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9—1 &

ARFAEFEEIX 2015 F 7 A2 VARBF LY bnEICK L, REGREEOR M Ea e L
Bt 7oy =7 b TRGABYSREEDM EF a7 b OEFEN RSN, ZOFRICE > THE
ITENTZRETH D, Hifi 7' e Y= 7 N OFEIGHERERE (R 7 vy =7 ) 29T 5 &
FIREIZ . Iz CEZFHEHEEEE  (National Emission Reduction Plan : NERP) ~®D 5%t is T 5
PEHHIEC SRRt OB R DR & L C, 22 Y R FH1k F138FEFT T % Kosovo A Thermal Power Plant
(LLIF. “Kosovo A” & 5297) . MUY Kosovo B Thermal Power Plant (LA, “Kosovo B” & 5297) (1281
2 JESEHE APNEDEIFLE 72 < FFEICAT O D MEMER & 0 | AT (RRIFYEXIR T K31
— 375 . “Expert for Air Pollution Control”) (Z#t\WNT = VR 5, 2016 S4EEIZ BT BHED AHIE D
HAE~ D ZIRITBRNEE DR S LTz,

L7zin> T, ERROFFITHANBATEMEERER ATV T RID RIERICI A, =Y RO
P APNE~OEAMHIZR b FEEEI N b DO TH 5,

AREERIT, 2V RICBIT 2 KABYRED DR L2 BT AR ey =7 MBI L, §EfE
R E A B W CHLERIEFROIEE & ST 2170, JICA KOER 1 7 v 2 —s3— 1 (CIP) H&BHIC
LA EORE L BRE LD RID a2 @ LT, 2 VYRl DAERKRE KBTS Z & LR
[ZHEATRME TR & 172 MOU 1266V, Kosovo A K Uf Kosovo B (231 2 HEH A IE O H A ) S 52 &
Y AANCK L TERT 22 L2 HRYE LT,

JRIEFEAFICH D L 51T, URIEMIR P Ar - X EEME R E A A FEi L, 2 TR Ec T & e m
STERKBEEE=2 U V7 ROBUKHE & . FBATEME2 5 Ofikg & L To Kosovo A & T Kosovo B
DOHEAT ANE % Feht L7z,

AT S U7 HET AMERE R R VKGR EE =4 U vV ROBURFAEIC SOV THET
D

P ZJNEZIBIZ DWW TIELL T O 3 412 THEME L 7=,

il

B A R TAREEE YT AWE 1 JET 727 7 UH¥—F (¥R)
FE R JEEHE T A E 2 JFE T 27 7 V¥ —F (KR)
il s KB [E TE R AP R E T — Z 15 H (BR) k13BN TR T

