TRU-TEST™ Fluid Analysis Laboratory Locations

7451 Winton Drive 10910 W. Sam Houston Pkwy. N., Suite 700
Indianapolis, IN 46268 Houston, TX 77064-6314

3060 W. California Avenue, Suite B 5140 75th Street

Salt Lake City, UT 84104 Edmonton, AB T6E 6W2 Canada

PITTSBURGH POWER Contact Information

3600 South Noah Drive, Saxonburg, PA 16056-9745
Customer Service: 724-360-4080
www.pittsburghpower.com
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CHANGE YOUR THINKING
NOT YOUR OIL™




EluidFAnalysisiPolEorYou?

Fluid Analysis provides you with a snapshot of what is happening inside your equipment. It tells
you the condition of the lubricant and identifies component wear and contamination in virtually any
application. With OPS’ Tru-Test™ Fluid Analysis program, you can identify dirt, wear particles and
other contaminants that can cause catastrophic failure or significantly shorten equipment life. When
you make Tru-Test™ an integral part of your preventive maintenance program, you will be able to:

« ldentify opportunities for optimizing filtration performance

« Safely extend oil drain intervals

+ Extend equipment life

*  Minimize downtime by identifying minor problems before they become maijor failures

+  Maximize asset reliability

Benefits of Using Tru-Test™

+ High quality testing by an independent ISO 17025 A2LA accredited laboratory

+ Results available online immediately upon sample processing completion

+ Innovative data management tools that will help you affect change in daily
maintenance practices

Why Tru-Test™?

With Tru-Test™, you can be confident you’re testing with a laboratory that knows your equipment better than
anyone and all of OPS’ independent laboratories are ISO 17025 A2LA accredited. This is the highest level of
quality attainable by a testing laboratory backed by the most stringent accrediting body in the industry. You can
be confident that the results you receive are accurate, repeatable and traceable to a standard and that your fluid
analysis program is supported by a documented quality system you can depend on to deliver superior testing
and customer service.

Tru-Test’s online reporting software option, HORIZON®, will show you how to get the most from your testing
results and analysis. Results are FREE and available almost immediately after sample processing is complete.
You can easily set or change application preferences and filters to organize the critical information you need
to stay focused on your goals. HORIZON® Management Reports can show you how to use the data to affect
positive change in your daily maintenance practices by:

+  Keeping sampling schedule on track

+ ldentifying bottlenecks in turnaround time

+ Influencing future purchasing decisions

+  Reqgister samples online

To OPS, best in class customer service means our experienced service technicians monitor all

reports and contact you when any report reaches a level of severity that requires attention (level 3 or 4). Our
technicians know your equipment and help customers troubleshoot problems. They will also make maintenance
recommendations to help prevent minor problems from becoming catastrophic failures. Rest assured that at
OPS, our technicians are knowledgeable, accessible, and always willing to help.
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Tru-Test™ Fluid Analysis Test Packages

Tru-Test™ Fluid Analysis kits provide advanced diagnostic and preventive maintenance testing designed to
evaluate fluid condition, component wear and contamination in engines, hydraulic systems, transmissions,
differentials, gear boxes, final drives, turbines and compressors.

To order Tru-Test Fluid Analysis kits, sampling equipment or supplies, contact your local OPS Sales
Representative or distributor.

OIL ANALYSIS TEST PACKAGE INFORMATION

Test Method Engine  Non-Engine

24 Metals by ICP ASTM D5185 . °

Fuel Dilution-GC ASTM D7593 1
Fuel Dilution (est.) Viscosity

Soot % ASTM E2412 .

Water (est.) Crackle L L

Viscosity @ 40°C or 100° C ASTM D445 ° °
Oxidation/Nitration ASTM E2412 i
Base Number ASTM D4739 L

Acid Number ASTM D664 d

ICP=Inductive Coupled Plasma
GC=Gas Chromotography

A-104-H COOLANT ANALYSIS

METHOD TEST METHOD
15 Metals by ICP ASTM D6130 Nitrites POLARIS
Visuals POLARIS SCA Number POLARIS
Hardness POLARIS pH ASTM D1287
Freeze Point ASTM D3321 Specififc Conductance Meter Measurement x" )
Boil Point POLARIS Total Dissolved Solids Meter Measurement
Antifreeze % POLARIS | ln';ipbﬁﬁ‘:;‘;jggn) POLARIS

ws NS

Taking Samples

Regular sampling with TruTest will provide the necessary
information you need to continually maximize asset reliability.
Monitoring results over an extended period of time will ensure the
component is functioning properly and not wearing excessively
etc. You will also confirm oil quality allowing you to extend oil
drains to maximize oil life, reducing costs and providing proper
protection for the component.

