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® Eskom

KENDAL POWER STATION MONTHLY EMISSIONS REPORT
Atmospheric Emission License 17M/AEL/MP212/11/15

1 RAW MATERIALS AND PRODUCTS

NOVEMBER 2023

Raw z M, P, plio
Materials | 0¥ Material Type | Units Consumption Rate Nov-2023

and Coal Tons 2 260 000 616 890
Products Fuel OIl 8947.630

5000

Product/ By-Product

days in Manta/1000 to convert to GWh

T Name Units | capacity Permitted | Rato Nov.2023
TR Energy GWh 2963520 1020321
Ash Tons 770600 200 427 561
RE Ash kg/MWh nol specified 1.268
Note: Maximum energy rale is as per the maximum capacity stated in the AEL- {4116 MW] x 24 hrs x
2 ENERGY SOURCE CHARACTERISTICS
Coal Characteristic Unils sugu!atad Range Monthly Average Content
CV Content MJi 16-24 (Mlikg) 18 840
Sulphur Content % < (3) a.810
Ash Content % 40 (%) 32,490
3 EMISSION LIMITS (mg/Nm?*)
|Associated
univstack | 0% o
Unit 1 100 3500 1100
|Unit 2 100 3500 1100
Unit 3 100 3500 1100
Unit 4 100 3500 1100
Unit 5 100 3500 1100
Unit 6 100 3500 1100



4 ABATEMENT TECHNOLOGY (%)

f'zf;sc":;id = y Type fici Nov-2023 [Technology Type S0, Utlization Nov-2023
Unit 1 ESP + 50, 99.089% 50, 86.8%
Unil 2 ESP+50, 99.341% S0, 92:4%
Unit 3 ESP + 50, Qitline 50, Ofi-ling
Unil 4 ESP + 80, 99.439% 50, 0.0%
unit 5 ESP + 80, 98.695% 50, 65.7% —
Unil 8 ESP+80, 99.354% 50, 83.7%5

5 MONITOR RELIABILITY (%)

Note: ESP planl doos nol have bypass mode operalion, fience plent 100% Ulifised

Ass Il

ol () 50, NO o,
Unit 1 96.8 93.3 949.7 99.7
Unit 2 828 980 982 54.0
Unit 3 af Oof aff o
Unit 4 958 746 746 633
Unit 5 853 982 91.5 100.0
Unit6 §9.0 85.0 100.9 69.8
Note: NOx emissions is measured as NO'in PPM. Final NOx val

8O3 plant nel wnning due to low Sulphur Maw. SO3 pipe line biscked. 803 Plant not communlcating

ue is expressed as folal NO ;

Stations very old and ohsolete
windows 97 SCADA system which
tha station has ta replaced during
tha unit 4 GO outage.

Commissianing of the server s sti]
n going.

Note: Unit 4 §02 and Nox monitors realiability is low due to defeclive monitors. Unit 2.4 and 6 O2 monftors reliability low due to defeclive monitors

6 EMISSION PERFORMANCE

Table 6.1: Monthly tonnages for the monlh of November 2023

| S:T:Sc::iid PM (tons) | SO, (tons) | NO, (fons)
Unit 1 340.9] 3 106 1252]
Unit 2 237.2’ 1317 561
Unil 3 Off Off off
Unit 4 211.8] 1 665 633
'U_n\l 5 370.0 1090 437
Unit 8 133.5 0 Q
SUM|  1294.18] 7 078 2 883

Please nole the reported figures in tonnage calculation are an under eslimate
use the Maxing oul PM monitor quantification excersice
which is the use of Surrogate values on days when the monilor maxed out