k. WEMEOEENT THREE 12. fHEEER9  BIRER 1TRT,

9—2 HTEH TRKEBERRT FNAHF—%H] HhoDOREE

9—2—1 HKTEH TRKUFERKRT FNAMYF—%551 121588
FATRIETOER B Z LI NIRRT,

O  HEMFIZ X 0 B AR E SN OB iR

@  HEH AWET —Z D ELVs ERKIZ AT 7215

@ MESP DT v ia Ay b UMEICHT T2HE0 AXPRORET « S22 1T 5 6e/19R1b
@ v—2rvav OB
FATEMEOFETZHZNEIL, EU ORI =582 BIE 72012, =V AR EWNO KA E E 5
A (Large Combustion Plant : LCP) T % Kosovo A & O Kosovo B M HEAD A HEH FEHE & 2R3 5
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72, Y AAUB BRI 2R R AR 5 2 L 23R T H 2 L Tholz, NERP (L, LCPIZKIT S
X A K, SOz, NOx 723, EU #545 (EU Directive) (Zih > 72 EU HEHIJEHE (Emission Limit Values : ELVS)
BRIERTDHZ ERFEARL LTS, BRRZRRAES LTI
Energy Community (EC) (Z#2H19 % Draft NERP DR EZ BT 5 Z &
BLR D Kosovo A K TF Kosovo B DT A EREZ R L, FHENEE2 ETHZ &
AARIZBT 2HET AR AP L, SBOKNKRILEDSE LT LHZ L
ThHoT,
FATHEMETO BRI 2254 L LT
ECIZ#EHIT 5 NERP O EE LB+ H 2 &
=Y RD LCP Td % Kosovo A J () Kosovo B DHEH 2 FEREZ 4R L, HEH 2t IR 5 3
BN RBEIAETH &
AARIZBT 2T AXIR AP L, SBOKMKRILEDOSE LT HZ L
ThY ., TOEBOFERIZILLTO LD TH -T2,
BLIR D Kosovo A & TN Kosovo B DHEHT ZAFEREN AR TH Y | FEREORIE %2 Fh L 72 i X /e
T, HERPEOIEAELE LTHEmL, EJKREESE.
=Y R0 Draft NERP SREICHT= Y . EUFEH R T 2 IR TOHEN AR O FATITHEE L >
T eMmb BLRITK U 4 ERORET 25K 5 B O E A 38 LTz,
AADRA TIZBT 2P0 AR RO &8 LT, RERCR A 7 ORI T kic L - T
B HEAT At R A NS - FHEIT D 2 L3, HARANIC b RRIFIIC b BERERTHDL L&
A SEL Z ik, BEY A RO - RESsRb &2 X - 72,

FlZ Kosovo A K T Kosovo B @ BARIZ2HEN ARR OGO F ML, BEFZREOUE L 725 2
EMD | EfERYET APEHEZERE L, RO Z R ET D2H0ENH D, £/ Y RD LCP O
PREFCH % Lignite (181R) IZIREDOARTHY . EOFHMEL +3ICHIE L7729 X TOXIR b M3
ThHDHZEEES LI,

Draft NERP |22\ Cid, 2015 AR OMIBRIZK L =¥ —3LFEk (EC) Ic—HigH Shi-, %
D1%.,2016 42 HIZEC M ORFICET 2EM b H Y 3 HRIEIER E L TORMKMRZRZT L7,
BASERLE L CIEEBHE R OFHMI A 15 TV D 23 KRS 4 N D 2 & 3ME & OBSETHETH U |
KBITRE ORIE L 72> TV D, BIfE, REEZEMIZIEA  (Ministry of Environment and Spatial
Planning : MESP) @ F3BfiL. #R#%F%4 (Ministry of Economic Development : MED) 7% EC & @
RV N & 70 0 BUORAIHTE Z Mkt L T\ 5,

RO IS X | ARIOFHEITHET A RICET S 2 b L2, LT OHEHE OFEHE % X%
TAHZEEAME LT,

9—2—2 HRITEHBTORERRLEZEE
EU Directive (EU $584) 2RO AZKIERMED ELVS 1ZRO9 —2— 1D L H TR > T 5,
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K9—2—1 HEHEOBARXNREFICHT S ELVs (mg/Nm’, 0, = 6%HE)

SO2 NOx H Ak
2018 4 400 500 50
2022&2023 4 400 200 50
2026 &2027 200 200 20

FATRIF TOPH AHERRIL, HRTHLZ A M, SO2, NOXIZH LTEUTFTOLIICELDD
o,

(1) # A MAER R
LUFIZHATRIFRRICE L7 R 2R T,

F£9—2—2 Kosovo ATHOH X FAIERER (EXEEMIAR(E 50mg/Nm?)