Sample should be taken while equipment is operating so that
wear metals and contaminants don’t have an opportunity

to settle. Take a flowing sample by removing dust cap from
sampling valve (right) installed on OPS product. Hold sample
bottle under valve and depress to fill the bottle 3/4 full. If
component is not equipped with sampling valve use a siphon to
draw fluid or collect from drain etc.

Determining Sampling Intervals

In many cases, the OEM will suggest an appropriate sampling interval. The type of equipment and the environment it
operates in as well as the value of the equipment to your business needs to be considered. Environmental factors such
as hot, dirty operating conditions, short trips with heavy loads and excessive idle times, are examples of factors that
can extend of shorten sample intervals.

SUGGESTED SAMPLING INTERVALS & METHODS

Component Interval*

Service Requirement Sample Method

20,000 miles or OE
recommended interval

Sample oil and change

OPS filter OPS sampling valve

Engine—Transportation

250 hours or OE
recommended interval

Sample oil and change

OPS filter OPS sampling valve

Engine-Vocational Application

3,000 miles or OE
recommended intervals

Sample oil and change

OPS filter OPS sampling valve

Engine-Transit Bus

250-500 hours chagne
OPS filter

Sample oil and change

OPS filter OPS sampling valve

Hydraulic Systems

Gearboxes or other

Industrial fluids 250-500 hours

Sample oil Draw/Siphon

P &
rested in e)fnded,sgmplifg and service intervals, please contact your OPS representative
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Recommendations: A data analyst’s
job is to explain and, if necessary,
recommend actions for rectifying
significant changes in the lubricant
or the unit’s condition. Reviewing

The information submitted with a sample is as important to who is reading the report as
it is to the analyst interpreting the test results and making recommendations. Properly
document your equipment and share this knowledge with your laboratory.
Implement a sampling process for every piece of equipment in your Fluid Analysis
program that can be followed consistently each time the unit is sampled. Accurate,
thorough and complete fluid and equipment information allows for more in-depth
analysis and can eliminate confusion when interpreting results.

Filter Types and their Micron
Ratings are important in determining
fluid quality when extending drain
intervals for vehicles and particle
counts for hydraulic oils.

How to Read the Tru-Test™ Fluid Analysis Report

Application identifies in what type of
environment the equipment operates
and is useful in determining exposure
to possible contaminants.

Component Type should give as
much detail as possible. What kind
of compressor, gearbox, engine,
etc., influences flagging parameters
and depth of analysis. Different
metallurgies require different
lubrication and have great impact
on how results are interpreted.

Component ID is each customer’s
opportunity to uniquely identify
components being tested and

their location Using unique identifier
on every sample allows lab to
combine reports providing historical
data for trend analysis.

Manufacturer and Model can also
identify metallurgies involved as well
as the OEM’s standard maintenance
guidelines and possible wear
patterns to expect.

Sump Capacity identifies the total
volume of ail (in gallons) in which
wear metals are suspended and is
critical to trending wear

metal concentrations.

OIL PURIFICATION SYSTEMS

A PITTSBURGH POWER COMPANY

Lubricant Analysis Report

Severity Status Levels:

0 - Normal.

1 - At least one or more items have
violated initial flagging points yet
are still considered minor.

- Atrend is developing.

3 - Simple maintenance and/or

diagnostics are recommended.

4 - Failure is eminent if maintenance
is not performed.

The laboratory at which testing

was completed. Lab locations are
Indianapolis, Houston, Salt Lake
City and Edmonton. The following
Lab # is assigned to the sample
upon entry for processing and should
be the reference number used when
contacting the lab with questions,
concerns or feedback.

