '
Spec - RAL 3020 FiNo. p4-cA8 - /ég.éb-‘n
(H:4%) & '
Spec- RAL1008  |FINo. p&-CAS-1%83/
({L#5)
Spec - RAL 7032 F/No. 0K=CAS - 162.6|
(1) | : -'
Spec - BS381C-216  |F/No.o¢-2cAS~ 14232
(fE#)

N-1(£), N-9.5(8),

Color samples are not attached about N-1(BLACK), N-8.5(WHITE), and silver.
Please use” Color Order Number” by all means when you order these paint.
N —BICDVWTHEHEBRAERITERA.
BRRTORIE, BO5TEESE No XSRS EERNIBSICTHRID &,
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FOREWORD

This manual contains instructions for operation and maintenance of KOBELCO compressors.
The compressors and the auxiliary equipment have been manufactured and undergone strict
shop inspections and tests. We believe that all our machines function well, but no machine can
work perfectly unless operated and maintained correcily.

If they are improperly installed, handled or operated, not only malfunction but also fatal damage
to the machines may be brought about. Therefore, prior to starting the operation, please read
through to understand the whole contents of this manual, and operate the compressor unit in
the best conditions to get the most of them.

It shouid be understood that the information contained herein will not relieve the operators of
the responsibility of exercising normal good judgment in the care and operation of the machine.

&

-------------------------------------------------------------------------------------------------------------------------------------------------
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SAFETY PRECAUTIONS FOR COMPRESSORS AND EQUIPMENT
To be read attentively before starting the unit '

Safety Signs
Whenever you see Safety Signs in this manual it means as follows :

WARNING| : Personal danger

Warning notes indicate any condition or practice, which if not
strictly observed, could result in personal injury or possibie

Caution notes indicate any condition or practice, which if not
strictly observed or remedied, could result in damage or
destruction of the equipment.

NOTE : Notes indicate an area or subject of special merit, emphasizing
either the product’ s capabilities or common errors in operation or

maintenance

E CAUTION :Possible damage to equipment ' :

General

It is important that all personnel observe safety precautions to minimize chances of injuries. The
followmg should particularly be noted :

Read and understand the conients of this manual before installing, operating or malntamlng
this compressor.

Installation, operation, maintenance and repair shall be performed by authorized, trained
persannel only.

Take care and follow appropriate procedures in handling, lifting, installing, operating and
maintaining the equipment.

<& KOBE STEEL, LTD.
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Installation

Apart from general engineering practice conform with the regulations of local authority, the
following directives are specially stressed :

1. Any blanking flanges, plugs or caps as well as eventual desiccant bags shall be removed
before connecting up the pipes.

2. This compressor and associated piping have been protected with a rust preventative
against internal corrosion during shipment and possible storage just prior to operation, the
rust preventive should be removed according to the manual.

3. This unit was aligned at our factory prior to shipmeht. However, misalignment may occur
during shipment and a check of alignment is mandatory during installation before starting.

(’\ 4. Vibrations during transportation may result in some fasteners becoming loose. So, all
! fasteners should be checked for proper tightness during installation.

5. In compressor systems manual valves shall be installed to isolate each compressor. Check
valves shall not be relied upon for isolating pressure systems.

6. Never remove or tamper with the safety devices, guards or insulation fitted on the
compressor unit.

7. Lifting tools such as eye bolts are designed to lift individual parts only. So, unless specially
instructed, never [ift the assembled parts with the toals.

8. If longer period of storage is required (a year over) , it is necessary to give compressors an
overhaul. '

@
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----------------------------------------------------------------------------------------------------------------------------------------

Operation

1. Before the first starting of the equipment after installation, be sure to check its condition.
Sometimes, the compressor may be provide with special parts for shipping to secure the
parts during transportation. They should be removed before the operation or turning of the
rotor by referring to RUST PREVENTION PROCEDURE (20S-C14371).

2. KOBE STEEL, LTD. will not be respohsibie for any damages that may result from operation
out of design andfor stated operating conditions for which this compressor was intended.
(Refer to design operating conditions included as part of this manual)

3. Inthe event that compressor shuts down automatically, DO NOT RESTART until cause of
shut down has been determined and corrected. Severe damage to compressor andfor
auxiliary equipment may result.

4. People staying in compressor rooms where the sound pressure level exceeds 90dB(A)

(’\ shall use ear protectors. Noise level could be partially larger than estimated valve because

of reflection by the wali or the other sound source.

5. Never operate the equipment without protective guards such as a shaft coupling guard
attached.

6. - The compressor casing and associated piping or accessories may become hot enough to
cause skin burn on contact. Care must be taken where such surfaces are exposed.

7. Never attempt to work on machine or removal guards, covers, shields, etc. while machine is
in operation.

8. Never operate the compressor for inflammable gas service on air, once it has been put into
the actual gas service. This may cause a fire due to possibly remaining inflammable
impurities.

9. When a person enters into the acoustic enclosure of the compressor other than air service,
never fail to check the concentration of oxygen and other gases, and to secure the
ventilation. If the compressor is running, be sure to wear ear protector.

M 10. Critical ratings (pressures, temperatures, flow, etc.) shall be durably marked and

' maintained. .

11. Other potential hazards to safety may also be associated with operation of the equipment.
All personnel working in or passing through the area should be warned by signs and trained
to exercise adequate general safety precautions.

----------------------------------------------------------------------------------------------------------------------------------------
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Maintenance

Maintenance and repaif work shall be carried out by adequately trained personnel only, if
required, under supervision of someone qualified for the job.

1.
2.
3.

10.

11.

&

12.

13.

14.

15.

Use only the correct tools for maintenance and repair work.
Use only genuine spare parts.

Disconnect power sources prior to doing any work, and avoid bypassing or disabling any
safety or protective devices, uniess noted specially.

Before removing any pressurized component, effectively isolate the unit from all sources of
pressure and relieve the related system from pressure.

The suction and discharge gas line service valves must be closed and the compressor
relieved of all internal pressure. DO NOT rely on the gas line check valve.

Piping systems and compressor containing toxic or combustible gases should be purged
before attempting maintenance.

Never use flammable solvents or carbon tetrachloride for cleaning parts.
Take safety precautions against toxic vapors of cleaning liquids.

Observe scrupulous cleaniiness during maintenance and repair.

Keep dirt away by covering the parts and exposed openings with a clean cloth paper or
tape. _

Never weld or perform any other operation generating heat near the oil system.

Oil tanks must be completely purged e.q. by steam-cleaning, before carrying out such

operation.
Never weld or in any way modlfy any pressure vessel.

Make sure that no tools, loose parts nor rags are left in or on the compressor, piping, prime
mover or gear unit.

When starting the unit for use after maintenance or overhaul, check that operating
pressures, temperatures and time-settings are correct so that the control and shutdown
devices function correctly.

Protect the motor, electrical and regulating components, etc., to prevent mmsture from
penetrating these parts when doing steam-cleaning.

Never leave oily substances on the operation deck of the equipment to avoid sllpplng Take
due care when working on the oll console deck.

Lifting tools such as eye bolts are designed to lift individual parts only. So, unless spec:ally _
instructed, never lift the assembled parts with the tools.

Periodically check that :

a. All guards are in place and secure

b. There are no leaks

c. All electrical leads are secure and in good order

d. Pressure relief devices are not obstructed by dirt, paint or isolating valves.
e. Confirm that all safety and shutdown devices are functioning properly.
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Troubleshooting

If an abnormality occurs during operation, the safety devices are designed to issue an alarm for
protective actions. In the instance, set about executing due countermeasures according to the
"Trouble shooting Manual" attached to this manual. Use the table effectively in finding the
cause and troubleshooting quickly.

)
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SERVICE INFORMATION

1. When detailed information on installation, operation, maintenance and parts service, etc.
are desired, please contact.

KOBE STEEL, LTD.
Rotating Machinery Marketing Department

KOBELCO Building
5-9-12 Kita-Shinagawa, Shinagawa-Ku, Tokyo, Japan

Phone :81-3-5739-6772
Fax: 81-3-5739-6991 or 6992

F\, 2. In all correspondence concerning the compressor and especially on
ordering spare parts, the following information should be provided to facilitate handling:

Shop Order Number (Work Number) : 03-00974-0
Compressor Model : KS24SEH

For inquiry and ordering of spare parts, the following additional information should be
accompanied:

+ Name of part
» Input Key Number (if not indicated, Part Dwg. No. and Part No.)
+ Quantity required

3. KOBE STEEL Service Department is available for assistance relating to problems
encountered in installation or operation of your compressor.

In addition, KOBE STEEL's Supervisor is available for on-site requirements. To avoid
(N problems with your warranty, the Service Department must be informed immediately of any
- visible damage to the compressor and its auxiliary equipment after unpacking and before
initial start-up.

If problems are encountered during the warranty period, no repair should be made without
specific approval through KSL's Service Department in advance.
Unauthorized disassembly or alteration within the warranty period may void the warranty.

---------------------------------------------------------------------------------------------------------------------------------------
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Related Documents

Following documents and drawings are to be referred.

[KHI Bus. fio.)

1. Schematic Drawing X9£20-02030, X9620-02031 (00028282, 00028291)
2. General Arrangement X9£20- 42/00 (00028281)

3. Foundation Drawing X9E 20- 05207 (00028283)

4. Piping Drawing - Xit20-42472 (00028591, 00028592)
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8. Drawings of screw compressor & accessories  X7£20-42it1 (20W-06395)

9, Lubrication Schedule X9£20- 4302 (208-C13764)

10. Utility List X9£20- 0/f30 (20S-C13495)

11. Spare Part List X9E20- 7902 (20S-C13785)

12. Spare Part List of Compressor X7E20- 43102 (20W-C06394)

13. Spare Part List of Accessories , Xi£20- 4302 (20W-C06443)

14. Special Tool! List X9£20- 4202 (20W-C06393)

15. Electrical Specification Xfea0-%421413 (038-K25900)

16. Interlock table X9F20-42i0% (035-K25261)

17. Outline drawings of Instrument X9 20-5023 (03S-K25974)

18. Termination and Wiring Diagram _ x9e20-5502 (038-K24880)
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NOTE: Please réfer to the latest revision documents and drawings.
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OIL-INJECTED SCREW COMPRESSOR DATA SHEET
ITEM NO. :  19EKH10,18EKH20
MODEL : KS24SEH TYPE OF DRIVER : ELECTRIC MOTOR
NO. OF STAGE 1 NO. REQUIRED 1o
ALL DATA ON PER ONE UNIT BASIS
Design
Full Load Unload
GAS HANDLED
FLOW RATE ke/h WET| 6514 5921
{1.0132bar & 0 Deg.C) Nm3/h WET| 8889 8080
(1.0132bar & 0 Deg.C) Nm3/h DRY| 8889 8080
ATM PRESSURE bar} 0.878 0.878
SUCTION CONDITIONS
PRESSURE AT TERMINAL POINT barA 10.0 10.0
TEMPERATURE deg.C 45.0 45.0
RELATIVE HUMIDITY % 0.0 0.0
MOLECULAR WEIGHT 16.423 16.423
SPECIFIC HEAT RATIO (K1=Cp/Cv) 1.328 1.328
COMPRESSIBILITY(Z1) 0.9814 0.9814
INLET VOLUME m3/h 1030 935.8
DISCHARGE CONDITIONS
PRESSURE AT TERMINAL POINT barA 27.5 275
TEMPERATURE deg.C CEXO 83.8
TEMP. COOLER OUTLET ' degC! ———=
PRESSURE RATIO 2.75 2.75
BHP AT COMP. INLET SHAFT kW 498 -
SEPARATE GEAR LOSS kw 0 -
TOTAL BHP{GEAR LOSS INCL.) kW 498 474
SPEED rpm 2950 2950
DRIVER RATED kW 550 -
DRIVER SPEED rpm 2050 -
SLIDE VALVE VOLUME RATIO % 100.0 90.9
COOLING WATER QUANTITY m3/h 38 38
TEMPERATURE degC 32.0 32.0
TEMPERATURE RISE deg.C 7.0 6.7