Kosovo A-5 AR 1 ZJIERE R (2015 410 H 27 H) (mg/Nm®, O2= 6%#LH
27~ A X7 ~B 27 kC
&2 N R EE (mg/Nmd) 395 294 117
)4 A B PR EE (mg/Nm?®) 276

Kosovo A-3 AR 7 HIERES: (2015 410 A 29 H) (mg/Nm®, O, = 6%4# )

27 A X7 ~B 27 kC
&2 N R EE (mg/Nmd) 309 313 507
)4 A B PR E (mg/Nm?®) 360

Kosovo A-4 AR A 7 JIERES: (2016 43 H 10 H) (mg/Nm3, O,= 6%# %)

27 ~A %7 KB 27 KC
A A R (mg/NmP) 213 172 231
PRI A N PR EE (mg/Nm?®) 205

Kosovo A-3 AR 7 JIERER: (20154 10 A 29 H) (mg/Nm®, 0= 6%4#%)
27~ A %7 kB 47 kC
KA R EE (mg/ NmP) 814 511 1199
SR A N PR EE (mgl m) 859
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%9—2—3 Kosovo BTHOH R FRIELHR

Kosovo B-1 7R ZHIERE R (20154510 A 3, 4 H) (mg/Nm3, O,= 6%#a%)
(FEXE BB AERR - 150mg/N m?)

27 k1 272

A A PR (mg/N mP) 429 155

SR & AR R (mg/ Nm?) 327

Kosovo B-2 R 7 JlERE R (2016 4F 3 H 16,17 H) (mg/ Nmé, O,= 6%#%)
(XM AEER © 260mg/ Nm?)

27 k1 272

Z A PR E(mg/ Nm3) 713 2,363

S A P (mg/ Nm?) 1,480

ERNPSLTOZ ERDN5,

A2 NRE(EL 2018 4E D ELVs 27~ LTV, F7-. Kosovo B OESE EMAART

ELVS iZxF L CTamWb oD, A MUIEMEIXZE DAL DTG L TWV7Ru,

BT POZAFGHEDITE D EMPIEFITRE N, ERITRLTWARWA, FTH 7 |k
NTOX A MUIEEDOIZSESE HIFFICRE <, K& Z A b ONEMEIZ b BER 23 7%

50

LD X HIZH A MUEEDIX DD EDIEFICRE <. ZAUTESFA S 7 - Ofinti 7 i

D OERT, B L WSTEAICH D120 EHEE ST,

HAMUEEDOIESSENREWND Eid, BIESGFTIMUEMICRIT S Z EITERT S EE X
Sz, BIEROMREMEIZES L TIiX SO, NOxIZHILFEOHETHY ., 2R B EE L CIEM
TRHIE &2 FEi S D 72 DI H AN RIS — L 72 Bt E 2 bNANERFT 2R E L. H

JERE 2R 9% Z & A2 E LT,
(2) SO2. NOx DHIE RS H

FEATRAEClLE G ST EF 2 FF HiA A, 2016 4 3 A 12 SO2 & U NOx D43 #r D 34 % i L 7=,

LU IZHRIE OB 2 7=,

Kosovo A-4: Duct B: 3/9/2016 Kosovo A-4 Duct C: 3/10/2016
--=-502 ~==-NOX —S02 at 02=6%
====802 ===-NOX emS0Zat 02=6% ess=NOXat 02=6% =02 N OX at 0226% ——02
1600.0 16.0 800.0 160
£ 11000 ’ A 110 " 700.0 140
12000 Ay 120 600.0 wm’c:: 120
g on | AV AV TVDTV W I S0 = el
= foea I\ M YWV I % « | :g'g SRRt e » 2'3 o
S owo =g Y A O At VW, 60 O jut 300, 0 Q
4000 TIPS SRR - N A5y 5 ./ RPN o 2000 40
Zn 2000 ! M 0 . 1000 20
I3 ; ’ & 0.0 00
e o oo o) RYYRIRILSNSASIIRLER
@ CREELERS SR LSS SR SR 4 5

9—2—1 Kosovo A T®D S0,. NOx:BIFE #5245l
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wommaS02 wmws NOX smmmmmS02 at 02=6% s NOX at O2=6% ww— 02

$0,, NOx mg/Nm?