Data Analysts Initials

North America: +1-877-277-4921

0

112 3

4

-

NORMAL

ABNORMAL

CRITICAL

Overall report severity based on comments.

Make note of the difference between
the Date Sampled and the Date
Received by the lab.

Turnaround issues may point to

comments before looking at the

actual test results will provide a Account Information

Component Information

Sample Information

[S)]

road map to the report’s most
important information. Any actions
that need to be taken are listed first
in order of severity. Justifications
for recommending those actions
immediately follow.

Account Number: OPSTRT-3000-003 Component ID: 112345 ¢ -
Company Name: RICHARD GRIM Secondary ID:
Contact: RICHARD ——»{ Component Type: DIESEL ENGINE
Address: 14050 W VAN BUREN Manufacturer: DETROIT DIESEL
STREET #177 Model: SERIES 60

GOODYEAR, AZ 85338 US o
- Application: O-T-R TRUCKING
Phone Number: 206-226-0739 ,
Sump Capacity: 11 gal -

Tracking Number: 14280705025
Lab Number: 1-405042
Lab Location: Indianapolis g

Data Analyst: BJN <
Sampled: 01-May-2016
Received: 06-May-2016 | -

i

Completed: 10-May-2016

Filter Information Miscellaneous Information

Product Information

Filter Size: 0010
Filter Brand: OPS

> Filter Type: BYPASS
Micron Rating: 15

Product Manufacturer: MOBIL

Product Name: DELVAC 1 LE @ -
Viscosity Grade: SAE 5W30

Comments [Flagged data does not indicate an immediate need for maintenance action. Continue to observe the trend and monitor
equipment and fluid conditions. FUEL DILUTION is at a MODERATE LEVEL; FUEL DILUTION possibly caused by excessive idling;
Lube mixing possible due to change in additive levels; Filter change acknowledged.

storing samples too long before
shipping or shipping service
problems. Also noted is testing
Date Completed.

Product Manufacturer, Name and
Grade identify a lube’s properties
and its viscosity and is critical in
determining if the right lube is
being used.



Test Data

Test results are listed according to age of the sample—oldest to most recent, top to bottom-so that trends are
apparent. Significant changes are flagged and printed in the gray areas of the report.

Elemental Analysis

Elemental Analysis, or Spectroscopy, identifies the type and amount of wear particles, contamination and
oil additives. Determining metal content can alert you to the type and severity of wear occurring in the unit.
Measurements are expressed in parts per million (ppm).

Combinations of these Wear Metals
can identify components within

the machine that are wearing.
Knowing what metal a unit is made
of can greatly influence an analyst’s
recommendations and determine the
value of analysis.

Knowledge of the environmental
conditions under which a unit
operates can explain varying

levels of Contaminant Metals.
Excessive levels of dust and dirt can
be abrasive and accelerate wear.
Sodium and Potassium could be
environmental or signs of

coolant contamination.

Multi-Source Metals may
be formulated in some oils or
contaminants from wear or
intrusion, etc.

Additive Metals sample results are
compared to oil specifications to
ensure proper levels.

Samples are listed by Date
Received in the lab-oldest first. They
are also assigned a Lab Number for
easy internal tracking. Important to
also note is whether or not the Lube
has been Changed since the last
sample was taken.

Fuel and Soot are reported in % of
volume. High fuel dilution decreases
unit load capacity as a result of
reduced oil viscosity. Excessive soot
is a sign of reduced combustion
efficiency (only on engine

Water in oil decreases lubricity,
prevents additives from working and
furthers oxidation, acid formation
and sludge build up.. Its presence
can be determined by crackle or
FTIR and is reported in % of volume.
Water by Karl Fischer ASTM D1744
determines the amount of water
present. These results appear in the
Special Testing section of

your report.

Viscosity measures a lubricant’s
resistance to flow at temperature
and is considered it’s most important
physical property. Depending on lube

Base Number provides an indication
of the engine oil’s ability to neutralize
degradation acids - sulfuric acid

and nitric acid - that form during

the combustion process through the
combination of water with sulfur from
fuel and nitrogen from the air.