since the station did not

Table 6.2: Operaling da

s in compliance to PM AEL Limil - November 2023

Assoclatad Normal Grace | Section 30 Cnn!(aven Tolal Exceedance | Average PM [mg/Nm?)
Unit/Stack tion
Unit 1 16 7 0f 7 14 1971
Unit 2 Y 2] 0] 22 24 188.4
Unit 3 off Qif off Off oIt Off
Unit 4 10 8 0 12| 20 207.3
Unit § 2) 3] 0 14| 7 426.4
Unit & 3| 3| 0 10 13 173.3
SUM 31! 23 0 65 88
Table 6.3: Operaling days in compliance to SO; AEL Limit - November 2023
fesociated | mormat | Grace |section3o ComaNen| Total Excacdance | Average SO; (myi)
Unit 1 30, 0 0 0 0 13667
Unit 2 25 0 0] 0 0 2220.0
Unit 3 off Off {elf} Lelli Off oI
Unit 4 30 0 0] 0 0 19124
Unit 5 21 ] 0] 0 [ 16260
Unit& 17| 0 0 0 0 815.4
sum 123 i 0 0 0
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Table 6.4: Operaling days in compliance lo NOx AEL Limil - November 2023
3;;‘;‘8“:::;" Normal | Grace |Ssction30|SHIa¥" Total Exceadance | Average NOX (moim)
Unit 1 30 o [ 0l 0 554.5
Unil 2 25 0| 4] 0| 0 955.2
Unit 3 o ot off off Off Off
Unit 4 30 [ 0 0 0 7737
Unit & il 0} 0 0 0 662.1
Unit 6 17 0 0 4] 0 618.9
SUM 123] 0] 0 0 0
Note: NOx emissions is measured as NO fn PPM, Final NOx value is expressed as total NO 5

Table 6.5: Legend Description

Condition Caolour Description

Normal | Emissions below Emission Limit Value (ELV)
Grace Emissions above the ELV during grace period
Section 30 | Emissions abave ELV during a NEMA S30 incident

Contraventior§ Emissions above ELV but oulside grace or §30 incident conditions

Figure 1: Kendal Unit 1 PM Emissions - November 2023
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Unit 1 meniter maxged out on the 4ih and 5ih, 12th, 13th and 16ih

Figure 2: Kendal Unit 2 PM Emissions - November 2023
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pepi3 choked and all knife gates shut, 5 precip fileds,
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Figure 3: Kendal Unit 3 PM Emissions - November 2023
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Figure 4: Kendal Unit 4 PM Emissions - November 2023
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Figure 5: Kendal Unit 5 PM Emissions - November 2023
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Figure 6: Kendal Unit 6 PM Emissions - November 2023
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Figure 7: Kendal Unit 1 SO, Emissions - November 2023

—

Boiler Loa

1 2 3 4 5 B 7 8 9 1011 12 1¥ 14 15 16 17 18 19 2021 22 23 24 25 26 27 28 29 30

wmm Normal  wemm Grace s Section 30w Contravention sesAELLMIt  s——eU MW

50; (mg/Nm?)

Figure 8: Kendal Unit 2 SO, Emissions - November 2023
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Figure 9; Kendal Unit 3 50, Emissions - November 2023
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Figure 10: Kendal Unit 4 SO; Emissions - November 2023
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Figure 11: Kendal Unit 5 SO, Emissions - November 2023
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Figure 12: Kendal Unit 6 SO, Emissions - November 2023
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Figure 13: Kendal Unit 1 NOx Emissions - November 2023
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NOx (mg/Nm?)

Figure 14: Kendal Unit 2 NOx Emissions - November 2023
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Figure 15: Kendal Unit 3 NOx Emissions - November 2023
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Figure 16: Kendal Unit 4 NOx Emissions - November 2023
1200 500
£
2
B
£
3
=
12 3 4 3 1 7 8 9 ID 112 1314 15 18 1? 18 19 10 ?I 2 n !4 25 W6 W W !U
N | Grace 30 —AEL LML U4 MW
Figure 17: Kendal Unit 5 NOx Emissions - November 2023
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Figure 18: Kendal Unit 6 NOx Emissions - November 2023
1200 450
400
1000 :
\/ \ Faso
= 800 00 T
E B
?n 250 5
E sed
3 &
= 150 s
F 100
rso

12 3 4 5 6 7 B 3 1001 3213 14 15 16 17 18 19 20 21 22 23 24 25 26 27 W 19 0

g Horma|  WEmES Grace  mamwi Sectlon 30 e Contravention e=——=AEL limit  ———L6 MW

Page 7 of 9



7 COMPLAINTS

There wiere no comglaints for this months

Source Code /
Hame

of Impaots [

Root Cause Analysis
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ADDENDUM TO MONTHLY EMISSIONS REPORT

Abatement Technology-Table 4

In order to achieve the required operational dust removal efficiency based on measured values, several assumptions such as
@ Coal ash content (%) and burnt rate mass

i Fly : Coarse ash ratio of 80:20 - 80% of fly-ash mass obtained from burnt coal goes to ESP

A Measurement of dust emission by Dust Monitor over a period of time {manthly)

Operational Dust Removal Efficiency

7 ={1—{0utput/Input) }x 100

1i7=1-(Dustlmissh unAQR RepertDustMonitor{tons) X 100
(ConlBurnt({tons)r%AshContent+80%)

Monitor Reliability-Table 5

In terms of the minimum emissions standard, the requirement is that a monitor should be 80% reliable on a monthly average.