(*1) FLOW RATE SHALL NOT BE LESS THAN 0% OF SPECIFIED FIGURE AT DESIGN.
(*2) BHP SHALL NOT EXCEED 104% OF QUOTED FIGURE AT DESIGN.
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OIL-INJECTED SGREW COMPRESSOR DATA SHEET
ITEM NO. . 19EKH10,18EKH20
MODEL : KS24SEH TYPE OF DRIVER : ELECTRIC MOTOR
NO. OF STAGE 1 NO. REQUIRED 1
ALL DATA ON PER ONE UNIT BASIS
Full Load Unload Unload
GAS HANDLED
FLOW RATE ke/h WET! 6627 5821 5821
(1.0132bar & 0 Deg.0) Nm3/h WET| 9043 8080 8080
(1.0132bar & 0 Deg.C) Nm3/h DRY| . 9043 8080 8080
ATM PRESSURE bar| 0.878 0.878 0.878
SUCTION CONDITIONS
PRESSURE AT TERMINAL POINT barA 10.0 10.0 17.0
TEMPERATURE _ deg.C 40.0 40.0 40.0
RELATIVE HUMIDITY % 0.0 0.0 0.0
MOLECULAR WEIGHT 16423 16.423 16.423
SPECIFIC HEAT RATIO (K1=Cp/Cv) 1.328 1.328 1.328
COMPRESSIBILITY(Z1) 0.9814 0.9814 08814
INLET VOLUME m3/h 1031 821.1 541.8
DISCHARGE GONDITIONS
PRESSURE AT TERMINAL POINT barA 275 275 27.5
TEMPERATURE deg.C 85.0 83.7 67.1
TEMP. COOLER OUTLET deg0| —— '
PRESSURE RATIO 2.75 275 162
BHP AT COMP. INLET SHAFT kW 498 - -
SEPARATE GEAR LOSS kW 0 - -
TOTAL BHP(GEAR LOSS INCL.) kW 498 470 249
SPEED rpm 2950 2950 2950
DRIVER RATED kW 550 , - -
DRIVER SPEED . rpm 2950 - -
SLIDE VALVE VOLUME RATIO % 100.0 80.4 49.5
CQOLING WATER QUANTITY m3/h 38 38 38
TEMPERATURE deg.C 32.0 320 32.0
TEMPERATURE RISE deg.G 6.4 6.2 3.4
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ALL DATA ON PER ONE UNIT BASIS

Design
GAS COMPOSITION(Mol.%)
Carbon Dioxide co2 0.242
Carbon Monoxide CO 0
Hydrogen H2 0
Nitrogen N2 1.09
Methane CH4 96.85
Ethane C2Hé 1.23
Propane C3H8 0.216
n—Butane n-C4H10 0.085
i~Butane i—-C4H10 0.054
m n—Pentane n—-C5H12 0.042
o i-Pentane i~C5H12 0.041
Hexane & Heavier C6H14 0.15
Ethylene C2H4 0
Propylene C3H6 0
Butene C4H8 0
Sulfer as organic 20ppm
Sulfer as inorganic 20ppm
Water ’ 150ppm
Hydrogen Sulfide H28 0]
Ammonia NH3 0
Oxygen Q2 0
TOTAL % 100.000
RELATIVE HUMIDITY % 0.00
AVERAGE MOL. WEIGHT 16.423
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SCREW COMPRESSOR DATA SHEET

NOTE : M Applicable
[ Not appiicable

COMPRESSOR CONTROL
Method W Slide valve

B Bypass O Blow-off

O Variable speed

- O No 7

Slide valve capacity control range From approx. 25 % to 100 %
Bypassibltew=e£f valve capacity controf range From 0% to 100 %
Speed control range From ¥ to %
Control B Disch. press 0 Suc. press. O Interstage press.
[ Flow rate ]
[0 Control signal by customer
M Automatic O Manual
W Electric 1 Pneumatic O Hydraulic
B Remote 1 Local
Duty B Continuous 0 1 year OO 2 vears

I}

0

Operated by

ano

intermittent O Daily OO Weekly
Stand by [}

Remarks '
0il mist carry over : Less than 5 M ppm
O cc/Nm®* OO cc/Sm®* OO cc/SCFM
{1 Expected M Guaranteed
Estimated sound level “:AVG. 85 dBfA) at 1 m from Unit/Equipment
Acoustic enclosure instalied MHYes ONo
Enclosing M CompressorBeas [ Driver
W L0/CQO system
- M Aux. equipment

RemarksE
(1)

<> KOBE STEEL, LTD.
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SCREW COMPRESSOR DATA SHEET
NOTE : M Applicable
U Not applicakle

_MATERIALS AND FEATURES
Compressor stage ' Remarks

bl

Type M OIL-FLOODED _ O OIL-FLOODED

O QIL-FREE L] Water inject

Rotational direction viewed W CW [ CCW O CW it CCW

from comp. coupiing end

Casing
Casing split M Vertical [J Vertical
O Horizontal
Casing material (] Cast lron O Cast Iron
M Cast Stee] £ Cast Steel
O Cast Steel Owith $.S. Lining

OStainless Steel

Safety valve set press. OO MPaG T kPaG M barG O ke/cm®G O PSIG
33.0

Mech. design press. O MPaG O kPaG M barG O keg/cm®G O PSIG
33. 0

Mech. design temp. M C O °F . 120

Hydro. test press. O MPaG O kPaG M barG O kg/cm?G O PSIG
40. 5

Casing thickness M mm O inch 33/30

Corrosion allow M mm O inch 3

Casing cooling jacket B No [1 Yes 8 No

Rotors & shafts

Rotor lobe type — Helical Asymmetric Asymmetric

No. of lobes (Male/Female} : 5 / 71 /

Rotor diameter (M) M mm O ft 249

Tip speed (M) M m/s O ft/s 38.5 DENSARYRATED

Length to diameter ratio (L/Dy 0. 99
Materials—Rotor MW Carbon Steel [ Carbon Steel

J Ductile Jron [ Ductile lron

ClStainless Steel

-Shaft Same as rotor Same as rotor
Rotor. construction MSolid DOWelded O Solid
Shaft sleeves at seals MYes(S.8.) [No OYes(S.S.) [lNo
Shaft end Cylindrical Cylindrical with keved
Radial bearings
Housing integral Integral
Type ' 0O Anti-friction O Anti-friction

B Babbit-sleeve [ Babbit-sleeve

Thrust bearings

Housing Iniesral Integral
Location Dis. side Dis. side
Type ’ 1 Anti-friction 0O Anti-friction
K Tilting pad O Tilting pad MICHELL
Remarks:

{1}
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SCREW COMPRESSOR DATA SHEET
NOTE : W Applicable
O] Not applicable

1. MATERIALS AND FEATURES

2. Compressor stage Remarks
3. Casing connections

4. Gas inlet nozzle Rating-size 600 8"

g. Facing 3 I RF O FF ] RF

7.

8.

Position B Top [ Down [J Top
Gas outlet nozzle Rating-size 6004 6"
Facing H FF O RF O FF O RF -
9, Position [J Down M Side [J Down [ Side
10. O Top
1.
12. Auxiliary connections Refer to outside view drawing. (20W-C06395)
13.

46. Remarks:
47. (1)

<& KOBE STEEL, LTD.
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KOBELCO
SCREW COMPRESSOR DATA SHEET
NOTE : M Applicable

O Not applicable
1. MATERIALS AND FEATURES
2. Shaft seals - : y
3. Type W Single [ Double O Tandem
4. ‘ (O Carbon rings and bearing oil film seal d
g. Seal/Buffer gas M No (O Yes [ Nitrogen O Seif-delivered gas O
7. Shaft seals (O Low stage [I High stage)
B. Type O Mechanical seal [J Single (O Double [ Tandem
9. Seal/Buffer gas O No 0O Yes O Nitrogen OO
10.
11.  Shaft couplings
12, Location DriverGear-comp. Driver/Gear—comp. (Low) Driver/Gear—comp. (High)
13. Type/MFR B Flexible multi-disk O Flexible multi-disk O Flexible multi-disk
14. NIPPON PILLAR (THOMAS) WNIPPON PILLAR (THOMAS}  NiPPON PILLAR {THOMAS)
15. U] Diaphraem O Diaphragm O Diaphragm
16. EAGLE INDUSTRY EAGLE INDUSTRY EAGLE INDUSTRY
17. O Gear O Gear O Gear
18. Lubrication I No O Yes T No T Yes O No O Yes
19. '
20. Coupling guard M Steel [J Non-spark material (Aluminum alloy) O
21.
22. Mounting plate
23. [T Baseplate O Soleplate
24, M Open construction O Qecked
25. O Mounted on oil recovery tank
26. B Common to O Gear M Driver M 0il system M Aux. equipment
27.
28. Weight ON W kef O Ibf
29. Assembly Compressor Jsi—stage approx 2900 2nd stage approx —
30. Gear approx. — Driver approx
31.
32. Max. for maintenance
33
34.  Remarks
35 Material ‘
36. Casing t=—tew—D-High-stagel : JIS O FC250 (3 FC300 O FC350 OO
37 W SCW480¢ 3 SCPL1 T SCS13 (O
38 0 with SUS316L Lining
39. Casing {J Low [J High stage) : JIS O FC250 [ FC300 O3 FC35¢ OJ
40. 0 SCW480 OO SCPL1 7
41. Rotor ~E—tow—High—stamel- : JIS 3 $30C W $45C O FCD700 or equivarent
42. O Sus405 0O
43. SAE O 137 O 1141 O
44, ASTM O A350 LF2 O
45. Rotor (OO Low [ High stage) : JIS 0O $30C [ S45C O FCD700 or equivarent
46. SAE O 1137 O n4 O
47. ASTM O A350 LF2 O
48. Mechanical seal : [ Cast lron + Carbon
49, W SiC + Carbore
50. O SiC + SiC O
51. “Oring F NBR W FPM O
52.
53. Remarks:
54. {1
55.

<& KOBE STEEL, LTD.




KOBELCO
SCREW COMPRESSOR DATA SHEET |
NOTE : M Applicable
0J Not appiicable

1. ACCESSORIES

2. M Vibration detector O APl 670 [ with deviations

3. Manufacturer M Shinkawa O

4, Type- B Seismic O -

5. Monitoring M Casing vibration (M Acceleration O Velocity O Amplitude)

6. No. Reauired [J Mounting provision only M __1 per casing Total 1

7. Kobe supply B Sensor M Oscillator-Demodulator O

8. O Electric Cable O Safety Barrier 0O

9. O Monitor

10. Setting W Alarm at 2 Mg On/s2RMS O mm/s RMS O wum P-P

11. O Shutdown at Og Om/s2RMS O mm/s RMS O mm P-P

12.

13. M Axial positiondetector [ API670 O Notavailableinhighpressure/corrosive gas

14. Manufacturer K Shinkawa O '

15. Type M Non—cotact

16. No. Reguired {1 Mounting provision only B _ 1 _ for male Total _ 1

17. Kobe supply B Sensor [J Oscillator-Demodulator O '

18. O Electric Cable O Safety Barrier O

19. O Monitor

20. Setting B Alarm at 300 M gm O mil

21. M Shutdown at 500 Mepm O mil

22.

23. [ Phase reference detector/Speed sensor

24. Manufacturer O Bently nevada O

25. Type O Non-cotact

26. No. Required O Mounting provision only O per shaft Total

27. Kobe supply 1 Sensor O Transducer O

28. O Electric Cable [O Safety Barrier O

29. O indicator :

30. ,

31. 0O Radial hearing temperature detector

32. Type 1 Thermocouple O RTD d

33. Mount O Compression fitting O Spring loaded [ Embedded

34. No. Required O Mounting provision onfy 0O per BRG. Total ___

35. Setting O Alarm at a°c Ok

36. O Shutdown at ga°c Oder

37.

38. O Thrust bearing temperature detector

34. Type O Thermocouple O RTD O

40. Mount O Compression fitting O Spring loaded [ Embedded

41. O 0il exhaust

42. No. Required O Mounting provision only O __ on active side per BRG.  Total __

43. O Mounting provision only O __ on inactive side per BRG. Total __

44, Setting O Alarm at g°c O°F

45, O Shutdown at ga°c dr°F

46.

47.

48.

49.

50. Remarks:

51. (1

52.

53.

