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Safe Harbor Disclosure
The Private Securities Litigation Reform Act of 1995 provides a “safe harbor” for certain forward-looking statements so long as such
information is identified as forward-looking and is accompanied by meaningful cautionary statements identifying important factors that
could cause actual results to differ materially from those projected in the information.

The use of words such as “may”, “might”, “will”, “should”, “expect”, “plan”, “outlook”, “anticipate”, “believe”, “estimate", "appear”,
“project”, “intend”, “future”, “potential” or “continue”, and other similar expressions are intended to identify forward-looking statements.

All of these forward-looking statements are based on estimates and assumptions by our management that, although we believe to be
reasonable, are inherently uncertain. Forward-looking statements involve risks and uncertainties, including, but not limited to, economic,
competitive, governmental and technological factors outside of our control, that may cause our business, industry, strategy or actual
results to differ materially from the forward-looking statements.

These risks and uncertainties may include those discussed in the Company’s most recent filings with the Securities and Exchange
Commission, and other factors which may not be known to us. Any forward-looking statement speaks only as of its date. We undertake
no obligation to publicly update or revise any forward-looking statement, whether as a result of new information, future events or
otherwise, except as required by law.

Confidentiality
Any person allowing themselves to directly or indirectly receive the information contained in this presentation agrees that this
presentation and all information contained herein and/or in any way distributed to the Receiver with respect to the same (verbal or
otherwise) is the confidential and proprietary property of Dresser-Rand Company and is being provided to and received by the
Receiver in confidence.

Receiver agrees not to divulge the contents hereof to any third party without the prior written approval of Dresser-Rand’s duly
authorized representative.

Receiver shall advise any permitted recipient of the confidential information of the nature of the same and obtain their agreement
to be bound to these terms before such confidential information is disclosed to them. Receiver on behalf of its principal,
representatives, employees and themselves individually do hereby unconditionally agree to the terms hereof and agree to defend,
indemnify, and hold Dresser-Rand harmless from and against any and all damages that result from Receiver’s failure to strictly
comply with these terms. Receiver further agrees that failure to comply with these terms will cause Dresser-Rand to suffer
irreparable harm. Your decision to remain and receive the information about to be presented to you shall constitute your
unconditional acceptance to the foregoing.
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Safety Moment
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Agenda

– Safety moment

– Equipment Life cycle

– Sour Service

– Case study Sour Gas mix

– HIRI wisdom
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Life Cycle Management
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– Freezing process specification, selection and design

of equipment.

– Design adequacy checks & performing optimization.

– Material selection-Compliance to specifications.

– Necessary simulations suiting site & Licensor

recommendation.

– Adequate instrumentation & controls-current

technology.

6

Life Cycle Management Contd.
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– Quality controls and testing

with up to date methods.

– Predictive and preventive

maintenance plans-Stocking-

Conditioning monitoring.

– Setting trends-continuous

review-update all above.
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Life Cycle Management Contd.
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Corrosion in Sour Environment
– Presence of sulfide in chemical mix and

SOUR environment causes major threat

on life cycle. The result is corrosion.

– While handling oil & gas(refining

process), such as pitting corrosion(water

droplets), embrittlement from H2 &

stress corrosion cracking(sulfides).

– From a materials standpoints, carbon

steel is used for upwards of 80% of

equipment components, which is

beneficial due to its low cost and

availability.
8

Stress corrosion

Pitting corrosion
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– Common replacement materials are low

alloy steels with Chromium & Molybdenum

with Stainless steel.

– Now a days Nickel, Titanium, Copper,

Duplex SS & Super duplex are widely used.

– Material selection has to be optimistic

considering the most problematic areas as

also the economic optimal use.

– Corrosion has to be tackled by complex

system of monitoring, preventive repairs

and careful use of materials.

9

Corrosion in Sour Environment

Gas cylinder corrosion



©
C

o
p
yr

ig
h
t

2
0
1
5

Review of Coolers (AES type) for H2S (51.31 mole %)
& MeSH (47.95 mole %) service

10

3-stage Reciprocating gas compressor

Having Gas MW: 40.75

Service Intercooler 1 Intercooler 2

Gas inlet T ◦ C 114 121

Gas discharge T ◦C 60 90

Gas Operating Pressure
BARG

8.527 18.986

Cooling water inlet T ◦C 33 33

Cooling water outlet T ◦C 40.3 37.2
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P-T Dew point table Contd.
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– Coolers IC1 & IC2 designed using HTRI which

showed following results.

– It gave weight fraction vapour at outlet of coolers as

1 that means no liquid in the outlet stream.

– Reviewing the reports in detail, it showed local

weight fraction vapour as 1.

12

Review of Coolers (AES type) for H2S (51.31 mole %)
& MeSH (47.95 mole %) service Contd.
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HTRI wisdom

– At site during actual run, condensation was noticed in

both the coolers.

– Referred to HTRI Technical support. HTRI stated:

 If the dew point of gas is @ 55 ◦C then condensation

may take place if the skin temperature on that side falls

below that temperature.

 Looking at final HTRI run min. skin temperature = 44.1

◦C & max. skin temperature = 56.9 ◦C

13
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 HTRI therefore feels that site will definitely get some

condensation on the surface of the fouling layer.

 However gas/ fluid temp at exit from exchanger is

above the dew point

 Thus any condensation will re-evaporate into the

vapour phase (assuming its in contact with vapour

and does not drain to the bottom of the shell and

collect there).

14

HTRI wisdom Contd.
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– In conclusion HTRI statement assumes that

calculated dew point is correct.

– If it is wrong then, depending on the dew point one

may or may not get condensation taking place.

– HTRI also suggested to re- verify actual gas mix,

properties and dew point at site.

15

HTRI response Contd.
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Questions - ??

Sincere Thanks to
IIChE- HTRI and you all



www.dresser-rand.com

info@dresser-rand.com