Oxidation occurs during the natural
breakdown of the oil. As it degrades
acids are formed. Nitration is

a sign of combustion blow-by
which eventually forms nitric acid.
Oxidation and nitration will increase
as base number decreases.

oil samples).
i grade, it is tested at 40 and/or 100
Wear Metals (ppm) Islzrt]:latls (I:ar?s Multi-Source Metals (ppm) Additive Metals (ppm) degrees Centlgrade and reported
in Centistokes.
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SAMPLE SUBMISSION

The OPSTRT account number will be assigned when your first sample form is processed allowing you to have access
to online results, account management and online sample submission. Instructions will be sent with first sample results

via email to establish a password.

:EI [ | ADVANCED MOBILE Ml”l
8

E 1-877-277-4921 | www.oilpursys.com
A-104-D | Oil Samples Only

2345Y54321 Oil Purification Systems

Complete this form only if onfine access is not available. Utilze HORIZON to
provide the laboratory with more detailed component/sample information.

ACCOUNT INFORMATION (ACCT: OPSTRT)
Di Rep

8234554321

ONLINE SUBMISSION INSTRUCTIONS

Company Name

Contact

EE] Send an email o ‘Address
custserv@eoilreports.com

- . City / Count

- to establish an online account ty / Sountry

Date Taken ki , - Telephone
g into your online account to add or Email
|
pesasvaeszt edit components under Equipment
Management SAMPLE INFORMATION New Fluid Reference O
Component ID Component ID
Use Sample Submission to send Secondary ID

sample information to the laboratory

(If online access is not available, please Component Type (check ons)

Receive results via email or access
them online

QknOlr Qmo
QOm OdayQyr Ok

complete form) ——— 3 Engine Transmission @ Differential Q Planetary
Q Diesel Q Auto Q Final Drive

’ O Natural Gas O Manual Q Hydraulic

[!% Apply label to sample jar QOther
Date Taken Ship sample to laboratory via trackable Position: O Front O Rear O Left O Right O Center O Chassis

z:v ! delivery service (see address fist below) Date Taken

N QknQhr Qmo

Component ID Fluid Time QOmi QdayQyr Qkt

82345Y54321 Component Time

Fluid Changed Q Yes Q No Q Unknown

* Include all component and
fluid information requested
including component ID, type
of component and position,
time on both the fluid and the
component and whether or not
the fluid and/or filter has
been changed.

Assure that the
matches the barcode number on the
sample jar.

8 2 3 4 5 Y 5 4 3 2 1 Oil Purification Systems

Filter Ghanged  [LYas.0LNA- AL Linknown
o Misc
s Comments
© 9 E TRU-TEST LABORATORY TRU-TEST LABORATORY TRU-TEST LABORATORY
0 «= © 7451 WINTON DRIVE 10910 W. SAM HOUSTON PKWY N 5140 75 STREET NW COMPONENT II
[—
= @ 7] P.O. BOX 68983 STE 700 EDMONTON, AB T6E 6W2
[72] g = o INDIANAPOLIS, IN 46268 HOUSTON, TX 77064-9903 CANADA Manufacturer
s |2 lenfegtaer
g zg |2 TRU-TEST LABORATORY Model |
Q Q P.O. BOX 30820
&I 2 8 o 3060 CALIFORNIA AVE, STE B M
= < SALT LAKE CITY, UT 84104 Product & Viscos
. -
SElizihes
Qo s
STt g
g
z EAE:
s g

Complete this form only if online access is not available. Utilize HORIZON to
provide the laboratory with more detailed component/sample information.

Review the locations Distributor/Sales Rep

ACCOUNT INFORMATION

(ACCT: OPSTRT)

listed on the paper form to identify the Company Name

laboratory location nearest you.