54,

55.
<& KOBE STEEL, LTD.
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UTILITY CONSUMPTION
NOTE : M Applicable
O Not applicable
All data on per unit basis

M Electricity for Motor/Heating

Service Voltage Phase Hertz Rated Set {s) Remarks
v Hz MKW COOPS CIHP
N Main motor AC__ 6000 3 60 M50
M For Compressor -Lew—stagel 550 1

O For Compressor (High stage)

d

M Auxiliary motor AC__ 400 3 60 M50

For L. 0. Pump Lbew—stsgel 1.0 i
O For L.0. Pump (High stage)
N For L. 0. Charge Pump 37 1
O For C.0. Pump

I For Separate L. 0. Pump

M For Ventilation Fan Jkow—stage—enetosurek 1.5 1
O For Ventilation Fan {High stage enclosure)
O
O
O
O
O

For Cooling Water Pump

For Cooling Tower Fan

For Radiator

For Barring Gear (Turning device)

O Auxiliary motor AC_400. 3 060050

O
B Heating AC_400 3 060 W50

B For 0il Recovery Tank 3.0 1

M For Tape heater (AC230. 3. 50) 10. 0 1
Electricity for instrumentation

Service Voltage Phase Hertz Consumption Remarks

y Hz kVA
N [nstrument EAC OODC O100 W110 O 1 M50 0J60 1.0
M Control HWAC OODC O100 M110 O 1 M50 CJ60
N Inter-lock EAC OOBC 0100 M110 O 1 M50 060
M Sofenoid valve MAC OODC OJ100 M110 O 1 M50 8160
M Lighting MAC OODC O100 M110 O 1 M50 460
O CJAC OODC TJ100 OO110 O 1 050 460
Instrument air
Kind M Dry and oil free O
Supply press. Max. 700 Nor. Min. 350 W kPaG O barG O kgf/cm®G O PSIG
Supply temp. Max. Nor. Min. a c O °F B Ambient .
Dew Point 0 W°C O°F or lower at 700 M kPaG O barG O kgf/em’G O PSIG
Consumption Max. Nor. Approx._ 6 M Nm’/h O Sm¥/h O SCFM O
Cooling water
Service M L. 0. cooler O C. 0. cooler O Gas cooler O
O L.0. cooler for O Compressor/Transmission gear O Driver
-0 Driver O] Low stage casing

Source -0 Industrial water O Cooling tower OJ Sea water M Demineralized water
Fouling factor 0. 0002 0O m-K/W W m’-h-°C/kcal O ft2-h-°F/BTU

Supply press.  Max Nor. 400  Min. 300 M kPaG O barG O kef/cm®G O PSIG
Supply temp. Max. Nor. 32 Min, B [0O°%

Press. drop Max. 50 M kPa O MPa O bar O kef/em® O PSI

Temp. rise . = 10.8 B °C O°F

Circuration 38 H ni/h O GPM US O GPM UK

<$> KOBE STEEL,LTD.
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B Cooling water

UTILITY CONSUMPT ION
NOTE : M Applicable
OJ Not applicable
Atl data on per unit basis

Service O L 0. cooler O C.0. coaler O Gas cooler O
O L0 cooler for [ Compressor/Transmission gear W Driver
Source OJ Industrial water [J Cooling tower O Sea water [J
Fouling factor 0. 0002 O m-°K/Y M m?-h-°C/kcal O ft2-h-°F/BTU
Supply press.  Max. Nor. 400 Min. 300 W kPaG O barG O kef/cm®G O PSIG
Supply temp. Max. Nor. 32 Min. mC O°F
Press. drop Max. O MPa O kPa O bar O kef/cm®* O PSI
Temp. rise O« 0OF°F
Consumption 10. 8 M n/h O GPM US O GPM UK
Lubricant (O Refer to lubricant list)
M Lube oil .
Service M Compressor {lowiHigh-stagel M Combined L.0. & C. 0. system
Quality W JIS additive turbine oil or eguivalent
O Vacuum pump oil —— KSL recommendation: IDEMITSU DN. SUPER ACEBACK
O Rotary compressor ofl
O Polyalphaoiefin synthetic hydrocarbon oil (PAD)
O Polyglyco! lubricants (PAG) CP! 1515-150 or equivalent
|:] .
WmISOVG O32 M 46 O &3 O 100 O 150 O 220 'O
O Informed later
Initial charge Approx. 1200 B¢ Oegal US O gas Uk
Renewal interval 16000 hor 2 year, whichever is shorter
O Control oil
Service O Slide valve O Mechanical seal O Combined separate lube oil sysiem
Quality O Same as Lube oil
O JIS additive turbine oil or equivalent
O Yacuum pump oi | —— KSL recommendation: IDEMITSU DN. SUPER ACEBACK
O Rotary compressor oil
O Polyalphaolefin synthetic hydrocarbon oil (PAD)
O Polygiycol lubricants (PAG)
O
OISOVG O32 O46 0O168 O100 OO150 O 220 O
O Informed fater
initial charge Approx. O ¢ O gal US O gas UK
Renewal interval h or year, whichever is shorter
O Separate lube oil (O3 Informed later)
Service O Compressor (Low ste.) [ Transmission Gear O Driver
O
Quality O Same as Lube oil O Same as Contro!l oil
O JIS additive turbine oil or equivalent
D .
OISOVG O32 O46 O 68 O
O Informed later O By customer or others I
Initial charge Approx. O ¢ Ogal US O gas UK
Renewal interval 16000 _hor _2  vear, whichever is shorter

W Grease (O Informed later)

Service W Main motor
W Auxiliary motor
O
Quaiity O Informed later M Refer to Lubrication Schedule (20S-C13764)

<& KOBE STEEL, LTD.
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- Chapter || System Design Discription of the Fuel Gas Compressor .
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1. Fundamental Mechanism of Screw Compressor

1.1 Overall Construction _
The screw compressor is a sort of rotary positive displacement compressor, and a machine
in which successive volumes of gas are confined within a closed space formed by two rotors
and casing, and elevated to a higher pressure as the voiume of the closed space is decreased
by rotation of rotors.
The oil-injected type of screw compressor is characterized by the oil-injection into gas which is
closed in rotor grooves and under compression for the purpose of cooling, sealing and
lubricating.
The mechanism of the screw compressor consists of two screwed teeth rotors which are
intermeshed in parallel within the casing.
The rotor which has five (5) lobes is called " male rotor” , and the other which has seven (7)
lobes is called ” female rotor” .
The two (2) rotors are supported by bearings at each ends so that they can rotate with
keeping a constant small clearance between the rotor tip and the casing as well as the rotor
and face end of the casing. These bearings are type of sleeve and are required durability
against the radial or thrust load forced by the compressed gas to the rotors.

OUTLET SIDE COVER

BEARINGS

FEMALE ROTOR
MALE ROTOR

GAS DISCHARGE

BEARINGS
ROTOR CASING

INLET CASING
INPUT SHAFT

MECHANICAL SEAL Fig. 1.1 Construction of compressor
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The torque is transmitted from a driver to the input shaft through a flexible shaft coupling and
further to the male rotor. .

The male rotor drives the female rotor directly their gearing of lobes and grooves, therefore
the timing-gears are of no use. The input shaft is fitted with the mechanical seal to check of a
gas leakage and an air penetration.

The oil drain from bearings and mechanical seal is sucked into rotor grooves and discharged
together with the injected oil.

1.2 Rotor

In its construction the screw compressor closely resembles the well-known rotary lobe
blower. It differs, however, in its peculiar rotor profile and its very large helix angie (the wrap
angle of a mail rotor is 300 degrees in most cases).

The rotor profile is the unsymmetrical type as shown in Fig. 1.2 having both convex and
concave faces.

At the root of the lobe in the male rotor and the tip of the lobe in the female rotor a pitch circle
is found. Both male and female rotor have the same outer diameter, yet the number of lobes
are five (5) and seven(7) respectively. Therefore it follows that the male rotor is rotating 1.4
times as fast as the female rotor.

HIGH PRESSURE GAS Direction of Rotation HIGH PRESSURE GAS

'Q @ ‘ HIGH PRESSURE GAS

Fig. 1.2 Rotor profile of KOBELCO COMPRESSOR

In the male rotor, the four(4) grooves,@,®,®,®, not intermeshed are approximately
symmetrical respective to a straight line running through the rotor center. Therefore, force due
to gas pressure is directed toward the center.

Simultaneously, at the intermeshed groove (D, a pressure difference occurs on both sides of
the sealing point and an unbalance force is caused due to gas pressure. This unbalanced force
works in opposition to the rotational direction of male rotor, and it is necessary to supply power
for rotating the mail rotor against this force.

As for the female rotor, the intermeshing point is found at the tip of the lobe, and all gas
pressure is directed toward the rotor center.

Therefore the torque due to gas pressure is very slight in the female rotor. Thus, the female
rotor seems to be acting as only a rotary seal device for the male rotor.

The required torque for the rotation of the female rotor is about 10% of the total input torque.
Because of this reason, under the lubricated condition, the torque transmission from male to
female rotor is very smooth with their direct contact of rotors, and the rotors are free from wear
or pitching.
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1.3 Mechanism of Compression

Gas is drawn through the
suction port into grooves
of rotors.

As rotation continues, the
groove spaces are cut off

from the suction port and
gradually reduce, thus starting
compression of entrapped gas.

Compression continues
until the groove space
becomes exposed to the
discharge port.

Compressed gas flows
smoothly out of the
cCompressor.

Inlet Port

Discharge Port

inlet Port

Inlet Port

|||||||||||||||||||||||||||||||||||||||||||||||||||||||||||||||||||||||||||||||||||||||||||||||||||||||||||||||||||||||||||||||||||||

<o KOBE STEEL,LTD.




KOBELCO | ' P.2-5

------------------------------------------------------------------------------------------------------------------------------

1.4 Capacity Control System

KOBELCO oil-injected screw compressor is furnished a slide valve device as a standard
specification, for a continuous and stepless capacity control.
The principle of this mechanism is shown in Fig. 1.4 .

P — P
SUCtE[{ — > SUCti({ - 7
4/Rfotor,/ /] ’4 Rotor ¢/
4
L LLAL LB
/Ak\\\\ Discharge //;/ \\\\\\ Discharge
Fixed  Stide |

valve valve "~ Return to Suction

(A) 100% operation (B) Part load operation

Fig. 1.4 Mechanism of slide valve

(A} shows the case of 100% operation, where all of gas drawn into the rotor grooves is
discharged.

(B) shows the case of part load operation, where the slide valve has been moved toward the
discharge side to produce a gap between the fixed portion. When there is a gap, the gas
within the rotor grooves is not compressed and returns to the suction side through the gap,
until the intermeshing part of the rotor (sealing point) reaches the end of the slide valve.
Compression will begin after the formation of closed space by the rotor lobes and the slide
valve. This means that the effective length of the rotor has been reduced and the stroke
volume decreased, resulting in regulation of the capacity. Therefore, when the capacity is
decreased, absolutely no superfluous compression takes place, and as the position of the
discharge port moves in accordance with the slide valve, the internal compression ratio can
be kept constant approximately.

|||||||||||||||||||||||||||||||||||||||||||||||||||||||||||||||||||||||||||||||||||||||||||||||||||||||||||||||||||||||||||||||||||||
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This means that when the capacity is regulated, the power consumption of compressor
decreases in proportion to the capacity.

Fig. 1.5 shows the characteristic of capacity control on KOBELCO oil-flooded combressor with

slide valve.
100
I’ \;5‘
2
-1 50 &
‘ ]
‘ =
(\' . o
Lt o
o \\ Ideai line (for reference)
[+ | 0
0 50 100

Capacity (%)

Fig. 1.5 Characteristic of capacity control

The slide valve can be operated by a hydraulic actuator furnished in a compressor, and the
pressure for actuating power is conducted from a lube oil header of the compressor. This
actuator is usually linked with a controller circuit of suction or discharge pressure.

These unique capacity control system of KOBELCO oil-injected compressor will realize the
most economical, stabilized and authentic operation in all types of compressor.
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2.  Detailed Explanation of Compressor Components
2.1 Outlines of the Construction

As is shown in the drawings, compressor casing consists of inlet casmg, rotor casing,
discharge casing and outlet side cover.
Within the rotor casing, two rotors having twisted teeth are engaged with each other. Gas from
suction port is compressed within rotor casing and then is sent to discharge port.
The rotor, connected to the main motor, is male rotor, and the rotor which engages with it is
the female rotor.
The rotors are supported by the main bearing so as not to contact the casing.
To support the thrust load generated in the rotor, is used an tilting pad bearing. The part
where the male rotor shaft penetrates the casing has a mechanical seal for preventing a gas
leak. A balance piston is installed between the thrust bearing and the main bearing, in order to
generate by oil pressure a thrust load counter to the rotor-generated thrust load so as to
decreased the load imposed on the thrust bearings.
The bottom of casing has a capacity control valve (slide valve).
The capacity control valve can be moved in the axial direction by the ail hydraulic piston to
control the volume to approx. 35%.
Qil is injected into rotor engagement, thus seals tightly the clearance of rotors and cools the
gas.
As for the compression method of a compressor, it sucks the gas into the groove of rotor
profile from suction end of rotors, and sends the gas to the discharge port of the other end of
rotors by engagement of teeth, then compressed the gas to discharge pressure by reducing of
volume of groove.
So the KOBELCO-SCREW compressor does exactly the same method for compression as
the reciprocating compressor.
For above reasons, KOBELCO-SCREW compressor is possible to operated stably in spite of
the fluctuation of discharge and suction pressure and rotating speed.

2.2 Casing

The compressor casing consists of mainly four(4) blocks.
They are verticaily split type.
Casing is made of cast steel, and the suction port locates at side and the delivery port at the
bottom and is designed to discharge the gas when the gas pressure has become a
discharge pressure. Casing has no water jacket because the compressor is cooled by injected

oil.

<$ KOBE STEEL,LTD.
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2.3 Roftor

The rotor is made of forged steel and the tooth profile is carefully and precisely machined.
The machined rotor is well dynamically balanced so it has no vibration during a high-speed
rotation.

The male rotor has 5 and female rotor has 7 twisted teeth.

The input power is transmitted to male rotor.

The two rotors are engaged with each other for operation, so entry of large and hard dirt into
the gas should be prevented.

2.4 Bearings

Main bearings (Journal bearing) consist of forged steel bush lined with white metal. The
thrust load generated by the pressure difference between suction and discharge side is
supported by the tilting pad bearing.