ROROXs B2 A0/ TSRO0 Kosovo B-2-2 : 3/16/2016

====502 ====-NOX o502 at 02=6% w——NOX at 02=6% ——02

1000.0 - 16.0 — -_—
8]00.0 P Ij'g 7000 140
g 6000 - -t 120

; o & 500.0 - 100 R®

S 4000 B0 o

- 60 QO & 300.0 60 (™

4.0 O 2000 1 4.0

20
= 0.0

20
+ 0.0

9—2—2 Kosovo B T® S0,. NOy;AIE#ER 5

LR 7T 713 NE N Kosovo A, Kosovo B DFERAZRLIZEDTH S, KT OIROFEHR

23 SO, D Oy = 6%HAEAE %, HEDFEFRD NOx D O, = 6%HAFE M A2~ LTV 5,

> NOxIZBIL Tix, BB b0v% X 512, Kosovo A T 600~700mg/ Nm®, Kosovo B C 700
~800mg/ Nm® L ZE LTV DA, Wb ELVs Z i L TW\Wb Z Enbnsd,

»  SO21% Kosovo A, Kosovo B & HIZRKESEH L TWD Z ERbnd, TD7d, FEHE
OFEMIFEMNMOT — X ERNBVLETH DL Z EBbholz, RN LLND L DI,
EE LU & AR Kosovo A TIXIEMIRI P & < SO 0 2R3 2 & bd o,

SO, DZEBDJFIA & LT Lignite 122 < 0 Ca M FEAE L. Z D Ca DAFELE & 7247 R4 (%

BEWREE . JFN O L, WHFREIRR]) IR0 | AR EIT L TS Z e Sz, Lol

RS CHIESM G E S EOREDORR DOEIE T SO 28 F > TWDH DA, ED X 5 7% Lignite

DEE « RA ZIFNEETHENBRSET T 5 ODREICT DIZITEL R -T2, TDIZDIC

X, SOz XROMFIEHED HIZHT= 0, BHIFONEIZ L 57 — X2 OERBLETH 5 L [FIFE

(2, Lignite DR A T EESRMFOFTERZFRFICFEI L, 2D DT — & Z N3 5 HEH

L EERE LT,

—J5. NOxIZBI L ClE, Mo no%E (& NOx S—F 08 H%) 23T o0 ERHDH 2 &

s LT,

9—2—-38 HFTEHICEDW-SENEFBIE
PLEDE NS, ATRIFFD MOUIZ L7223 > T, UTO¥ERELZBELE LT,

(1) FHLWHESFZ&%E L, BEMTEZEmEL, (BEEZEETIE RESEFETDHZ
kD, WESERO T ENTE, MM CIEMREEZ2NET D Z LN TREL 72 D),
(2) FrE ENT-RERIZBWT, 22 Y ARRIA SO, DfilE Z Fhd 2 & &bz, MEICEDLE
7= Lignite, RIKDY > 7V 7« KR ORA T OEEETR LT — X2 ETEH LTk D

zE,
(3) FHIESFT O E & JIE RS DOREE
PLFIH LS 3 E SN ES T & 8T,

—271—



Bl ES T

=

™
2
T
+
4
|
=i
|
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AfU | IHRTESHFT |
AH
! |
Boiler | l I
v r | L
— / ~ s — |-
— e // ESP T |0
— I\ /7 A yd
=\ S/ . (IDF]) Vs

9—2—4 Kosovo BDIFEIE S

FHAE SR IRAE S L, BBl 7 7 OO THANRLILKIEAL TS Z &, BE DO
0 722 EREWPE SR LD 7N E DR AT W E D EE LT,

R L2 HE S TH A b, SO, NOx DJIE & F SN L, RESORFEZ 4 LT,

(4) SO, DEGEHIE R DB & HIE AT Lignite, TRIKOH LT U 7« B RORA Z
DOEEDFLEL

SO; PR D EREIIE, KON O ZER oA 2 FEhi 3 5 72DI12id, BHHE (k&) o
T2 DOERBPLETH D, RIMOT —2EMaE+T 252 L2k b, SO, 0@tz d
HZENHREE D, Flo, T X ERE L RFEZ, SO, DZEENZK LT, Lignite X ORIK D
TN T AT R O EEER I O Rk A i 5 Z S XV | AR 5% % Lignite O E
DB, BESRMORBELTMT 5 LR FREE D,

