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Air In-leakage Cases / Experiences
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InterGen quick facts

12 power plants

3 natural gas compression stations

1 gas pipeline

1 wind farm consisting of 47 turbines
7,322 MW of total generating capacity

> 600 employees
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Air In-leakage Cases / Experiences

General Maintenance Experiences

Although the Air Cooled Condensers (ACCs) are not complex equipment, their components require periodic
maintenance in order to ensure their performance and contribution to the combined cycle efficiency.

A

Vacuum Decay Test

DHACI

ACC burping

Penetration Sealing

Water Washing

Air in-leakage fixing
Electrical Motor Test

Lube Oil Testing,
Mechanical Vibrations

Fan pitch angle adjustment
& Breathers check

DHACI
Wind shield adjustment

Vibrations &

Structural integrity Check A ’\ mw

Chemical Control
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Mechanical Adjustment Cleaning @
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Air In-leakage Cases / Experiences

General Maintenance Experiences

WATER WASHING

Air-Cooled Condenser Air-Cooled Condenser
INITIAL CONDITION FREE OF OIL LEAKS &
PRE-WASHING

Detail of fin tube:
Improvement on heat
exchange

Detail of fin tube:
Scaling, dust buildup,
pollen, etc.

Finned tube bundle

Finned tube bundle
(heat exchanger)

Fan blades

Air-Cooled Condenser
WATER WASHING &
WASTE WATER SAMPLING

Detail of fin tuba:
Optimum heat exchange

Fin tube bundle
(heat exchanger)

Minimum dirt and

Dirt, dust, oll Reduction of dirt
residues and dust buildup dust buildup
T-1 TO T+3
Current Condition Previous Outage: Pre-washing Water Washing

Oil residuals on surfaces Motor-gear boxes free of oil leakages Motor-gear boxes free of oil leakages
Dust accumulation in fin tubes Fan blades free of oil spills and dust Fan blades free of oil spills and dust
Waste water sample, high in: Pre-wash of fin tubes (reduction of dust buildup) Pre-wash of fin tubes (minimal of dust buildup)

Total solids & Total suspended solids Waste water sample, moderate in: Waste water sample:

Oily residues - Total solids - In compliance with local regulations

Biological Oxygen Demand (BODs), etc. - Biological Oxygen Demand (BODs) - le. MX-NOM-001-SECRE / MX-NOM-002-SECRE
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Air In-leakage Cases / Experiences

General Maintenance Experiences

ENGINEERING RESOURCES %% San Luis de La Paz

InterGen Daily Report

INTERGEN Monitoring Diagnostic

Air Cooled Condenser Performance

Air Cooled Condenser

ST Output vs Backpressure - Last 12 months ST Output vs Backpressure - Last 30 days
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Air In-leakage Cases / Experiences

Air In-leakages

A common issue in Plants with an ACC — this condition will adversely affect plant efficiency, reliability &
availability.

Key indicators of air in-leakage:

The primary sources of air in-leakage are:

x7

O Increase of backpressure 0 Missing hardware (commissioning)
O Increase of direct measurement of air in-leakage O Air-removal suction components
U Increase of non-condensable gases O Rupture disks
U Increase of plant heat rate U Penetrations
U Increase of corrosion rates 0 Welds
U Increased chemical dosage (oxygen scavengers, amines, etc.) U Flanges, joints and coupling devices
U Increase of chemical parameters, such as: L Turbine shaft seals
0 Dissolved oxygen O Turbine instrumentation lines and test probe penetrations
0  Cationic conductivity O Turbine/condenser expansion joint
0 Carbon dioxide O Condenser instrumentation, sight glasses, etc.
0 lIron 0 Condensate pump seals
0 Silica O Drains that pass through the condenser
O  Sodium O Vacuum pumps
0 Total Organic Carbon 0 Manways
U Condensate temperatures decrease (more fans into service) O Atmospheric relief valves or vacuum breakers
U Decrease of the hotwell temperature O Low-pressure feedwater heaters, associated piping, bolt
O  Loss of vacuum in the ACC holes, valves and instruments
U Loss of heat transfer
O Failed decay test
26 September 2017 InterGen 6 |NT[RE[N



Air In-leakage Cases / Experiences

San Luis de La Paz, Mexico

COD: 2015 | 205 MW | Combined cycle natural gas-fired

Dissolved Oxygen Concentration
180 Success Story:
2 160
o 140 WG e om S " Qo ) Sy 84S 2 . .
c - O Accurate On-Line Instrumentation
o 120
:><.° 100 O Analysis tools available (Pl/EtaPro)
_Oc 22 § O Continuous chemistry monitoring
]
% 40 O Teamwork commitment
2 0 ‘ ‘ U Airin-leakage identified and fixed
a o0 - . 0 Spray nozzle missing
12/12/2015 1/31/2016 3/21/2016 5/10/2016 6/29/2016 8/18/2016 10/7/2016
U Lesson learned and shared
© CONDDO,ppb —O—LOAD,CT (MW)
U O&M practices improved
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Air In-leakage Cases / Experiences
Coryton, UK

COD: 2002 | 800 MW | Combined cycle natural gas-fired

Dissolved Oxygen - Units A & B
ve Success Story:
120 Q
o 110
100 . .
& 28 S 5 O Accurate On-Line Instrumentation
§ 28 8 o 9 d('; Q@ O Analysis tools available (Pl/EtaPro)
= N U Continuous chemistry monitoring
5 0 @0 @ o © a B° 00 o
° 3 & 0 Teamwork commitment
al SBoF, gegs 288 8o
10 G@d) © v O  Airin-leakage identified and fixed
0 0 Potentially, a steam turbine
1/31/2016 5/10/2016 8/18/2016 11/26/2016 3/6/2017 6/14/2017 gland seal out of position
QUnitA @UnitB U Lesson learned and shared
O O&M practices improved
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Air In-leakage Cases / Experiences
Thanks!
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