2.5 Shaft Seal

The mechanical shaft seal is used at the part where the shaft penetrates the casing, to
prevent the leakage of gas.
Single mechanical seal is adopted as a shaft seal The seat which is made of silicon-carbide,
rotates with the shaft and shaft sleeve. The washer made of carbon is fixed to the casing with
retainer. The washer is pushed to the seat by spring of retainer, and the sealing face is
formed. Owing to the excellent lubricating performance and good affinity of the combination of
carbon and silicon-carbide excellent sealing performance can be achieved.

2.6 Slide Valve

At the bottom of the casing, the slide valve is provided. The slide valve consists of a sliding

* valve, drive shaft, hydraulic cylinder, piston, slide valve indicator, etc. The slide valve is moved

axially by the hydraulic force acting on the piston. As the valve moves 1o the discharge side, a
path from compression chamber to suction is formed between the sliding valve and vaive
stopper. As the compression of the gas starts when the edged of robes pass through the edge
of suction port, the new path makes delay of the compression, i.e., as the slide valve moves to
the discharge side, the trapped gas volume is reduced.

The axial movement of the slide valve is measured by potentio meter

2.7 Shaft Coupling

A steel flexible coupling ™ Thomas type” is used for the shaft coupling to av0|d the
expansion of shaft due to thermal expansion and strain due to deflection.

<> KOBE STEEL, LTD.
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3. Gas System

3.1 System

Supplied fuel gas goes through the EMERGENCY SHUT DOWN VALVE, SUCTION
PRESSURE CONTROL VALVE and SUCTION GAS FILTER, then the gas is sucked by the
compressor. The compressed gas is discharged together with oil through the discharge
nozzle. Next, the gas is sent to OIL RECOVERY Tank where the gas and the oil are
separated by the demister and coalescing filter element. And then the gas flows out through
the nozzle at the top of Tank. At last, the gas is sent to final OIL SEPARATOR where the oi
contained in the gas is thoroughly removed down to less than 5ppm by weight.

3.2 Attached Equipment

3.2.1 SUCTION STRAINER
A gas Strainer is provided on the compressor suction line to protect the compressor from
the dust in the gas. The element is made of 150 mesh stainless steel wire cloth.

3.2.2 OIL RECOVERY TANK

This vessel services both as an oil separator and an oil tank. The gas and oil mixture flows
into the vessel through the nozzle on the side. Most of 0il falls down and is accumulated at the
bottomn by gravity. _
But the residual oil flows upward with the gas is caught by the stainless steel demister and the
coalescing fitlters near the top of the vessel. These coalescing fileters,which are made of
borosilicate microfibre, are also used in the next Oil Separator
The gas flows out through the nozzle at the top.
The level gauge with alarm contact L for luburicaton oil is provided.

3.2.3 OIL SEPARATOR
Most of the oil mist in the gas is caught by the Oil Recovery Tank. The oil mist passing
through the Oil Recovery Tank is further more removed by OIL SEPARATOR. The gas and oll
mist flows into the filter through the nozzle at the top side and pass through the filter elements

which are made of borosilicate microfibre.
The oil mist caught by the coalescing filters is accumulated at the bottom of the elements
and falls as droplets to the bottom of the tank. The oil accumulated at the bottom of the tank
flows out through the oil return nozzle to the compressor suction. The gas flows out through

the nozzle on the side.

|||||||||||||||||||||||||||||||||||||||||||||||||||||||||||||||||||||||||||||||||||||||||||||||||||||||||||||||||||||||||||||||||||||
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4, Lube Qil System

4.1  System

The oil pressure in OIL RECOVERY TANK and the compressor discharge are the same.
The oil is fed to the compressor as [ubricating oil for bearings and mechanical seal, injection
oil to the compressor chamber. Al! the oil is discharged through the discharge nozzie together
with process gas.The oil is supplied by the différencial pressure(AP) depending on the
compressor inlet pressure(Ps) and discharge pressure(Pg).
The system is furnished with an oil cooler, two oil filters for each compressors to assure
uninterrupted long term operation. And also one lubirication oil pump for each compressor is
furnished and used during starting-up and in case of Ps increase. The pump gives approx.6
bar to the differencial pressure to supply enough oil.

4.2  Attached Equipment

4.2.1 LUBE OIL COOLER
Oil cooler is a water cooled, horizontal shell and tube type. Oil flows shell side whereas
cooling water flows tube side. Tube bundle type is fixed tube sheet (BEM type).

4.2.2 LUBE OIL FILTER
Lube Oil filter is duplex type. The filter elements’ fineness is 10 microns.

4.2.3 LUBE OIL PUMP
Lube oil pump is postive displacement gear type.
The oil regulating vaive (relief valve) is integrated in the pump to control the differential

pressure across the pump.

4.2.4 LUBE OIL CHARGING PUMP
Lube oil charging pump is provided on the skid to charge oil for initial or during operation.

|||||||||||||||||||||||||||||||||||||||||||||||||||||||||||||||||||||||||||||||||||||||||||||||||||||||||||||||||||||||||||||||||||||
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5. Control System

The commpressor discharge pressure is controled by manipulating the slide valve,which is
integrated in the compressor, and the bypass valve, which is connected between compressor
discharge line and the inlet line.

The bypass valve is controled to keep a specified dtscharge pressure. And the valve is
controlled so as to keep a slight openning, within approximately 4-6%, by manipulating the
flow capacity.

By the above control system, the screw type compressor has flexibility and stability at the
variable condition even though in case of changing the compressor inlet pressure and/or fuel
gas flow rate.

5.1 Components
The control system consists of the following components.

5.1.1 Programmable controler

The controler has a function of feed-forward control which operates at the time of gas turbine
tripped or load rejection. The feed-forward control gives the minimum fluctuation of discharge
pressure.

5.1.2 Bypass valve
Bypass valve gives the quick and stable response during normal operation.
The valve has a capacity to bypass the full flow rate.

5.1.3 8lide valve, integrated in the compressor

Slide valve actuated by hydraulic cylinder gives the capamty control to manipulate the its
position. Oil pressure cylinder is actuated by compressor [ubrication oil.
Traveling speed of the slide valve is controled by throttles and check valves.
“LOAD SPEED" is generally adjusted to be approximately 60~80 seconds per full stroke,
traveling position 0-100%, and “UNLOAD SPEED" to be approximately 90~120 seconds.
Traveling direction of the valve is controled by spool valve actuated by pneumatic.

In case of the gas turbine load decrease and/or compressor inlet pressure increase, in order
to decrease the compressor inlet volume, the oil pressure cyiinder is actuated toward the
“UNLOAD" direction(100—0%).

On the other hand, in case of the gas turbine load increase and/or compressor inlet pressure
decrease, the oil pressure cylinder is actuated toward the "LOAD” direction{0—100%}) in order
to increase the compressor inlet volume.
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Chapter [l TEST & PREPARATION PROCEDURE BEFORE OPERATION

1. General

The test operation should be carried out after initial installation or overhaul based on this
chapter,

It is very important to prepare the treatment for the abnormal results during test operation.
The test operation shall be carried out under the supervisor of KOBE STEEL, LTD. until the
operators are experienced.

CAUTION _
1. Never operate the compressor with air, once it has been put into an actual gas

service, because possible remaining flammable impurities could cause a fire.

2. When the compressor is operated with nitrogen, minimum 1 % of oxygen shall
be mixed in the nitrogen.
Pure nitrogen operation casues rotor surface damage on our experiences. The
cause is thought that the oxidized film is not formed on the rotor surface.

2. Leakage Test

After installation or overhaul, leak test of each jointed part should be performed
before charging oil.

Dry nitrogen gas should be used."

The test pressure is 39barG .

1) Joint all the piping lines to be fully closed system.
2) Block or shut the inlet side of safety valves.

3) Open all the stop valves, but only the valves that communicate with the atmosphere
such as air vent valves and drain valves should be fully closed.

4) Introduce the dry nitrbgen gas into the equipment to pressurize to 1.0~2.0 barG.
5) Check the leakage of each jointed part by means of soapsuds.
6) If there is no leakage, more gas is introduced to pressurize to the leak test pressure.

7) Check the leakage of each jointed part by means of soapsuds.

---------------------------------------------------------------------------------------------------------------------------------
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3. Pre-Start Up Check Points (refer to “Site Commissioning Procedure (20M-C04353))

The following check points must be completed before the compressor operation.

(1)

(@)

(3)

)

(5)

(6)
{7)

(8)

(10)

----------

-------------------------------------------------------------------------------------

Pre-confirmation
Compressor unit is completely flushed and leakage tested.

Turning of the Compressor Rotor
Confirm the free rotation of the compressor and all oil pumps by rotating them by
hand. Turn oil pumps in proper direction.

Gas compressor CW  (View from motor)
L.O. Pump CCW (ditto)

L.O. Charge Pump CW (ditto)

If these machines do not turn freely, determine the reason and eliminate the
problem before going any further. '

Alignment
Confirm proper coupling alignment after replacing the coupling center.

Piping

Confirm that correct piping flow is carried out and orifice with correct diameter is
installed.

Wiring Check

Confirm all field wiring connections have been made per electrical drawings and that
all instruments are operating.

Oil Level Check
Confirm oil level of the oil recovery tank.

Lube Qil Supply Pressure
Confirm that lube oil pressure is enough higher than the required pressure.

Vaive Position Check
Confirm all positions of valves. Refer to the Schematic diagram.

Slide Valve Position

Activate the slide valve from 0% to 100% and confirm that slide vaive position
indicator indicates correct position.

Lube Oil shall be supplied before activating the slide valve to form oil film.

Confirm that Slide Valve is in 0% position at starting.

Slide Valve Speed Adjustment
Adjust slide valve LOAD speed to be 30 seconds per full stroke and Unload speed

to be 90 seconds.
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(11) Cleanliness
Confirm cleanliness at lube oil inlet nozzle.
Becommended cleanleness criteria is as follows,

Recommended Cleanliness As per API 614 4.3.3.7

(12) Cooling Water Quality Check
Confirm the quality is fitted.
(13) Fuel Gas Introduction
[ntroduce the fuel gas to the compressor unit. {refer to Site Comissioning Procedure

(20M-C04353)).

CAUTION
The starting current of induction motor is several times of the normal running current.

During the starting, INSTRUCTION MANUAL FOR MAIN MOTOR should be refered to
for the starting.

--------
-------------------------------------------------------------------------------------------------------------------------

<& KOBE STEEL,LTD.
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Shaft Alignment Check

unit : mm

Parallel Anguiar Length
Offset Misalignment

Compressor +0.1 +0.1 186>

- *Parallel Offset and Angular Misalignment shall be measured by TIR.

(M
Compressor
N I O ZZ 3 -
< Z
MOTOR TO BE IN L Thrust P
MAGNET CENTER 0
Main Motor Compressor
T2
oo

<> KOBE STEEL,LTD.
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Qil level of the Oil recovery tank

i Amount(s
Oil level m (¢) Remarks
- (mm)
Normal level Maximum(H}) .450 1,500
(During operation) Initial 370 1,200
Minimum(L) 310 1,000
Visible Level Maximum 770 -—
Minimum 0 —
&
0il
Recovery Tank
—/Oil Level Gauge
A
H
The bottom of 0 R Tank
h‘ ‘—|——-=r. 30mm
| Ul 4 Flange center of LG

3
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Manuai Valve List

P3-4

TAGNO. * * VALVE NAME/PLACE/PURPOSE TYPE{| SIZE | Open/Clase Note
V 105 SUCTION LINE CHECK VALVE / P BU 6 O{.
V127 OIL RETURN CHECK VALVE / OIL RECOVERY TANK / P CH | 3/4 ~
V128 OIL RETURN Ci-IECK VALVE / OIL MIST SEPARATOR /P CH | 3/4 -
V128 QIL RETURN GHECK VALVE / OIL MIST SEPARATOR / P GCH | 3/4 -
V130 OIL RETURN GLOVE VALVE / OIL MIST SEPARATOR / P GL | 3/4 O
V131 OIL RETURN GLOVE VALVE / OIL MIST SEPARATOR / P GL | 3/4 @]
V132 OIL RETURN GLOVE VALVE / P GL| 1 O
V135 OIL RETURN GATE VALVE / OlL RECOVERY TANK / P GA | 3/4 O
V 155 OIL VENT GATE VALVE / P GA | 3/4 O
V 164 CP0OO1 ROOT GATE VALVE / P GA | 1/2 @]
V165 CP007 ROOT GATE VALVE / P GA | 1/2 O
v 169 CP002 ROOT GATE VALVE/ P GA | 172 o
YAk CP002 ROOT GATE VALVE / P GA | 1/2 O
Vi CP003 ROOT GATEVALVE / P GA | 1/2 @]
V172 CPO0Z ROOT GATE VALVE / P GA | 1/2 @

Vv 184 L.S ROOT GATE VALVE / P GA | 3/4 O

v 187 LI ROOT GATE VALVE / P GA | 3/4 O

V185 LS ROOT GATE VALVE / LO GA | 3/4 O

V 186 LS DRAIN ROOT GATE VALVE / LO GA | 3/4 ®

V 188 LI ROOT GATE VALVE / LO GA | 3/4 C

V189 DRAIN ROOT GATE VALVE / OIL RECOVERY TANK / LO GA| 1 ®

vV 190 LI DRAIN ROOT GATE VALVE / LO GA | 3/4 [ ]