KAEELIEBMA T EDOAKR 70y =7 hETICINGLDOT— 4 2EMT52 Lk, 7
Pl NENROICHED D ZENAREL D 2 LD, ARIOMERICLL T OHEE ZER TS
ZEEHE LT,
> 2V ARAITCHER BTN K D EEE (SO 2 Ete) #EMmL, Mo LT —F 21

DI LTI TE D XD ICHINM SR A I T 5 2 &, 2Dz = Y AIH Tl
IWNTRED N R > 7 (RRITAEAES AL X D EIFOE 7 « AR F = v 7 5%) &84
52 &

> SRR 2 AT S 7212, SO OEREHIE & & BT Lignite, KDY 7Y 75k,

YT TG, THEE . RA TEEGEEICOWT, WL AETLZ L
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9—-3 SEOEHEE
TR TH HPEN ARERERICOWTLL TR,

9—3—1 HFHAEBRICBTIAERRADEEIZDONT
Kosovo A } () Kosovo B T, % A MEEHIEZE L CTREAZHE LB EZ U FIORT, 2B,
AN E 2 IEMEIC FE T 2 72 OICIE P IIRA TNORA— 7 a—3FEE LW & & L,

(1) Kosovo A Dk 5

Kosovo A TIX A4 KA 7, A-3RA FITTH A MRERIEIZ X HFEARFEZ FEH LT,
Kx3ODFT K (A~C) ZALTWVDEN, A4 RA ZIZOWVWTIHERF TRA T 0ME1E L
722D H 7 F-CIZOWTORIEITTE o7,

LITFICa YR ATOX A MRERENREZRT,

Kosovo A - Duct-A. ¢ Kosovo A Duct-B
Loward the stack Toward the stack

FETE: d Lo
S e e I T
. el o
bErstand SR dnanand i
| | H i
b ; [
o0l | L4 pin b
| | | ) i |
LIRS B 0 A IO
i b —w
e,

Duct-B  Duct -C
|

9—3—1 Kosovo A TORIEBRAEATESR

1) XA FHEIERE$
A A MZOWTIIEARICEHEIL (a~d D% hole Z &) OB L RS FFIM 2, 3D 2 M

DEFF3 OOV TV 7 EFE R LT, FRtlBIERE RO 2R,
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U 1en ution
Sl 100
450 I .
w00 g 0T A AN
- 7 800 M —
£ 350 ET \
E 200 —— £ N\ j oY
- ™~ = 800 \ 7~ ..
L0 — e - -2 E 300 \, /) NS ——nun
3 200 Ny 5. LA T Za N
= wd 3 = \ WA | T -2
e e ) CRE R
100 T T —a WX = 200 /] & M 3
o - B 4 ——5 z [
5.0 e - & 100
0o - 1]
a b C d a b d
location (width) location (width)
3 Average of average (mg/Nm®) 546§
Wet gas Volume(Nm’/h) 528,959
T Vol e i) of 2& 3 (m 3 455§
Dry gas Volume{Nm™/h, 474,458 - 2 :
e e pyes The average dust content is the average of point |
LCIIPCTaturey w LUU| :—' i ' . = x
Static pressure(kPa) -0.5 - and o ol the hole ¢ !
P Average of 2 & 3 (mg/Nm?) at hole d] 5081
Uz (%, 9.6 — e ————f rre
LJUST content at V£—07% (Ung/Nm- )| 8/
Nuired contant clill hac o dicnarcinn 10 crme aviont
LAUOL VUVLILVLIL OLLLL 1LIdD < ulD}lUL QIVIL LU OULLIV vAL 1.
| 5 JRCPT. Ty, T TR IR [ DTSR B P S S
FOINL £ & 5 dl NOIC C 15 TCCOITHNCTIACA dl TEPICesCrLduive POl