Contact
« If you are not applying a UPS label, Address
write both the mailing address and City / Country
return address on the envelope. Telephone
+ Ship by trackable delivery service such Email

as UPS, Fedex or DHL.
SAMPLE INFORMATION

Component ID

New Fluid Reference O

Secondary ID

Component Type (check one)

NOTE: isteri i i to get samples logged and tested.
Engine Transmission
A Diesel Q Auto
Q Natural Gas Q Manual
Q Other

Q Differential
Q Final Drive
Q Hydraulic

Q Planetary

Position: O Front O Rear QO Left O Right Q Center Q Chassis

p Date Taken
. . QkmQhr Qmo
Fluid Time Emi QdayQyr Okt
O km Qhr Qmo

Component Time

Hmi QdayQyr Qkt

 —

Fluid Changed & Yes 0 No Q Unknown

Filter Changed & Yes 0 No U Unknown

Misc

Fill out the label with the

Comments

corresponding Component ID and

Sample Date. Attach the label to

Manufacturer

COMPONENT INFORMATION (For first-time samples or changes only)

the sample jar and retain the other
Model

label for your records.
Product Mfr

Product & Viscosity Grade

QIso
Q0 SAE

Attach the

to the sample

jar and retain the other label for

your records.

The

section displays the information in
the database for this component.

*If new component, data must be

entered manually before submitting.

'+ Component ID
Apply to Sample

L,
4

FLUID ANALYSIS

Eng.El Acct: 123456
LY

@oon[gmo

ONLINE SUBMISSION INSTRUCTIONS

#
1
A

(elFie

edit components under Equipment

Management

Component ID

(fonline accsss is not avaiable, plsase

‘Send an email to:
EEE kil AP
= 1o establish an online account
Date Taken

Use Sample Submission to send
‘sample informtion to the laboratory

Telephone

and
requested including
component ID, type of component
and position, time on both the fluid
and the component and whether or
not the fluid and/or filter has
been changed.

Include all

Enter the tracking
number from the bar code label
affixed to the sample.

AutoFill Values: &

Collapse Al Expand Al

* Component ID: 5126 <

Component Information Sample Information g

Tracking Number
CPSTRT00000000

GREEN CITY TRANSPOTATION
5126

Account Number
Company Name
Component ID
Secondary ID
Component Type
Component Manufacturer
Component Model
Application
Hydraulic System Pressure
Sump Capacity
Filter Type
Filter Micron Rating
Product Manufacturer ~ SHELL
Product Name ~ ROTELLA T6 FULL SYNTHETIC
Product Grade ~ SAE 5W40
Filter Size 0006
Filter Brand ~ GPS
Wildcard 3

5126 CHASSIS Sample Date *
DIESEL ENGINE
DETROIT DIESEL

DD15

C-T-R TRUCKING
0

10

BYPASS

3

Fluid Changed* | Choose One

Filter Changed *

Choose One

AmountFluid Added | 0

Log into your online account to add or Email

SAMPLE INFORMATION
Component ID

New Fluid Reference O

Secondary ID

Component Type (check one)

Transmission  Q Differential  Q Planstary
0Auo O Final Drive
Q Manual Q Hydraulic

Position: O Front @ Rear O Left O Right Q Center Q Chassis

COMpots fo) e Engine
- S
[ Aoplytabel o sampl or bpiel
Date Taken $n  Ship sample to laboratory via trackable
ﬁ delivery service (see addross fist below) Date Taken
Component ID Fluid Time
Recelve results via emall or access =
82345Y54321 {i‘i them online Component
Fluid Chang
Filter Chang
Misc
Comments.
TRU-TEST LABORATORY ~ TRU-TEST LABORATORY. TRU-TEST LABORATORY
7451 WINTON DRIVE 10910 W. SAM HOUSTON PKWY N 5140 75 STREET NW COMPONE
0. STE EDMONTON, AB TEE 6W2
INDIANAPOLIS, IN 46268 HOUSTON, TX 77064-9903 CANADA Manufactur
TRU-TEST LABORATORY Model
P.O.
3060 CALIFORNIA AVE, STE B Product Mi
SALTLAKE CITY, UT 84104 Product &

FEETRETD

Samplé Submission

Fluid Time Miles

Kit* Choose One N
& Rush
v Purchase Order
v Miscellaneous

Component Time Miles

Calculate Fluid Time

Gallons

Once the information is submitted
online, the will contain all
required sample information needed
for processing.

Click the box to have the lab
expedite the sample’s analysis.
An additional fee will apply.

Additional Testing

Notes To Analyst

Review the
locations listed on the paper form
to identify the laboratory location
nearest you.

« If you are not applying a UPS
label, write both the mailing
address and return address on
the envelope.

+ Ship by trackable delivery
service such as UPS, Fedex
or DHL.