V 201 BYPASS GLOVE VALVE / OIL COOLER / LO GL| 4 o

V 202 ROOT GATE VALVE / Ol RECOVERY TANK / LO GA| 4 o

V210 LO LINE CHECK VALVE / LO BU| 3 -

V211 LO LINE GATE VALVE / LO GA| 2 0]

V212 OIL RETURN GATE VALVE / OIL RECOVERY TANK / LO GA | 1 ]

V221 N5 GLOVE VALVE / LO GL 1 O
Adjusted

V222 N5 CHECK VALVE / LO CH| 1 -

V224 N8 CHECK VALVE / LO CH| 1 -

V225 N8 GLOVE VALVE / LO GL| 1 O
Adjusted

V226 N$ CHECK VALVE / LO CH| 1 -

V227 N5 CHECK VALVE / LO CH| 1 -

V229 N9 GLOVE VALVE / LO GL| 1 .0
Adiusted

V231 VENT CHECK VALVE / OIL COOLER / LO CH | 3/4 -
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TAGNO. * * VALVE NAME/PLACE/PURPOSE TYPE| SIZE | Open/Close Note
V244 VENT GATE VALVE / OIL COOLER / LLO GA | 3/4 O:.
V 245 DRAIN GATE VALVE / OIL COOLER / LO GA | 3/4 o
V 246 DRAIN GATE VALVE / OIL FILTER / LO GA | 3/4 ®
V247 DRAIN GATE VALVE / OIL FILTER / LO GA | 3/4 ®
V 248 VENT GATE VALVE / OIL FILTER / LO GA | 3/4 @
V 248 VENT GATE VALVE / OIL FILTER / LO GA | 3/4 ®
V 250 DRAIN GATE VALVE / OIL FILTER / LO GA | 3/4 ®
Vv 251 DRAIN GATE VALVE / OIL FILTER / LO GA | 3/4 ®
V 252 VENT GATE VALVE / OLL FILTER / LO GA | 3/4 O
V 253 VENT GATE VALVE / OIL FILTER / LO GA | 3/4 O
V254 VENT GATE VALVE / OIL FILTER / LO GA | 3/4 C
V 264 PdIA ROOT GATE VALVE / LO GA | 1/2 @]
V 265 PdIA ROOT GATE VALVE / LO GA | 1/2 ]
V 266 PI ROOT GATE VALVE / LO ' GA | 1/2 O
V 267 PIROOT GATE VALVE / LO GA | 1/2 O
V 270 PdiZ ROOT GATE VALVE / LO GA | 1/2 @)
V 281 LO CHARGE PUMP GATE VALVE / LO GA | 3/4 ®
V282 LO CHARGE PUMP CHECK VALVE / LO CH | 3/4 -
V 283 LO CHARGE PUMP GATE VALVE / LO GA | 3/4 ®
V 28BA VENT GATE VALVE / OIL GOOLER / LO GA | 3/4 O
V 298B LO PUMP DRAIN GATE VALVE / LO GA | 3/4 o
V301 GATE VALVE / CONTROL Ol MANIFOLD / LO GA | 3/4 O
V 302 GATE VALVE / GONTROL OIL MANIFOLD / LO GA | 3/4 O
V 861 GLOVE VALVE / 1A GL | 1/2 G
V 862 GLOVE VALVE / 1A GL | 1/2 O
V 541 VENT GATE VALVE / OIL COOLER / CW GA | 3/4 @
V 542 DRAIN GATE VALVE / OIL COOLER / CW GA | 3/4 @

TYPE : GATE(GA), GLOBE(GL), CHECGK(CH), BALL(BA), BUTTERFLY(BU), NEEDLE(NE),
MINITURE(M), DIDIAPHLAGM), TH(THREE WAY VALVE)

FLUID : PROCESS GAS(P), LUBE OIL{LO), COOLING WATER(GW), INSTRUMENT AIR(1A)
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1.2

Chapter [V NORMAL OPERATION PROCEDURE

Preparation for Start

Preparation

Prior to start-up of the compressor, check the following items.

1) Set up parameters of instruments

. Confirm the set points and parameters of instruments as per Interfock Talbe

2) Confirm the chapter [l TEST & PREPARATION PROCEDURE BEFORE
OPERATION as guide.

Starting Condition

After following starting condition items are settled, compressor can be started.
(refer to LOGIC DIAGRAM (035-K25937) )

1. Not COMPRESSOR RUNNING

Not HEAVY FAULT

MAIN MOTOR AVAILABLE

LUBE OIL PUMP RUN

MOTOR LUBE OIL PUMP RUN

SLIDE VALVE MINIMUM POSITION

L.O. SUPPLY DIFFERENTIAL PRESSURE HIGH
COMPRESSOR INLET VALVE OPEN (Supplied by KHI)
Valve V202 Open

0. Valve V211 Open

11. Valve V212 Close

o @ N s wbh

P.4-1

CAUTION _

The starting current of induction motor is several times of the normal running current.
During the starting, INSTRUCTION MANUAL FOR MAIN MOTOR should be refered to
far the starting.
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1.3 Function of the LOCAL CONTROL STATION
- Indicating meter for the slide valve position (0 to 100%)
- Indicating meter for the 550kW main motor current (0 to 100A)

- Indicating lamps for the “READY FOR START”,”COMMON ALARM” and “COMMON
TRIP”

- MANUAL-OFF-AUTO selector switches for the “SLIDE VALVE” and “L/O PUMP”:
operation

- LOCAL-OFF-REMOTE selector switch for the compressor operation mode
- OFF-ON selector swithes for the following items.
1) Oil tank heater operation
2) Tape heater operation
3) Fluorescent lamp operation
- START / STOP push button for the following items.
1) Compressor operation
2) Lube oil pump operation
3) Ventilation fan operation
4) Oil charge pump operation
- EMERGENCY STOP push button for compressor system

1.4 Function of the SLIDE VALVE opefation

Load / Unload manual operation of slide valve is possible from BOP control panel when the

“MAN ORDER” signal is ON.
Usuaily, the slide valve is controlled automaticalty. Therefore, this signal should be “OFF”
to keep the stability condition of compressor.

{note)

As for the discharge pressore controller that received the “STAND-BY” signal from BOP
control panel, the pressure seiting is raised a 0.56BARG from the normal pressure setting.
The purpose is move to unload side of slide valve of stand-by compressor automatically
when the compressor change over operation. :

The signal is sent from BOP control panel to FGC control panel

AR A AR N NN R E N T AN N AN AN RS E TN EIIUNN NN RN ERD (LRI PR T RN R R Xy L LI TR T ]S
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2. - Start/Stop
2.1 Start Operation
The compressor is started at DCS.

1) When the start signal is sent from DCS, if the starting conditions are seftled, the
compressor will start. At first, LUBE OIL Pump will start. And the L.O. differential
pressure is more than set pressure, and more than 15 sec. passes, the
compressor will be started automatically.

2) Starting Failure
If the LUBE OIL Pump runs more than 30 seconds while the compressor is not
starting, LUBE OIL Pump will be stopped as heavy fault “START FAILURE”,

2.2  Stop Operation ‘
Stop operation is normally done at DCS.

1) Atfirst, LUBE OIL Pump will be started. The compressor will be stopped Sminutes
or the slide valve position(=5%) after stop opertion..

2) LUBE OIL Pump will be stopped 30 sec after the compressor stop. -

Shut Down / Emergency Stop

3.1 Shut Down
The compressor will stopped immediately as per trip conditions of Interlock Table. In
this case, the auxiliary equipments will be stopped 30 sec. after the compressor stop.
At the same time, stand-by compressor will be staried immediately.

I

3.2 Emergency Stop '
Y The compressor can be stopped emergency stop at DCS. When the compressor is
Vo emergency stopped, the auxiliary eqUIpments will be stopped immediately same as
the compressor,

Note: After the emergency stop of the compressor, manual turnning should be executed
(refer to Chapter V-5).
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Chapter V MAINTENANCE

1.Recommended Maintenance Schedule

In this chapter, suggestions of routine checks and records and overhaul schedules are
presented . However, these schedules should be modified or adjusted in intervals and
contents to suit Customer’s specific requirements depending on service and environment
conditions. At the early stages of operation, rather frequent checks should be performed to
grasp the proper characteristics of the equipment and the system.

The check items basically required are lubrication, cleanliness, and increase of vibration.
Also, inlet and discharge pressures and temperatures should be observed frequently to
avoid troubles resulting from excessive operating conditions.

Shaft seals, the rotating mechanical type, are subject to deterioration as well as wear. They
may require replacement at varying periods.

Make sure that the machine should be operated within the specifications.
The suggested general requirements and a schedule for maintenance are shown on Table

5.1.

WARNING

Enter the vessel after the gas discharged completely.
Never enter the vessel unless you are certain that it is free of explosive gasses and toxic
substance and that the breathing atomosphere is adequate.

<& KOBE STEEL, LTD.
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2. Operating Log and Check Points

2.1 Daily Operating Log
The use of an operating log permits through analysis of the operatibn of a
Compression System by those responsible for its maintenance and servicing.

Continual observation and recording of gauge pressures, temperatures, and other
pertinent information enables the observer to do the following :

1. To be constantly and at all times familiar with the operation of the system.
2. To immediately recognize any deviations from normal operating conditions.

3. When recognizing any departure from normal operation, rectify the condition at
once ; or shutdown the system and service the components causing the malfunction.
Suggested DAILY OPERATION LOG is shown in Table 5.5. It is designed for a
typical Compression System using a minimum of components.

Depending on the operation, it may be necessary to expand the steps shown in the
suggested log. .

2.2 Normal Operating Check Points

2.2.1 Filters

1. The oil filters should be changed a few days after start-up, every time the pressure
drop across the housing reaches 1.0 bar when measured at normal operating
temperatures, and at least once a year. Use the filter transfer valve to switch to the

standby filter, and replace the plugged elements.

2. The compressor Suction Gas Strainer and Y type L.O strainer should be repalaced at
every overhaul period. These are for mechanical protection use.

2.2.2 Oil Separation system

1. If the pressure drop between the upstream of the 1% coalescing fileters and the
downstream of the 2™ coalesscing filters is too high (over 1bar during normal
operation), the elements should be changed.

2. These is the possibility that the oil has not returned to the oil recovery tank from the
Oil Mist Separation system. This would be caused by the blockage on the 3/4B drain
line from the coalescing section. During the nomal operation, check the oil returing
with gas to the compressor by looking over the sight glass. If the view looks like a
raindrop through the window on the train, the system is working well.

<& KOBE STEEL. LTD.
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2.2.3 Compressor Lube Oil
Qi Brand

Since the service life of the oil flooded screw compressor depends on the quality of
lube oil, the proper oil which satisfies the required conditions shall be applied. (refer
to Lubrication Schedule (20S-C13764)). ‘

Standards for Lube Qil Changes

To observe the lube oil is the most important factors since the oil is injected to the
compressor.

The lube oil should be changed at least once a shoter period of 2 year or 16,000
hour actual operation.

Sample the oil regularly and change the oil whenever it exceeds the criteria,
regardless of the scheduled interval between oil changes.

Decisions about oil changes should be based on an overall consideration of all
factors through consultation with the lubricant manufacturer.

(1) Sampling should be carried out within 500 hours after initial start up.
Sampling should be carried out every 1000 hours during normal operation.

(2) Decisions about oil changes should be based on an overall consideration of all
factors through consultation with the lubricant manufacturer.

(3) Drain the oil from the system, including retention points such as coolers,
strainers and filter vessels, as completely as possible.

(4} Mixing the different type of oils is absolutely prohibited.
Mixing the different type of the brand will make the oil inferior and causes
agglutinated material or lacquer.

(5) Sampling oil should be carried out from drain valve of Oil Separator during
operation.
Completely drainage should be carried out before sampling.

(6) The service life of the oil depends on the following factors :

a. Thermal stress to the oil proceeds the oil degradation.
b. Higher temperature operation proceeds the oxidation of the oil.
c. Dirty gas such as including dust, rust ,etc defiles the oil.

(7) By the result of oil sampling, KOBELCO may recommend to add the additives to
the oil for corrosion prevention.

<& KOBE STEEL,LTD.
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Table 5.2 General Standards for Changing Compressor Oil

mg/100ml

Item Test Standard Purpose of Test
Method
Total acid number |ASTM 1.0 mgKOH/g }The TAN shows the degree of oil
(TAN) D974,.0664 | max degradation. When the TAN exceeds
A (WIS K 2501) Q.SmgKOH/g, thg rate of oxidation
mgKOH/g increases. The oil must be managed
carefully and sampled regularly.
Kinematic viscosity |[ASTM within £10% |As the oil degrades the oxidation
D445,,0446 ¢ i3 byproducts cause the viscosity to
(40 C) mm?s | (IS K 2283) rom new oil ¥ | i crease, resulting in sludge formation
and poor lubrication.
Moisture content ASTM 0.1 Vol%o max |If the oil contains 0.1% or more
' D95,4006 moisture after draining, the moisture
o E123 separation will worsen, thus causing
Vol%
(IS K 2275) the oil to degrade faster.
Contamination Millipore 10 mgf100ml | This test shows the amount of sludge
filter (0.8 1£) | max or carbon resulting from oil

degradation or thermal decomposition,
as well as the amount of dust, rust,
metal particles, etc. in the oil.