The monitor reliakility refers to data reliability because the assumed value of 99.325% reliability is compared to the dust concentration
signal. If the dust concentration sipnal is above 99.325% opacity,the data information is no longer reliable because the monitor reading is out
of its maximum reading range. The data reliability looks at how many times did the dust concentration signal go above 98% over a period of
time e.g 24hours

The formula is as follows:

= (1 - (count hours abave 99.325%/24hours) }x 100

Emissians Performance:

» Average velocity values fromthe latest correlation report were used on the gaseous emissionson Unit 1, 2,4,5 &6 due to defective
CEMS monitors and velocity correction factors were set M=1and C=0

# Unit 5 Manitor still using the old monitor correlation. After new correlations are done, new correlation factors will be implemeted and

backfitted to the date of monitor Installation.

» U1 and 2 monitor maxed out, meaning the the emissions were higher than what the monitor was correlated far, In which case we use

surrogate values. This is attributted to abnormal plant conditions.

#  Please note the reported figures in tonnage calculation are the figures after the station used the Maxing out PM monitor quantification
exercise which is the use of "surrogate values” on days when the monitor maxed out. Thefollowing are the days when the monitor was
maxing out: Unit 1 from the 4th&5th, 12th -13th and 16th, U2 on the 12th - 14th & 26th. Figures were restated based on the surrogate
value determination that Kendal conducted.

-

Average emelssfons for unit 2 ,4 and 5 were taken from QAL2 report as the CO2 and 02 Faulty instrument {CEMS/monitors) get wrong
readings impacting the AQR's calculations,
Unit 2 burner tilt positions.

N

Unit 1

Findings: The high emissions can be attributed to SO3 plant not running due to low Sulphur flow, SO3 pipe line blocked. PCP 13 triped all
knife gates are closed due te compartments high levels, Field perfomance deteriorating, F24 — Fan failure, unit had ashbacklogs,
Resolution: Plant repaired

YW

N

Unit 2

Findings: The high emissions can be attributed to pepl3 choked and all knife gates shut, 5 precip fileds underperfoming, Precip fields 11,
12, 22 and 44 o/c fan faulty, Field 11 no internals, Field 13,14,15 indicating internal short circuit, F44 has electrical faults - Fan

fallure. Stream 2, 1st collector O/C, Communication fault on the system from Unit 1-6, High back end temps.

¥ Resolution: Plant repaired.

¥¥

» Unit 3 - Unit on Outage
» Unit 4
» Findings: High PM emissions can be attributed to LHS on pep 11_14 standing with all knife gates shut, faulty on first collection stream 1,

pep 11-14 all knife gates closed (stream 1 tripped) faulty on first collection stream 1, Stream 1 2nd collector not available, LH draught
group was shud down, Stream 2 1st collector gearbox mechanically defective, First collector stream 1 kept tripping, Stream 1 First
Collector chocked (PCP 11-14 OFF and all Knife gates closed) bucket elevator blockage.

Resolution: Plant repaired.

-

Unit5

Findings: High PM emissions can be attributed taDHP Stream 2, 1st collecting conveyor tripped, DHP tripped due to High compartment 10,
comparrment 10 full chute onta top bunker conveyer blocked - knife gates closed. Ash canstraints due to ash plant standing, DHP
standing on unit 05 bucket elevator, DHP standing due Stream 2 Second Collector tripped and fails to reset and stream 1 not available,
Stream 2 bucket elevator tightening on the knots, Precip fields 12, 23, 31, 32, 42, 43 not performing DHP standing,
Resolution: Plant repaired.

-

ha

N

Unit &
Findings: High PM emissions can be attributed to S03 Plant not communicating Precip conveyor 11 faulty
Resolution; Plant repaired.

Yow
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