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STEAM TURBINE OIL

STEAM TURBINE OIL, ISO GRADE 68

WITH ANTI-OXIDANT, ANTI-RUST, AND
ANTI-FOAM ADDITIVES.

KINEMATIC VIS. AT 40 DEG. C., 64-70 CST.
KINEMATIC VIS. AT100 DEG..C., 8.4-9 CST.

VISCOSITY INDEX 95 MIN.
FLASH POINT DEG.C 220 MIN.
POUR POINT DEG.C -7 MAX.

TOTAL ACID NO. MG.KOH/CM 0.15 MAX.

COPPER CORROSION NO.1B MAX.

DEMULSIFICATION NO., SEC. 300 MIN.

OXIDATION STABILITY, HRS. 1000 MIN.

WHOLE OF SPEC. ACC. TO 1GS-M-CH-043(0), 2008

GENERAL ELECTRIC GEK-32568C, STANDARD DIN 51515, PART 1/2
BS 489: 1999, ALSTOM HTGT 90117, SIEMENS TLV 901304
SUPPLIER: IRANOL HBX 68

IN APPROVED CONTAINER
\ Y,Far

LT

TURBINE OIL, SPECIAL, BEHRAN SP1 32

TURBINE OIL

VISCOSITY AT 40 DEG.C. 32 CST.

VISCOSITY AT 100 DEG.C. 5 CST.

VISCOSITY INDEX: 104

FLASH POINT: 204 DEG.C.

POUR POINT: -30 DEG.C.

DENSITY AT 15 DEG.C. 870 KG/M3

T.A.N. 0.07 MG KOH/G

COPPER CORROSION: 1A (ASTM D-130)

EMULSION CHARACTERISTICS: 5 MIN.
RBOT(ROTARY BOMB OXIDATION TEST,OXIDATION STABILITY):720MIN
FZG GEAR TEST: 8 (DIN-51354)

RUST PREVENTIVE: PASS A,B

AIR RELEASE: 5 MIN.

FOAMING CHARACTERISTICS: SEQUENCE I: 25 MLT
SEQUENCE II: 50 MLT

SEQUENCE III: 25 MLT
MANUFACTURER: "BEHRAN SP-1 32"

NOTE: USED FOR TURBINE "MOTOR SICH" AI-336-2-8

TURBINE OIL/
\ Y,F49

LT
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Document lflnd Classification Date Page
Technical report Internal 2004-11-02 2(2)

The lubricating oil shall fulfil the requirements stated in the table below.

Requirement Unit Limit Note Test Method *
Viscosity grade ISO VG 46
Viscosity at 40°C mm?/s 41-50 ASTM D 445
Viscosity index o >90 ASTM D 2270
Density at 15°C kg/m? <900 ASTM D 1298
Flash point (COP) o >200 ASTM D 92
Pour point 2 <-30 a ASTM D 97
Total Acid No (TAN) mg KOH/g <0.3 b ASTM D 974
Rust prevention Pass B ASTM D 665A
Copper corrosion Degree 2 ASTM D 130
Zinc content & ppm 0 c
Emulsion characteristics & min <20 ASTM D 1401
Air release to 0.2% & min =5 ASTM D 3427
Foaming at 50°C ml <200 ASTM D 892 Mod
Remaining foam after 1 min ml <10
Oxidation stability TOST h >2000 ASTM D 943
Oxidation stability RBOT min >450 ASTM D 2272
RBOT-modified % >80 ASTM D 2272

*) Or equivalent ISO or DIN method
) Original value adjusted due to the requirements for the compressor.

Notes

a) The ambient temperature at some sites may be as low as -20°C and Siemens

Industrial Turbomachinery AB requires a 10°C ma. gin
b) The stated value is for the finished product
¢) No oils with metalorganic compounds, e.g. organic zinc compounds, should be

used

We reserve all rights in this document and in the information contained therein. Reproduction,

use or disclosure to third parties without express authority Is strictly forbidden.

© Siemens Industrial Turbomachinery AB
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Fuel Recommendations and Specifications

General Information

Natural gas, or methane, has been used as an engine fuel for many years. It has primarily served as fuel for stationary
units powering pumps, compressors, or generators, but is gaining favor as a motor vehicle fuel. Many early engines
and applications were not highly rated and did not require precise control of the fuel adjustments and the fuel.

Modern technology and compliance with various emissions standards now mandate that certified engines be tuned
to precise standards and operated on a more restrictive fuel specification for optimum performance and emissions
control. Cummins Inc., has prepared a recommendation for natural gas suppliers as a guideline for successful
operation. Operators of Cummins natural gas engines must refer the following specification to the potential fuel
suppliers and request confirmation as to local availability.