Contamination is measured in order to
monitor the oil's degradation and to
prevent bearing damage and device
clogging caused by foreign matter.

Note 1 3 :” NEW oil”

refers to the oil at the beginning of operation

(based on sampling 24 hours after the start of actual gas operation).
The new oil values are the base points for oil management.

2 : Kinematic Viscosity of the oil seems to be lower when the gas dissolved.
Therefore degassing should be carried out prior to analysing the oil.

llllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllll
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2.2.4 Vibration Analysis

Periodic vibration analysis can be useful in detecting bearing wear and other mechanical
failures.

2.2.5 Abnormal fnstrument Readings

it is recommended that instrument readings are recorded on a daily basis and compared
against previous readings and the initial startup log entries. Any extraordinary deviation in
the readings (e.g., high motor amps) should be investigated immediately to prevent
potential equipment damage.

2.2.6 High Differential Pressure Across an Oil Filter

When the differential pressure of the filters exceeds 1bar, change the filter into the standby
fileter by switching over without interrupting operation.

2.2.7 Oil Quality

Sample oil quality whenever an oil filter or coalescer element is changed. Check the surface
of the element and the drain whether it contain solids or oil is degraded, the system must be
drained and refilled. If the oil meets the manufacturers specifications, check the oil level
and top it off as necessary.

2.2.8 Solid Particles in the Qil

If there is an indication that the oil contains a high amount of solids, drain the oil out of the
system and have the solids analyzed. The analysis may indicate the source of the solids
and a potential problem with the equipment. It is recommended that prior to refilling the
system with fresh oil that the following steps are taken :

1. Locate the source of the solids, and correct it.

2. Flush the entire system with fresh oil.
Ensure that the oll is circulated through the entire system including all valves,
both oil pumps and filters, the oil cooler, and temperature control vaive. Mlnlmum
10 minutes contact time through each component is recommended.

3. Drain the oil that was used flush the equipment. Remove all ol filters and
coalescer elements(if required). Clean and inspect the filters and elements, if
their condition is unsure or cleanliness, replace with new.

4. Refill the system with fresh oil (do not reuse the oil that was used to flush the
system).

----------------------------------------------------------------------------------------------------------------------------------

'<§>' KOBE STEEL,LTD.
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2.2.9 High Amount of Qil Mist Carryover

If an analysis indicates that the gas contains an abnormally high amount of oil, the
following items should be checked :

1.The coalescer elements in the Oil Recovery Tank and the Oil Mist Separator
should be examined ; and free passage through an element will allow a greater
amount of oil to pass into the gas stream. Although free passage through a
coalescer element is usually detectable by a low differential pressure indication
across a coalescer, that is not always the case ; therefore, the elements should be
visually checked.

2.Check for accumulation of excessive oil in the sight glasses of each Oil Mist
Separator.

2.2.10 Differential Oil Pressure between Suction pressure and Oil supply pressure.

During the operation, an alarm will appear and oil pump will start to run if the
differential pressure drops to 8bar and a shutdown will occur if the differential
pressure drops to 7bar Possible causes are :

1. Pressure differential control valve integrated the oil pump may be out of
adjustment, the setpoint is 6bar.

2. When Fuel gas suction pressure increases and exceeds the specified pressure,

3. Qil filters may be dirty. The pressure drop exceeds the allwable pressure.
Switch over the valve to exchage into the new filter.

4. Oil pump coupling may be broken. Replace the coupling.

<& KOBE STEEL,LTD.
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2.2.11 Oil Separator Coalescing Filters Replacement Procedure ,
The replacement procedure of Oil Separator Coalescing Filters is as follows:

(D Coalescing Filters shall be changed whenever the following occurs :
Pressure drop across the coalescers is 1bar or larger.
Operaton time exceeds the spesified period.

@ Release all pressure from the vessel by using the vent valve.
 ® Remove the manhole cover.
@ Wait five to ten minutes to allow the gas to escape from the vessel.

Warning:
Prior to enter the vessel,
Check the Oxygen concentration in the vessel must be 18% higher.

® Remove the set nut fixing the coalescers.

® Remove the coalescing fileter from the vessel one by one.
The weight of each wet coalescer is approximately 4 kg.

@ Wet the end of the coalescer with a small amount of oit fo get a better seal.
Clean the seal surface of the coalescer with a lint-free rag.

® Install the new coalescers into the vessel.
The weight of each dry coalescer is approximately 2 kg.

@D Install the set nut on the coalelescer.

@ Move the coalescer from side to side to check the tightness of the coalescer,
re-tighten if there is any movement in the coalescer.

@ Fix the set nut by wiring among the set nuts of the near coalescing filters.
(@ Make sure that no tools, foose parts nor tags are left in the vessel.

@ Place the gasket and close the manhole cover.

NOTE ;
if the System with the new coalescing filters show a negligible pressure drop, i.e. less than
0.003 MPa, it may be necessary to re-tighten all the coalescing filters.

<& KOBE STEEL, LTD.
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2.2.12 Lube Oil Filter Element Replacement Procedure
Lube oil fiiter element cleaning procedure is as follows :

Switch over to the standby fifter.

The oil should be completely drained.

Open the top flange and remove the element.
Replace the element .

Replace all of the O-rings and gaskets.

and air should be out of the vessel by the vent valve.

Q@ 960®e M0

2.2.13 0Oil Level in Oit Recovery Tank

Open the dirty side drain valve first, and then open the vent vaive.

After replacing the element, the oil should be lead by the equalizing valve

Confirm the drain, the vent and the qualizing valve to be closed.

The oil level in the Oil Recovery Tank should be controlled during operation as

follows :

0il
Recovery Tank

¥

0il Level Gauge

UPPER LIMIT INITIAL LEVEL

)

7 LONER LIMIT 370nn

g 450mm

7 310mm

o i /

ng The bottom of 0 R Tank
R ¥ o

DRAIN

) Flange center of LG

NN NN RGN N RN NN AR NN NS NN NI NS NN NN NS NN AR AN RPN A S A AU NN AR SR NI NN S AN A NI N AN U NN NN NN AN NN RN RSN NS RN MENEMEME SN
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2.2.14 Long Term Shutdown

If the compressor will be shutdown for more than one month, the following procedure

should be followed.

Open compressor and oil pumps electric disconnect.
Close the suction and discharge isolation valves.

Install a dry N2 gas 1.0 barG.

Turn the compressor manually once per a month.
(Refer to the manual turning procedure.)

®@ ©®e 006

Sampie and analyze the lube oil before restarting.

---------------------------------------------------------------------------------------------

Run lube oil pumps once per a month for ten minutes.

<$> KOBE STEEL, LTD.
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3. Maintenance of Heat Exchangers ,
Heal Exchangers should be properly operated and maintained, especially in
respect to the quality and quantity of cooling water.

3.1 Quality Control of Cooling Water
Quality of cooling water is desirable to satisfy our recommended standard listed

below.
Operated| Charged Tendency
Description Unit C.W. C.W. | Corrosion | Scale
pH(25°C) — 6.8-82|6.0-8.0 O O
Electrical conduction rate(25°C)| u Q/cm| <800 | <300 O
cr ppm <50 <20 O
SO, ppm <200 <50 O O
Fe ppm <1.0 <0.3 O O
Ca CO3 ppm <100 <30 O
Total hardness Ca COg3 ppm < 200 <50 O
o S8~ ppm = = ®
NH4 ppm = = O
Si0, ppm <50 <30 O

3.2 Treatment
Quality of the water shall be checked once or twice a month and check and take

following measurements depending on water condition.

1)Nomalize the water with chemical agents™ *Consult a specialist of water treatment
2) Add flesh water

3)Wholly change the watr freshwater

3.3 Operation

(DBefore supplying cooling water to a cooler for the first time after installation,
sufficiently clean the inside of piping for cooling water lest foreign materials
should come into the cooler.

®@Adjust the amount of cooling water to be +5% to ~5% of designed value.

() Specified water fiow rate is shown in the Table 5.3.

Smaller quantity of water makes its flow velocity in the cooler lower resulting in
accumuiation of foreign materials in the cooler and may form a deposit on the
inside of tubes.

Table 5.3
Flow Rate Temp. Rise
Unit m3/ hr : Degree C
Oii Cooler 38 less than 10
Main Motor 10.8 -

®During the operation, periodically take records of temperature and pressure at
both inlet and outlet of gas, oil, and water, if temperature and pressure gauges or
instruments are provided.

@After stopping the operation of equipment, drain out the water from the cooler if
resting period is fairly long.
Then wash its inside with fresh water and drain out completely.
In case of the stopping for a few days, water may be circulated through the cooler

----------------------------------------------------------------------------------------------------------------------------------
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at approximately a haif flow rate of designed value instead of draining out.

3.4 Maintenance

During the early period of operation, pay attention to the condition of a cooler and
determine an adequate interval for cleaning after experiencing several times of

cleaning.
Afterward, carry out cleaning periodically with the determined interval according to

the following procedure.

3.4.1 Cleaning of Water Side for Oi! Cooler

I Remove a shell.

@ Check the condition of a tube sheet surface and inside surface of the channel.
Clean the these surface by high pressure water jet, steam blowing or chemical
' cleaning agents depending on the condition.
Clean the inside of tubes with nyron blush or something else.

® Carry out ieak test of shell side with N2 gas after cleaning. If, unfortunately, tubes
become loose in tube holes to cause leakage by the bad treatment during
disassembling, expand the tubes a little more including neighboring tubes.
If plugging of tubes become necessary, apply tapered plugs.

@ At the re-assembling of the cooler, replace all gaskets and O-rings with new ones.
Re-assemble the cooler by the reverse procedure of the disassembly.

--------------------------------------------------------------------------------------------------------------------------------- 1
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4, Trouble Shooting

4.1 General

Alarms located at the iocal control panel provide the indication of problems with the
compressor system.

CAUTION

Only skilled personnel familiar with electrical equipment and the hazards involved
should be permitted to operate and service this equipment. Plant personnel
should be used only if they have had specific training in safe electrical procedures
and training in what to do in an emergency and unusual situation.

Information needed to troubleshoot the system is contained in the following drawings
and documents.

1. Schematic Diagram (Piping drawings and Terminaton & Wiring Diagram)
2. Interlock Table |

3. Logic Diagram

4. Instruction Manual for Instruments

4.2  Trouble Shooting Guide

When any anomalies, especially abnormal noise are heard and their causes are not easily
found, shutdown the compressor as soon as possible.

In case the compressor is shutdown automatically by safety trip devices, check why it has
happened. Then, if the compressor rotors are rotated smoothly by manual turning, perform
a no-load operation to check the compressor.

It is impossible to anticipate every kind of trouble that is encountered during operation, but
the following table may be helpfui to work out causes of troubles, and to correct and remedy
these troubles.

A RN IR EEE VN A U NN NN I AR RN R NSNS R AR NN LE NN NI R AN NN E PR ER A AN AN NN AN AR A BN AN N EE AN NN AN NN AN NN NN NN NN
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Table 54  Troubie shooting Check List 1/4

Troubles Possible Causes Remedy
1. Starting failure a. Too much idling time of  Stop lube oil pump and carry
(Driver would not start by LO pump operation out manual turning of_
safety interiock) before starting compressor to drain oil from
compressor (30 sec.) compressor casing

b. Slide valve is not at zero  Return it to zero position by

position operating pump
c. Low lube oil supply See 10, 11.
pressure
2. Low capacity a. Low suction press. © Seeb.
b. High suction temp. See 8.
c. Bypass valve opened Close the valve.
d. Improper setting of Check the signal.

capacity control signal
from DCS failure

3. Excessive power a. High discharge pressure  See 4.

b. Excessive load Reduce load ¢

a. Improper valve operation Check block valve position.

4, High discharge press. Correct if wrong.

— may cause blow-off of

safety valve b. Clogging of 2nd oit Replace elements
— may cause excessive separator
power
c. Cooling water low flow or Check water temperature and
high temperature | orincrease water.
5. Low suction pressure a. Clogged suction filter Clean or replace suc. strainer
elements.

b. Improper valve position.  Check suction valve correct if
wrong.
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Table 5.4 Trouble shooting Check List 2/4

Troubles Possible Causes Remedy
8. Popping of safety relief  a. Increased discharge See 4.
valve in discharge line pressure
(SV, 19EKH__AAQ005)
b. Incorrect setting of safety Check setting pressure.
relief valve Readjust if necessary.
¢. incorrect setting of Check setting pressure.
interlock (CP0O03) Correct if wrong.
7. High discharge a. High discharge press. See 4.
temperature
b. Insufficient injection oil Raise oil pressure
flow Open additional oil supply
valve. (V221, V225,V229)
c. High lube oil supply See 9.
temperature
d. high suction temp. Check suction gas temp.
8. Handled gas leakage a. Loosening connecting Tighten bolts
bolts
b. Damage of gaskets Replace gaskets
c. Safety valve leakage Check safety valve
9. High lube oil supply a. Cooling efficiency of oil Remove water channel of the
temperature cooler reduced due to cooler to clean inside of
— may cause damage of scale or dirt accumulation tubes.
bearings
b. Low cooling water flow Check temperature rise
rate across a cooler.
increase water if rises too
much,
¢. High c.water temp. See 15.
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<& KOBE STEEL,LTD.



