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Amber Fessler SCLGS, CLS & OMA -

A CITGO Senior Technical Services
Representative

A Materials Engineer

A12 Years of Experience in Lubricants

A STLE Certified
A Certified Lubrication Specialist
A QOil Monitoring Analyst |

ANLGI Certified

A Certified Lubricating Grease
Specialist
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Future Webinars

August 23: Agriculture &
Forestry Industries

September 20: Industrial Plant
Utilities

October 18: Food, Bottling &
Pellet Mill Industries
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Abdul Maye SSTLE OMA-I

ACITGO Sr. Product Specialist
ABS in Chemistry

A19 Years of Experience in the
Lubricants Industry




BRRIRN B

John Messinger SSTLE CLS & OMA -

ACITGO Sr. Account
Manager

A28 Years of Selling

Experience in the
Lubricants Industry




. Selling to the Oil & Gas and Gas Transportation
_ Markets
B




Natural Gas Gathering
& Transportation
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Map of U.S. interstate and intrastate natural gas pipelines

Legend

interstate pipelines
intrastate pipelines




Natural Gas Engine Users




Application

Natural Gas Residue Gas &
Processing & Raw NGL Mix
Treatment Transportation

Natural Gas | Gathering &
Production | Compression

Wellhead Gathering

Gas P '
Naturad IGass ~ Plants
CO mmm Pipeline Compressor

Stations

Am lmx—nﬂ E S Industrial Power

Plants

Biogas / Landfill

R TR

Natural Gas
Engine Types

Small 4 -Stroke,
Small 2 -Stroke

Large 4-Stroke

Large 2-Stroke,

Large 4-Stroke

4-Stroke, Some Co -
Generation Power

Large 4-Stroke




Wellhead Gas Gathering

Operations
A Variable gas quality
A Higher engine temperature
recommended if H2S is
~ present
A Frequent maintenance
A Frequent oil changes
A Typically requires special

gas pre-processing

Common Problems

> > > I>

High moisture content
Short oll life
Remote locations

Corrosion and detonation
related failures




Field Gaitierihgg

Operations

A Run unattended

A Same oil in engine and compressor
A (unless high moisture gas)

A Often exposed to elements

A Primarily 4 -stroke

A Field operators may adjust A/F ratio
A Usually overloaded

Common Problems

A Shortened oil life

A Overloading

A Variable fuel quality

A Valve recession

A Valve guttering/burning

Gas Transmssionn

Operations

A Same oil in engine and compressor
A Multiple engines in a building

A Often large 2 -stroke engines

A Usually well -maintained

Common Problems

A Combustion chamber and piston deposits

due to over -oiling

(LRI

A Port deposits from over -oiling or using the

wrong lubricant
A Use of inferior replacement parts
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Landfill]

Gas to Enengyy

Common | Operation

Problems
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Almost always four stroke

Usually run unattended

Usually well maintained

Usually run at 100% load

Normally more than one engine in a room
Often Caterpillar or Jenbacher

Low gas quality
Low energy content
Usually contains HWO
May contain CFCs
HAS, Sil oxanes
Frequent maintenance
Frequent oil changes
Valve deposit build -up
Liner lacquering
Corrosion -related failures
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Stationary Natural Gas vs. DieséHEngine LUbes ==

Natural Gas
Engine QOlls

Diesel Engine Oills

Alndustry service

ANo industry

standard classifications
AField testing for AField testing not
OEM approval required
ALow ash or AMid ash oils
_ashless olls AMulti -viscosity
ASAE 40 preferred olls preferred by

by OEMs OEMs



Viajor Original
Equipment
Vianutacturers

P . 0 G3600
A Caterpillar (about 50% of NA 61358180 Bhp . 4735 bhp 63500

market) 670-1725 bhp GI400/CG |
A 425627 bhp _ ©3300
A GE Power (Waukesha, Jenbacher , 215-500 bhp  95-211 bhp

Cooper Bessemer, Superior, Ajax)
4 (Waukesha has about 25% of
market)
A Cummins

A Others
A Deutz Power Systems B
A Niigata
A MDE
A Rolls Royce
A Wartsilla
A Clark

[EEERleg) 515 BHP 385 kWD

Waukesha Product Portfolio
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Manufacturer| Caterpillar | Waukesha | Jenbacher | Ingersoll-Rand
Engine Model G3516 VHP L7044 Type 6 KVR
Cyde 4-T 4-T 4-T 2-T
Ignition Spark Spark Spark Spark
Breathing Turbo- Turbo- Turbo- Turbo-
Cylinders 16 12 16 16
Bore, mm (in)| 170 (6.7) 238 (9.4) 190 (7.5) 432 (17)
Stroke, mm (in)| 190 (7.5) 216 (8.5) 220 (8.7) 559 (22)
Displacement, L (cu in) 69 (4211) 115 (7037) 100 (6090) 1309 (79,897)
Weight, kg (K |bs) 7550 (17) 9525 (21) 23,600 (52) 140,000 (310)
Sump, L (gal) 360 (95) 720 (190) 530 (140) 7740 (2044)
Speed 1400 1200 1500 330
Power, kW (Hp)| 1030 (1380) 1250 (1680) 2188 (2934) 4480 (6000)
Torgue, N-m (ft-lb)| 7020 (5180) 9970 (7350) | 13,900 (10,270) 122K (90K)

S— $300,000 - 1,000,000+ sus—




Key LulinicantPesioomance: Priopestieses




Why, De NaturabGas OEMVI
Manufacturers PreteSAEE Manogy

Multi -viscosity

Continuous .
oll performance

Running

Fuel economy
not a typical with pour poi
concern depressan
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Sulfated Ash

Detergient
dispersant additives
contribute to SASH

Dry film lubrication
for valves

More Is not
necessarily better

Ash Residue Left After Oil Is Burned
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