9—3—2 Kosovo A-3 boiler 10t November 2016 Duct-C @ BIFE#EER

ABIORIEBIIHET 2FE5 7 7 o OHMITHro>Z 7 Fofhi) 0 & TORETHH D i
BWOAIIEE O Y OEBE ST T—EOMMEZ R L TWDS—FH ¥ A MRESM G HHFRE
DIXSDE ZoR LTI & 72 o 7o WIESFT O 28 B K0 AR O E 1T ik LE 2 A0 D0
TIHELDEDOL R WVEE LR RENGONTZ, LN, XA MZOWTIEELEIEILD
EMBLNTND, ZNHDOT — X %&b LITREFE RSOV TR A K ONE A MREE A &
A NEERELZEZEB LT, ZOX 7 FTldholec DIESHIH 2, 3DRA » FEFRE LI,

LIFIZAH 7 N CTHRE LIRE R & 4 A MRERER 2 7R~7,

F£9—3—1 Kosovo AIZHITHARERAES A MEEATERKR

Kosovo A-4 boiler

Duct A B C
Representative point 2&3at holec 2&3at holeb
Measurement results dust dust

(Reference 0,=6%) 313 mg/Nm?® 162 mg/ Nm?®
Average dust content 242mg/ Nm?®

Kosovo A-3 boiler

Duct A B C
Representative point 2&3at holec 2&3at holeb 2&3at holec
Measurement results dust dust dust
(Reference 0,=6%) 787 mg/ Nm?® 265 mg/ Nm?® 747 mg/Nm
Average dust content 627mg/ Nm?
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B NZLEDIELDENRHELNDN, X7 FTEICHERN RS> TnDTh, HBESS
Lignite O SWEOEELEZX D S BREFROWERBREZLEEL TV ZEBRETH D,
F-RIEORIERERELEET D &, Kosovo A DF A MEEET 200~600 mg/ NmP FEE DX 5 >
Lo TWd EHESND,

2) EREHTEIHER R (SO2. NOx)

U5 o Bt o [E B &2 773,

—ee€N?  ———-NOY¥ €O at OF=6Y% e NO¥X at 0I=6% ——07
SQ2 NOX SQ2 at 02=6% NOX at 02=6% 02
YKaconvn A A Nust A 114014 - PR— s % e
Kosovo A 4 Duct A: 11/4/2016 Kosove A-4 Duct B: 1/7/2016
2000 25 Do
ZUUU LD
ﬂ:: "-
7z 20 z 1600 20
B En A
£ 1= 8 e AL FERC
= I 7 s &
g ~ B v 1, ~
] 10 c & 200 | ¥ T A o
T
Z. Z, ST
. _ oy
3 R :
A “ \
0 ol
D L S o B S o N SN (o T S I I oo T B
T O d Mg O d Mgt O ANt O AN O A
S HAddANNNNMSA MM TS d I
AAAAAAAAAAAAAAAAAAA

Move the duct from B to C
9—3—3 Kosovo A TOEmHHHER (S0,. NOY)

ATE O RE & [FEEIZ, NOx 1X 2278 LIzl 27~ Li=2s, SO IEaiE R R & < 214 28+ %
BIEL T X2, A RO ¥R TITEHEOWEH O R U 7N TE D X905 2 & DN B FE
FIEHTHY, @GO d0FEE L L THEEEL Lz, WEFICH 7 FoEn, %
S H B DDA EN 2 DD Rz FE i L= (EXOFITIZZ 7 MEOEEZTHER) 23, Zh b0z
TN ERHERTE I, L LR bHEMROREMEZHRT D721, XA MREEAM
CTRE L72E R LA U R CORNE ZHESE L 72,