KOBELCO

---------------------------------------------------------------------------------------------------------------

Table 5.4 Trouble shooting Check List 3/4
Troubles Possible Causes Remedy
10. Low lube oil supply a.lmproper function of Check the valve.
pressure pressure reguiating valve  Readjust if necessary.
— may cause damage
bearing b.QOil leak through oil - Check setting value.

Correct if wrong.
Replace the valve and seat if
necessary.

regulating valve due to
incorrect setting or
damage seat

Changeover filter.
Clean or replace element.

c. Oll filter element clogged

Remove pump and inspect
parts for wear. See manual of
oil pump.

(19EKH__APQ01)

d.Oil pump failure

e.Low oil level of Qil See 14.

Recovery Tank
f. Excessive oll flow demand See 13.

g.Gas stays at oil line before Purge gas from vent valve.
oil pump(10EKH_APQQ1)
a. Discharge press. low

Check the downstream gas
consumption.
Check upstream pressure
control valve

c. Lube oil supply press. low See 10.
12. Lube oil pressure a. Improper function of oil Check and adjust [ repair the

11. Oil supply differential
pressure
(PAIZT-19EKH_CP007)  b. Suction press. high

fluctuation press. regulating valve valve
13. Excessive oil flow a. Increase of bearing Check bearing clearance
— may cause low lube clearance replace bearings if necessary.
oil pressure :
. Additional oil supply Adjust the valves(V221,
valve opens V225,V229).
¢. High lube oil temp. See 9.

Recovery Tank

14. Oil level decrease of Qil

. Oil leakage -

. Deterioration of element

in Oil Separator

. Qil return line from Qil

Separator to suction is
blocked

. Excess mechanical seal

leakage

Check for leakage.
Correct if any.
Replace the element.

Open the biock valve.
(V127,v128,V129,V130,V131
,V132,V135)

----------------------------------------------------------------------------------------------------------------------------------
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Table 5.4 Trouble shooting Check List 4/4

Troubles Possible Causes Remedy

15.High cooling water a. Troubles on cooling Check cooling water supply

temperature water supply system system. Decrease the
temperature if possible.

16. Vibration a. Misalignment Check alignment.
— If serious vibration Re-align correctly.
occurs, spectrum
analysis should be b. Worn bearings Check bearing clearances.
made Replace if necessary.

c. Loosening of mounting Tighten bolts.

bolts, foundation bolts CAUTION:
- If the casing vibration alarm
happens, please consult

KOBELCO soon.

17.0il leakage of a. Damage of sealing face  Replacement of mechanical

mechanical seal by dust etc. seal.

b. Damage of O-ring Replacement of O-ring

18. Abnormal noise a. Bearing seizure Replace the bearing.

— may produce serious ‘

accidents b. Loosening of connection  Stop compressor and tighten

into compressor . them.

c. Foreign materials come  Stop compressor and correct

into compressor internals. Check suction gas
filter.
~ d. Misalignment or Stop compressor and correct

damaged shaft coupling alignment. Replace the
coupling if necessary.

e. Rotors rubbing with Stop and disassemble the
casing inner surface. compressor to replace
bearings.

Correct clearance.

<& KOBE STEEL,LTD.
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5. Manual Turning Procedure

Turn the compressor manually before starting or long term shutdown to check whether
the compressor is in good conditions or not, and to form oil film on the journal area.

When the compressor is shut down by emergency trip devices, it is advisable to check
the damage of rotors by manual turning.

WARNING:

Before the manual turning, circuit breaker of the compressor must be turned off.

@ Turning location
The coupling hubs are provided with drilled holes for turning.
@ Turning tool
A turning bar is furnished as a special tool.
® Procedure
[nsert the special tool (turning bar) into the drilled hole on coupling hub.

Next turn the shaft slowly in normal direction, checking if there is any rubbing or
sticking.

----------------------------------------------------------------------------------------------------------------------------------
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Table 5.5 LOG SHEET(1/1)

OPERATING DATA DATE

TIME
iTEM ITEM.NO. UNIT | DESIGN | RANGE
barA
SUCTION PRESSURE 19EKH__CPO0O1 | barG) 10 (©) 10-17
SUCTION TEMPERATURE 19EKH__ CT001 T 45 8-45
DISCHARGE PRESSURE 19EKH__CP002 (E:rrg) 27.5(265) -
DISCHARGE TEMPERATURE 19EKH__CT002 he 85 -
OIL SEPARATOR DIFF.PRESS. 19EKH__CP002 bar 05 <10
LO. DIFFERENTIAL PRESSURE 19EKH__CP007 bar 17.5 105-175
LO. PRESS. BEFORE L.O. PUMP 19EKH__CPO04 barG | 265
LO.PRESS.AFTER L.O.PUMP 19EKH__CPQ05 barG | 265 265-325
LO. ALTER DIFF. PRESSURE 19EKH__CP006 bar 05 <10
LO. TEMPERATURE 19EKH__CT003 T 50 -
LO.LEVELOFOILRECOVERYTANK | - mm 370 <450
MOTOR COLD INNERAIR TEMP. 19EKH__AE001 T - -
MOTOR HOT INNER AR TEMP. 19EKH__AEQ01 T - -
498 =550

MOTOR POWER CONSUMPTION 19EKH__AEOO1 KW | Sedsioc | s@ 4edeaC
MOTOR / VOLTAGE 19EKH_AEQO1 v 6000 -
MOTOR f CURRENT 19EKH__ AEQO1 A - -
SLDE VALVE POSITION 19EKH__AS001 % — 0-100
SPILLBACKVALVE MV VALUE 1 19EKH__AA004 % - 1000
ROTORTHRUST POSITION 19EKH__CY002 mm 0 <03
CASING VIBRATION 19EKH__CY001 G - <@
MECHANICAL SEAL DRAIN 9EKH__ANO0O1 oghr - <36
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ChapterVl DISMANTLING AND ASSEMBLING PROCEDURE
for KOBELCO SCREW COMPRESSOR (EH TYPE)
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1. Infroduction

A KOBELCO SCREW COMPRESSOR is a precision machine. So, be careful not to make
even a slight damage to the machine during overhaul. Especially cleanliness of parts is

important.

CAUTION

The procedures presented in this chapter may not cover all requirements in
assembly or disassembly. It is highly recommended to perform assembly or
disassembly after instruction or under supervision of KOBE STEEL. supervisor.

(1) The compressor should be lifted only with the heavy lifting lugs (hook).
On lifting, slings should be used to distribute load evenly.

(2) Eyebolts furnished on the covers should not be used for lifting the whole
compressor unit.

(3) Uneven tightening of bolts and nuts should be avoided.

Notes:
(1) Be careful not to miss any small parts.

(2) In dismantling the compressor, keep in mind to check how individual
assembled and to observe the conditions of the parts.

(3) The parts identification numbers in parentheses in the texts are indicated on
COMPRESSOR SECTIONAL ASSEMBLY DRAWING and in COMPRESSOR PARTS

LIST.

paris. are

|||||||||||||||||||||||||||||||||||||||||||||||||||||||||||||||||||||||||||||||||||||||||||||||||||||||||||||||||||||||||||||||||||||
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4. Assembling and Dismantling of Mechanical Seal
1 General Procedure of Dismantling
(1') Remove La'byrinth Ring frem Gland Plate.
(2) Remove Gland Plate together with Primary Ring.
(3) Pull out Sleeve and Mating Ring from rotor shaft.
(4) Remove Mechanical Seal Box together with FS Seal.
(5) Pull out Spacer Sleeve from rotor shaft,

2 Genera! Procedure of Assembling
. (1) Install Mechanical Seal Box together with FS Seal.
C‘ (2) Install Spacer Sleeve, Mating Ring and Sleeve to rotor shaft.
(3) Install Gland Plate together with Primary Ring.
(4) Install Labyrinth Ring to Gland Plate.

|||||||||||||||||||||||||||||||||||||||||||||||||||||||||||||||||||||||||||||||||||||||||||||||||||||||||||||||||||||||||||||||||||||
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APPENDIX

P&ID

GENERAL ARRANGEMENT
Piping Drawing

Foundation Drawing
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DISMANTLING AND ASSEMBLING MANUAL FOR

KOBELCO SCREW COMPRESSOR

Contents

. Introduction
- General Procedure of Dismantling
. General Procedure of Assembling -

LW =

1 Introduction

A KOBELCO SCREW COMPRESSOR is a
precision machine. So, be careful not to
make even a slight damage to the machine
during overhaul. Especially cleanliness of
parts is important.

/\ cauTioN

The procedures presented in this chapter
may not cover all requirements in
assembly or disassembly. It is highly
recommended to perform assembly or
disassembly after instruction or under
supervision of KOBE STEEL supervisor.

(1) The compressor should be lifted only
with the heavy lifting lugs (hook).
On lifting, slings should be used to
distribute load evenly.

(2) Eyebolts furnished on the covers
should not be used for lifting the whole
compressor unit.

(3) Uneven tightening of bolts and nuts
shouid be avoided.

. Adjustment of Thrust Clearance of Tilting Pad Thrust Bearing
. Adjustment of Discharge End Plane Clearance between Casing & Rator

- -k 0N =

0o~

NOTE:

(1)
(2)

"assembled and to observe the

Be careful not to miss any small parts.

In dismantling the compressor, keep in
mind to check how individual parts are

conditions of the parts.

The parts identification numbers in
parentheses in the texts are indicated on
COMPRESSOR SECTIONAL
ASSEMBLY DRAWING and in
COMPRESSOR PARTS LIST.

|||||||||||||| L L A Ny R N N N N N NS N NN NN NN RN Y]
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2 General Procedure of Dismantling

(1)
(2

(3)

()

(10}

(11)

(12)

Remove the coupling cover.

Loosen the tightening bolts of the
coupling and remove the center spool
unit.

Disconnect and remove piping, fittings
and instruments from the compressor.

Remove the thermocouples for the

. journal and thrust bearings from the

compressor, if any.

Disconnect cables of the vibration and
axial displacement detectors, if any.
Remove axial displacement detector, if
any.

Disconnect cable of the slide valve
position meter.

Prior to dismantling the compressor,
record cold shaft alignment.

Dismount the compressor from the
baseplate.

Remove End Plate (A09)} and pull out
coupiing hub from the shait.

Remove Mechanical Seal from Inlet Casing

(BO1).

See “Assembiing and Dismantling of
Mechanical Seal" & “Instruction of
Mechanical Seal".

Loosen the stud bolts and nuts between

1st stage Side Casing (B04) and 2nd

stage Inlet Casing (BO1), then divide into

1st stage and 2nd stage.
Dismantle the 1st stage and 2nd stage
with the same procedure.

(13) Remove slide valve position meter from
Cylinder Head (D31).
See “Slide Valve Position Meter
Assembly Drawing”.

Fig. 241

(14} Remove Cylinder Head (D31} together
with Ball Bearing (D33) and Spindle (D36)
from Iniet Casing (BO1).

<& KOBE STEEL,LTD.
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(15) Remove Lock Nut (K33) by the hook (18) Remove Lock Nut (K34), (K35) by the
spanner (special tool), and remove Piston hook spanner (special tool), and remove
(D04) and Pin (D08} from Rod (D03). Balance Piston (A03), {A04) from rotor

shaft.

(19) Remove Bush Retainer (A21), (A22) and
Bush (A19), (A20) from Side Casing

(B04).

(16) Remove inlet End Cover (B05) from Inlet
Casing (BO1).

Fig. 2-6

(20) Remove Side Casing (B04) from
Discharge Casing (B03).

Fig. 2-4

(17) Remove Balance Piston Cover (B06),
{B07) and Piston Ring (B08), (B0O9) from
Side Casing (B04). Fig. 2-7

(21) Remove Qil Injection Tube (D10) from
Discharge Casing (B03).

I I N O N N O N O T I T N TN
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(22) Remove Lock Nut (K31}, (K32) by the {25) Remove Sleeve (A05), (A0B) from rotor
hook spanner {special tool). shaft.