Cummins Inc. Natural Gas Recommendations

Gas Heat Value (MJ/Nm,) 30 - 40
Gas Density (Kg/Nmj) 0.7-0.9
Methane Number (MN) 60"
Methane (CH.,) 70%
Ethane (CoHg) 5%
Hydrogen Sulohide (H,S) 0.01%

Maximum Gas Temperature (deg C) 50°C [122°F]

Engine Speed Emissions (NOx HT jacket water Gas Methane
Type (rpm) at 5% O.dry) outlet temperature = Number
QSV-G 1500 / 500 & 350 mg/ 95/110°C [203/ Pipeline 60*
81/91 1200 Nm?3 230°F] Ngtural
as

NOTE: * 12 to 1 compression ratio for engines using a Methane Number of 70, 11.4 to 1 compression ratio for engine
using a Methane Number of 60. No-de-rating allowed.

NOTE: If the gas quality supplied falls outside the above specifications, contact your local Cummins Authorized Repair
Facility.

Cummins natural gas engines are designed and adjusted to meet performance and emissions specifications with fuel
meeting these specifications. The engine may operate on a wide range of fuel properties, but performance and
emissions will be affected, and in extreme cases, fuel with characteristics out of these specifications may cause
reliability or durability problems. Cummins assumes no responsibility for the use of fuels which do not meet this
specification. Engine damage caused by fuel not meeting this specification is not covered under warranty.

Operators should be alert for sudden changes in engine operation, power levels or pre-ignition. Each of these may
be a sign of substandard fuel. If you suspect a problem is related to fuel quality, ask your fuel supplier to sample and
analyze the fuel, and contact your authorized Cummins service location for assistance.

Lubricating Oil Recommendations and Specifications
General Information

The use of quality engine lubricating oils combined with appropriate oil drain and filter change intervals are a critical
factor in maintaining engine performance and durability.

Cummins Inc., recommends the use of a high quality SAE 40 heavy duty engine oil for natural gas engines.
The specifications for oils meeting Cummins recommended SAE 40 oil blends are as follows:

Cummins Inc., Oil Recommendations

Viscosity @ 40C / 100C (cSt) 154 / 14.5
Viscosity Index 92
Gravity APl @ 60F 27:0°
Pour Point (Deg F) 0%

Flash Point COC (Deg F) 485°

(Continued)
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Cummins Inc., Oil Recommendations

Igleutralization No (TBN — 5.2

)

Calcium (ppm) 1200
Phosphorus (ppm) 2707
Zinc (ppm) 290"
Sulfated Ash (%0W) 0.45*

* additive levels are critical

/A CAUTION A

A sulfated ash limit of 0.45 percent has been placed on all stationary engine lubricating oil recommended for
use in Cummins natural gas engines. Higher ash oil can cause valve and/or piston damage and lead to excessive
oil consumption and degradation of the catalyst.

For further details and discussion of engine lubricating oils for Cummins engines, refer to a Cummins Authorized Repair
Facility.
Qil Drain Intervals

Special “break-in” engine lubricating oils are not recommended for new or rebuilt Cummins engines. Use the same
type of oil during the “break-in" as that which is used in normal operation.

Additional information regarding lubricating oil availability throughout the world is available in the E.M.A. Lubricating
Oils Data Book for Heavy Duty Automotive and Industrial Engines. The data book can be ordered from the Engine

Manufacturers Association, Two North LaSalle Street, Chicago, IL U.S.A. 60602. The telephone number is: (312)
827-8735.
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Lubricating Oil Specification for Iran TC50 / IGAT
V-project

Summary

Edition 1 of this document was written for the Iran TC50-project. Same requirements
have also become of current interest for IGAT V-project.
Edition 2 is adjusted to become valid also for IGAT V.

The lubricating oil system for the TC50 / IGAT V-project will provide both the gas
turbines and the compressors with lubricating oil. The requirements in Siemens
Industrial Turbomachinery AB's lubricating oil specification deviate to some extent
from the requirements in the oil specification of Siemens compressor.

Siemens Industrial Turbomachinery AB has therefore decided to write specific
lubricating oil requirements for this project in order to meet the more stringent
requirements for the compressor.

This report lists the requirements that the oil should fulfil in order to provide proper
lubrication for the gas turbine system. The requirements are based Siemens Industrial
Turbomachinery AB's Material specification MAT 81 21 09.

This specification is only to be used for the TC50 and IGAT V projects. It must not
be used for any other gas turbine project.

We reserve all rights in this document and in the information contained therein, Reproduction, S
use or disclosure o third parties without express authority Is strictly forbidden, © Siemens Industrial Turbomachinery AB

This document is issued in Pulse.



