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Rationale for Upstream Module




The Petroleum Pipeline

!< UPSTREAM >
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\ Sometimes called Mid-Stream

Defining the Upstream
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Compressor Applications in the Upstream

Transportation & Well Unloading

Wellhead
Compressor for
Mature Wells

gJ




Gas Injection

Compressor Applications in the Upstream



Gas Lift

Compressor Applications in the Upstream



Compressor Applications in the Upstream

Compressor Types

A\ .
.@/)‘ /_\ UPSTREAM

] | — —

¥~ +100-200 hp-
Largest portion
of a Producer’s
Compressor
Fleet (#'s of
units)

\

*Up to 1,000 hp- Typically %2 to 2/3 of a
Producer’'s Compressor Fleet (#'s of units)



10

Key Compression Differences Between Producers & Gatherers/Transmission/Storage

Relationship / Business Factors

Management Perception
of Compression

Upstream Production
(mostly wellhead)

Important, but not Core

Gatherers,
Transmission & Storage

Core Requirement

Senior Level
Relationships with
Compressor Mfg’s

Poor

Good

Staff with Compression
Expertise

Relatively Few

Relatively More
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Key Compression Differences Between Producers & Gatherers/Transmission/Storage

Procurement of Compression

Spend Ranking

Upstream Production
(mostly wellhead)

Top Tier, Lower Part

Gatherers,
Transmission & Storage

Top Tier, Upper Part

Purchase / Lease

Mostly Lease

Mostly Purchase

Typical Maintenance Contracted Self

Approach

N -
——

Producers are more dependent upon compressor suppliers, less self-reliant
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Compression Needs & Drivers of a Producer

What a Producer Needs from Compression

1. “Get the Production On-Line” (Speed) id

— Suitable Product
— Quick access to the product

2. “Keep the Production On-Line” (Availability/Reliability) »>
— Responsibility to Health, Environment & Safety Requirements

— High Availability / Reliability
= Pro-active Maintenance
= Responsive Field Service

3. “Increase the Production On-Line” (Efficiency) >

— Continuous Efficiency Improvements & Optimization



Compression Needs & Drivers of a Producer

Example:

Compression

Solutions

Contracted
Compression:

Self Compression:

20 Units @ 650 hp
each, 3 stg

OR

10 Units @ 1300 h
each, 3 stg g

Transmission:

*73 MMSCFD
*750 PSIA

< Regional Gathering Station >
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Local Production: ,-,/‘
pyay
«20 wells

:3.65 MMSCFD per Well  —V
60 PSIA @ Wellhead b [

—\

A




Compression Needs & Drivers of a Producer

Theme- (Get the Production On-line, Speed)

Relative Cost of Compression  Gatherer (Contracted) Producer (Self)
Compression Compression

MMSCFD 73.00
Compression Stages 3
LHV,BTU / MCF 1,000,000
Compression Fee, $ / Stage per MMBTU 0.075
Annual MMBTU's Compressed, Gross 26,645,203 26,645,203
Plant Availability 95.0% 97.5%
Included in
Fuel Gas, MMBTU Compression 866,057
Annual MMBTU's Compressed, Net 25,312,943 25,113,015
Annual Compression Cost, Sub-total $3§RM@IQ%54‘}6IM $4,080,000

Annual Compression Cost, Grand total $3gn1go$% 1M $4,080,000

onth

ontracted Compression (Gatherer)
Revenue $12.66
Cost -$5.70
Net $6.96
Present Value (10% APR), SMM $79.18 $6.90

Self Compression (Producer)
Revenue
Cost
Net
Present Value (10% APR), $MM $79.67




Compression Needs & Drivers of a Producer

Theme- (Keep the Production On-line, Availability / Reliability)

15

Delta Annual Compression Cost

(Gatherer minus Producer)

—— Relative Cost of Compression

.00%

90.00%

\\ /Favors Producer Compression (this example only)

92.00% 94.00% %0\\ J0% 102P0%

Availability of Gathering Plant s\/v

Favors Gatherer Compression (this example only)/




Compression Needs & Drivers of a Producer

Theme- (Increase the Production On-line, Efficiency / Optimization)

Gas Value, $/ MCF 6
LHV, BTU/ MCF 1,000,000
Theoretical
Heat Rate Annual fuel cost savings w/ Efficiency Improvement of:
Stages HP BTU/HP-HR 2% 5% 10%

1 2 500 7800 $3,381 $8,452 $16,904

2 3 1663 7800 $11,946 $29,866 $59,732 $900,000

3 3 1271 7800 $9,467 $23,667 $47,333 $800,000

4 2 1271 7800 $9,862 $24,655 $49,311

5 3 1663 7800 $12,983 $32,458 $64,916 = $700,000

6 2 254 7800 $1,992 $4,980 $9,960 < 5600000 P

7 2 304 7800 $2,386 $5,964 $11,929 k5

8 3 1008 7800 $7,958 $19,895 $39,789 3 $500,000 Pt

9 3 1663 7800 $13,134 $32,834 $65,668 & 400000
10 4 1004 7800 $7,939 $19,848 $39,695 2 /
11 3 533 7800 $4,231 $10,578 $21,157 & $300,000 /,/
12 3 1147 7800 $9,115 $22,789 $45,577 $200,000
13 2 1008 7800 $8,022 $20,054 $40,109 —
14 3 1008 7800 $8,070 $20,174 $40,348 $100,000 T
15 3 1562 7800 $12,552 $31,381 $62,761 2% 5% 10%
16 2 93 7800 $749 $1,872 $3,743 Effcy Improvement
17 2 304 7800 $2,454 $6,135 $12,271 [~—s50as = % Gas  $7Gas - %8 Gas|
18 2 94 7800 $764 $1,909 $3,818
19 2 85 7800 $695 $1,738 $3,476 Production Gain vs Effcy Improvement
20 2 48 7800 $393 $982 $1,963
21 2 33 7800 $270 $675 $1,350

Total $128,362 $320,906 $641,811

16



17

Summary & Conclusion

Producers have mostly, small wellhead compressors

Leasing Business model for small wellheads:

— Producers extremely dependent upon suppliers:

= Good:
- Serves capital & manpower spend priority desire of the producer
- Should enable quick access to product
= Challenges:
- Inreality access to product has not always been quick
-  Producer control of own compression destiny

- Knowledge exchange / learning between producer and compressor industry (issues on
both producer and compressor industry sides)

Producer Needs for Compression:

1. “Get the production on-line”, Speed

2. “Keep the production on-line”, Availability / Reliability

3. ‘“Increase the production on-line”, Efficiency / Optimization