_ Fig. 2-8 Fig. 2-11
- (23) Remove Thrust Bearing Box Cover (C07), (26) Remove Thrust Bearing Box (C05), (C06)
(, (C08) together with Bush (C19), (C20) together with Thrust Disc (A07), (A08)
and inactive side Thrust Bearing (C15), and active side Thrust Bearing (C13),
(C16). (C14) and Bush (C19), (C20).

i

Fig. 2-9

Q, {24) ‘Remove Thrust Adjusting Plate (C11), (27) Remove Adjusting Plate (C09), (C10).
(C12). :

N N N N N N N N N N N N N N N N N N NN RN NN NN
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(28) Erect the compressor vertically with Inlet (30) Install eyebolts to the upper end of each
Casing (B0O1) upper side. (Refer to Fig.4-1) Rotors, then lift up Rotors (A01), (A02)
' from Rotor Casing (B02).

(29) Loosen the boiting and lift up Inlet Casing Fig. 2-17

(BO1) from Rotor Casing (B02).

(31) Arrange the compressor horizontally.

(32) Remove Discharge Casing (B03) from
Rotor Casing (B02).

N N N N N N R N AR N N RN NN NN NN RN NN
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(33) Remove Rod (D03) and Guide Pipe (D11) (35) Remove Adjusting Bar Retainer (B13),
from Slide Valve {D02). Adjusting Bar (B12) and Guide Block
(B11) from Rotor Casing (802).

Fig. 2-19

(34) Lifting up Slide Valve (D02) by sling,
- remove it from Rotor Casing (B02).

Fig. 2-23

(36) Rernove Valve Guide (B10) from Rotor
Casing (B02).

Fig. 2-24

(37) Remove Seal Ring Retainer (D42) and
Seal Ring (D41) from Inlet Casing (B01).

R N R R N R N R R R R Ny N N PR NN R

<& KOBE STEEL,LTD.



KOBELCO P. 6-9

(38) Remove Journal Bearing (C01) ™ (C04)
from Inlet and Discharge Casing (B01)
(BO3).

See "Assembling and Dismantling of MS -
FS Bearing” and “Assembling and
Dismantling of MD-FD Bearing".

INLET CASING g P
ROTOR CASING i [ﬂ
N P [
SLIDE VALVE ~ : cﬁ
- DISCHARGE CASING t ]
WOOD STAY.

T

[(FE RN RN NNY R NN NN NN NN NNy L N N N N N N N N RN RN EE NN
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3 General Procedure of Assembling

The compressor should be assembled with
dismounted from the common baseplate.

(1) Install the suction side Journal Bearings
(C01) (C02) to Inlet Casing (BO1)
adjusting pin position.

See “Assembling and Dismantling of MS-

FS Bearing".

Fig. 3-1

(2) Install the discharge side Journal
Bearings (C03) (C04) to Discharge
Casing (B03) adjusting pin position.

See "Assembling and Dismantling of MD-
FD Bearing”. Refer to Fig. 3-1.

(3) Set the Valve Guide (B10) to Rotor
Casing (B02) and drive the dowel pin.

NOTE:

Removal of Valve Guide (B10) is not required
at dismantling.

L L R N N N N NN R E RN R TR AN
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Install Guide Block (B11) (Fig. 3-3),
Adjusting Bar (B12) and Adjusting Bar
Retainer (B13) (Fig. 3-4) to Rotor Casing
(B02).

<& KOBE STEEL, LTD.
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{5) Install Slide Valve (D02) by sling to Rotor (7) Install stud bolts on Discharge Casing
(BO3) (Fig. 3-9) and Rotor Casing (B02)

(Fig. 3-8). Place O-ring (B15) in the
groove and apply Three Bond to the
flange surface of Rotor Casing (B02) (Fig,

(6) Combine Rod (D03) and Guide Pipe
(D11) with Slide Valve (D02) from suction

side.
Fig. 3-9

Combine Discharge Casing (B03) with
Rotor Casing (B02) (Fig. 3-10).
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Drive the dowel pin (Fig. 3-11)

Fig. 3-11

Tighten the nuts (Fig. 3-12).

Fig. 3-12

(8) Erect the compressor vertically with Rotor
Casing (B02) upper side (Fig. 3-13}, and
lift down Rotors (A01), (A02) into the
- Rotor Casing (B02) (Fig. 3-16, 3-17)

( aligning the match marks (Fig. 3-14, 3-15)

!

on the discharge end of each rotor.

/N WARNING

Be careful not to injure hands due to
rotating rotor at assembly.

R R RN RN R AN NN R R
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Drive the dowel pin and tighten the nuts
(Fig. 3-20).

Fig. 3-17

(9) Install stud bolts on Rotor Casing (B02).

Place O-ring (B16) in the groove and Fig. 3-20
apply Three Bond to the flange surface of
Rotor Casing (B02) (Fig, 3-18). , (10) Arrange the compressor horizontally.

Fig. 3-18 . Fig. 3-21
Combine Inlet Casing (BO1) with Rotor (11) Measure and record each end plane
Casing (B02) (Fig. 3-19). : clearance between the rotors and the
- casing.

(12) Combine Thrust Bearing Box (C05),
(C06) with Bush (C19), (C20) and active
side Thrust Bearing (C13), (C14).

Fig. 3-22
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(13) Install Thrust Bearing Box (C05), (C06) (16) Install Thrust Bearing Box Cover (C07),
together with Adjusting Plate (C09), (C10) (C08) (Fig. 3-27) together with Thrust
to Discharge Casing (B03). Adjusting Plate (C11), (C12) (Fig. 3-26) to

Discharge Casing (B03).

Fig. 3-23

C_, (14) Instaill Thrust Disc (A07), (A08) (Fig. 3-24)
and Sleeve (A0S5), (A06) (Fig. 3-25) to
rotor shaft.

Fig. 3-25

(15) Combine Thrust Bearing Box Cover (C07),
(C08) with Bush (G19), (C20) and inactive
side Thrust Bearing (C15), (C16).
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(19) Install Oil Injection Tube (D10} to
Discharge Casing (BO3).

(17) Fix the Sleeve (A05), (A06) by Lock Nut
(K31), (K32) (Fig. 3-29} and Lock Washer
(L21), (L22) (Fig. 3-28, 3-30) using (20) Install stud bolts on Discharge Casing
special tool. (B03). Place O-ring (B17) in the groove

and apply Three Bond to the flange

surface (Fig, 3-31).

Fig. 3-31

Combine Side Casing (B04) with
Discharge Casing (B03} (Fig. 3-32).

Fig. 3-32

Fig. 3-30

{(18) Adjust the thrust clearance and discharge
end plane clearance by grinding Adjusting
Plates (D09) ~ (C12), if necessary.

See “Adjusting Clearance and
Dimension” of the compressor sectional
assembly drawing.
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Drive the dowel pin (Fig. 3-33) and
tighten the nuts (Fig. 3-34)

Fig. 3-36

(22) Install Balance Piston (A03), (A04) on the
rotor shaft and fix them by Lock Nut (K34),
(K35) and Lock Washer (L23), (L25)
using special tool.

(23) Install Piston-Ring (B08), (B09} (Fig. 3-
38) and Balance Piston Casing (B06),
(BO7) (Fig. 3-37) to Side Casing (B04).

Fig. 3-34

(21) Install Bush (A19), (A20) (Fig. 3-35) and
Bush Retainer (A21), (A22) (Fig. 3-36) to
Side Casing (B04).
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(24) Install Seal Ring (D41) (Fig. 3-40) and
Seal Ring Retainer (D42} (Fig. 3-39) to
Inlet Casing (BO1).

Fig. 3-42

(26) Combine Cylinder Head (D31) (Fig. 3-43)
with Ball Bearing (D33} and Spindle
(D386).

Fix Ball Bearing (D33) by Snap Ring
(LOT).

(25) Install Pin (DO6) and Piston (D04) with O- Fig. 3-43
ring to Rod (D03) and fix them by Lock
Nut (K33) and Lock Washer (L24) using
( special tool.

(27) Install Cylinder Head (D31) to Inlet
Casing (B0O1) rotating Spindie (D36) to fit
Pin (D06).
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(28) Set slide valve position meter to Cylinder (31) Install Mechanical Seal to Inlet Casing
Head (D31). (BO1).
See “Slide Valve Position Meter See "Assembling and Dismantling of
Assembly Drawing.” Mechanical Seal" & “Instruction of

Mechanical Seal”.

(32) Fix the Mechanical Seal Sleeve by Lock
Nut.

Fig. 3-48

(33) Install cbupl]ng hub and End Plate (A09)
to the shaft.

(84) Confirm carefully unnecessary onto the
baseplate.

(35) Mount the compressor onto the
baseplate.

(36) Confirm parallel offset and angular
misalignment between the coupiing
halves, and adjust them to allowable
values, if necessary.

(29) Install Inlet End Cover (B05) to Inlet
Casing (BO1).

(87) Connect cable of the slide valve position
meter.

(38) Install the thermocouples for the journal
and thrust bearings to the compressor, if
any. '

(39) Install axial displacement detector, if any.

(40) Connect cables of the vibration and axial
displacement detectors, if any.

(41) Connect or install instruments, piping,
(30) Combine 1* stage and 2™ stage. and fittings to the compressor.
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4 Adjustment of Thrust Clearance of
Tilting Pad Thrust Bearing

DOUBLE ACTION TILTING PAD
THRUST BEARING

Refer to “Adjustment of Discharge End Plane
Clearance between Casing and Rotor”, as
well.

(1) Check the following parts:

a. Thrust disc
Although the thrust disc is finished by
polishing and lapping, it is necessary to
check that the thrust bearing sliding
surface of the thrust disc is sufficiently
smooth and free from damage.

b. Thrust Bearing Pad
Check that the thrust bearing pads are
free from damage on the surface.

(2) Insert a shim between the outlet casing
and thrust bearing box with such a
thickness that the rotor keeps clearances
from both side casing end planes.

If the rotors are not replaced with new
ones, the original adjusting plates may be
employed as the shim.

(3) Apply a dial gage to the rotor shaft end.

(4) Move the rotors in both axial directions
and measure the displacement of the
rotors. This displacement is “thrust
clearance of C". (Fig.4-2)

(6) If the measured thrust clearance is found
smaller than the required thrust clearance,
replace the thrust adjusting plate between
the thrust bearing box cover and the
thrust bearing box with thicker one, It is
allowed to add shims cut into the shape of
the thrust adjusting plate to the existing
thrust adjusting plate, But it is preferable
to use a new thicker thrust adjusting
plate.

(6)

If the thrust clearance is found larger than
the required thrust clearance , polish the
surface of the thrust adjusting plate to
reduce the thickness.

Replacement of Thrust Pads

When the thrust bearing pads are
damaged, replace them with new ones.
Loosening Thrust pad stops the thrust
pads can be taken out. Be noted that the
tilting pad thrust bearings furnished for
male active and female active side may
be different. Install thrust pads and thrust
pad stops with care that they are correctly
located and positicned.
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Clearance between Casing and Rotor
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DOUBLE ACTION TILTING PAD
THRUST BEARING

Place the rotor in the casing, and push the
rotor toward the discharge side so that the
discharge end plane clearance becomes
zero. (See Fig. 4-2)

Then, puli the thrust bearing box @&
outboard until the active side thrust
bearing comes in contact with the thrust
disc.

At this stage, measure the clearance
between the thrust bearing box and the
discharge casing flange where the
adjusting plate @ is to be inserted.

The thickness of the adjusting plate @ ,
Y, should be:

Y = X - A mm

where, A is the required discharge end
plane clearance, and X is the measured
clearance.

Accordingly, grind to adjust the adjusting

~ plate @ so that its thickness becomes Y

mm. Then, insert it into the clearance
between the thrust bearing box and the
outiet casing.

@ Adjusting plate

@Brg. box
@ Adjusting plate
@ Brg. cover

Journal brg.

Casing

The final checking should be carried out
with the adjusting plate @ in place as
follows: '

Sufficiently loosen the bolts that are
fastening the thrust bearing box. Push the
rotor shaft toward the suction side until it
ceases moving, and set the dial gage to
zero. Then move the rotor shaft toward
the discharge side until it ceases moving,
and read the indication of the dial gage.

" This indication is “DISCHARGE END

PLANE CLEARANCE".
if it is found smaller than the required
clearance, reduce the thickness of the
adjusting plate @ accordingly. If it is

* found larger than the required clearance,
replace the adjusting plate @ with
thicker one or add shims if replacement
on site is impossible. However, in
principle, adjustment should be
preformed with a new thicker adjusting
plate.

Thrust bra.
Brg. bush

(
Y
[ i RO tor
Center of rotor - l _
Apply “Locktite 242"
(blue} to lock nut
Fig. 4-2
<& KOBE STEEL, LTD.
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An excessively large discharge end
plane clearance affects remarkably the
discharge capacity of the compressor,
and an excessively small clearance
causes a contact of the rotor end plane
with the casing. Therefore, care should
be taken.

~ Then fix the thrust bearing box with the
bolts.
Applying a dial gage to the rotor shaft end,
~ fully push the rotor shaft toward the

C. suction side. Then, set the dial gage to
zero. And then move the rotor toward the
discharge side. The obtained dial gage
reading is called “THRUST
CLEARANCE".

&
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Assembling and Dismantling
of

Mechanical Seal

.Mechanical Seal Type : 8B1V with segmental bushing

-----------------------------------------------------------------------------------------------------------------------------------------
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