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The averagepulverized coal unit$n Americaare about as old- as | have been involved as an adult
engineer in this businessand that is @er 40 years. Most of the existing coal fleet as Chris Nichols, Phil
DiPietro ET al, & summarized in The NETL report prepared earlier this year, opetad® average
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has been pretty well maintained up to the last couple of years, but we are seeing the impact of cuts in
operations and maintenance budgets and lack of investment in upgrades to more optimally maintain the
existing fleet. Due to the tieats of New Source Review (NSR) and@odl political correctness of top
management, some of the coal fleet is operated at very good efficiency and some is simply mediocre in
performance. The best, or top 5%, operate very good thermal efficienciesoat 8% efficiency and

heat rates better than 9,508tu/kWh. Fair questions areehy and what can be done to improve the

thermal performance of the average existing coal fleet?
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Most of the large units have been retrofie A GK {/ wQax &ONH2O6SNBE | yR

precipitators and/or bag houses. The focus of billions of dollars in investment has been applied to the
back ends of the coal fleetvery responsible and the right things to do for clean coal plantsyeider,
all of this equipment des nothing for thermal performance. It simply increases the parasitic auxiliary
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power and in effect, reduces the nétermalSTFA OA Sy O0e 2F GKS L Fydao

common opportunities to improve thermal performance

Stealth Opportunities

Reheat DeSuperheating e Air In Leakage

Spray Water Flows

SteamCycle Lossé
High Primary Air Tempering
Airflow

High Carbon In
XN (Xe]))
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We call these stealth losses or stealth opportunities. The five most common correctable losses are:

1.
2.

3.
4.
5.

Air inleakage

High furnace exit gas temperatures which causes high reheater, desuperheating spray water
flows.

High primary airflows (especially harmful, is high tempering airflow that bypasses the airheaters)
High carbon in ash

Steam cycle losses

Other losses associated with a reducing atmosphere in the furnace are: slagging, fouling, increased

sootblowing, and increase Fl y LI2gSNJ RdzS (2 GKS F2dzZ Ay3 FyR

increased negative pressure, as a result of fouling, therefore increaseslaakeage. The increased

draft losses further exacerbate losses of ID fan capacity and wastes auwdkasy. p

The reducing atmospere in the lower furnace, which is created by airlémkage downstream of

furnace exit, will also contribute to reliability problasuch as water wall wastage.
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Air InLeakage

A Penalties due to air ifeakage (up to
onn . GdzQak 2K

A PTG does not take into account.
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A In addition to the thermal penalty,
artificially high oxygen readings can

have serious performance impacts
on good combustion

A Leak path between penthouse and
air heater inlet gas

A Bottom ash hopper seals
A Air heater leakage and penalties

COALFIRED FLEET

The number 1 problem in my experience, that is correctable, is d@akage of the convection pass.

This stealth loss on 40+ year old boilers is almost a standard expectation for our test teams to find.
Worse yet if an ASME PTC 4.1 heat loss method efficiency test is run, theleakage can be missed
because the heat losses method of testing is based on calculating the efficiency losses per pound of as
fired fuel, based on flue gas chemistry and fuel analys& of the oxygen in the flue gas at the air
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heat loss method of calculating losses per pound dfras fuel is utilized.



Tracking Oxyagen in the Boliler
Furnace Exit: 2.56%

Furnace Leakag¢Avg) 19.37% 660
Secondary APH 1 Leakage 9.29% 21
Secondary APH 2 Leakage 19.51% 187

Primary APH Leakage 61.11% 432

Secondary APH 1 Inlet: 5.73%
Secondary APH 2 Inlet: 5.88%
Primary APH Inlet: 5.42%

Secondary APH 1 Outlet: 7.15%
Secondary APH 2 Outlet: 8.56%
Primary APH Outlet: 11.68%

| asked one of our engineers to look back on some past reports to get some actual numbers. This shows
high leakage rates but really we have tested worse such as 600 mw units that have 35 year old
Rothemuhle air heaters. Air heater leakage is nyostfan power loss. But when the cold end of the air
heater is maintained with additional heat from steam coil air heaters to keep the cold end above the
acid dew point, then it becomes an efficiency loss equal to about 1% in efficiency for eVErpf35

corrected to no leakage temperature at the APH exit.

An approximation of unit heat rate penalty for airleakage of up to 20% equivalent ambient air, is over
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air inleakage and nearly no one ever expected the ale@kage to reach double digit values.



How Can You Identify Air-leakage?

A Obtain good reliable, representative flue gas analyse
and then calculate the-¥atio

A Perform oxygen rise testing from furnace to ID fans
A Monitor the stack CQor O,

A Combine the intelligence and conditions found of
boiler inspections with test data-patios and
experience.

COAL-GEN oz

(=vorin)

EFFICIENCY IMPROVEMENTS TO THE EXISTIN(
COALFIRED FLEET

How Can You ldentify Air-leakage?
Joe Nasal, Richard Des Jardins and their associates at General PhysicsdzivEfec 2y Y2 Y A (2 NA

ratios. This is the ratio of flue gas to combustion air of the air heaters, one good method of identifying
air inleakage. However, representative and accurate instrumentation is required.
- The method we employ most is oxygen rissting from the furnace to the ID fans.
- Monitor the stack C@or O.. In a perfect world of minimal leakage, the stack oxygen would be
about 4.55%. In the real world, stack oxygen is often over 8%.
- Combine testing, operating data and internal inspectiofsply performance driven
maintenance. Often we see performance engineers and maintenance engineers in different

compartments or silos of responsibility, or mindset.