(2) Kosovo B DS

Kosovo B TIE B-1 A A ZIZTH A MBEREICLARERFFELEM L2, 2 2O T ALK

7 FEAL TS, LLFIZ Kosovo B TO A A ki EE R ENLE % 7R d,
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~ No.1 Duct g,

Kosove B. Duct-No.d., 2

Toward the ctacle
owarg the stack

IE

| &= o= o s =

T« li I li I iz

TV 17/ - T ‘ T | . L=

LAY T ] . S | bt - - —@ 4T

NI BTV 7 - T T h T T:

VT ST i [ I I I | 2

TS PR P 6.6 & _s- |17

B i R R

! : : : | 2
Wes 1 Thod | ! ! | | = .
NO. 1 LG ib-9--® - @& —@®- —|1- %
- / \ | | | | T; 7

I / \ A T R E

1 / A - a & & _&_ 11T

. i T T T r 1.

1 | i I [ I | 2

I I [ \ i " L L L J‘.*

. N\ / i Aui il et ol L

[ N e ‘ - !
—_— — — [ T T
AT ATy | Lok Ledt Lo | o1uug 11 am
NO.Z Uct | <
|
I

K9 —3—4 Kosovo B TORIFISAT&AIES

1) XA NAERE R
KA MZHOWTIE Kosovo A & RERICKIEFLOEHE LIRS H\ 2, 3D 2 5DOF 350D
W7 T EE”R LU, FRUCHIER RO Z R,

Velocity distribution Dust content distribution

00 1000
450 & 900 /
10.0 E 200 —ﬁ%
@ 350 S 700 N :
E 300 ——1 & 5o / /
£ 0 —&-2 E 500 "C/// RN / —C=Ave
I
200 3 ‘E 400 -2
150 ——y & 300 R s
100 7 2w G / )
—=5 =
5.0 & 100
0.0 0 : .
a b c 3 b 4 d
location (width) location (width)
- Average of average (mg/Nm’) 797|
Wet Vol Nm'/h! 1.285.0611 B )
o as olume(\lm '/h) - Average of 2 & 3 (ing/Nin’) 400]
D Ve Nm’ 1,146,0191 B -
1y 235 Y0 ume(\lm‘ ) The average dust content is (he average ol point |
Temperature(C) 1573 2 and 3 of the hole b I
Static pressure(kPa) _0'7! Average of 2 & 3 (mg/Nm°) at hale ¢ 458]
02 (%) 9.8: Dust content at 02=6% (mg/Nmr°) 613|

Dust content has a pretty flat distribution.
Point 2 & 3 at hole b is recommended at representative point.

9—3—5 Kosovo B-1 boiler 16t November 2016 Duct-No. 1 MBIFELEER

B-1 R4 7D Nol 7 NMIBEENLDLND L) ICHBHEWERTZ2AELTBY., Z07-
DFRHEIA S X A MEEST SR BN E > TV 5, BiEORIERFNC R L, 2130 ik
DAATES ST DL RVERERLEN F A MBREIZOWTIEH HBREDIE L& EmR LT,
RERUTOWTUIIRIE DA KOS A MRESATE XA MNERRELZ BB LT, 20X 7 F Tk
holeb DIEX 2, 3DAKRA Y FERE LT, —H., T IR IRWA N0.2 #7 MIERH
BN O RZNZEBIEL2TDREIWVEERLE - TWD, UTIZEF 7 N THREL
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TeRFR & F A MRERER R 2R,

K9 —3—2 Kosovo B-1IZHBITHAREREAESAR MNEEANEHR

Kosovo B-1 boiler
Duct No.1 No.2
Representative point 2&3at holeb 2&3at holeb
Measurement results dust dust
(Reference 0,=6%) 613 mg/ Nm® 326 mg Nm®
Average dust content 495 mg/ Nm®

AIE OREFE R L EET D &, Kosovo B-1 DX A MEEETT 300~600 mg/Nmd FLEE & &
N5 (Kosovo B-2 R4 7 ESP DALEEIZ B-1 LV &<, HIZEWMEEZ b OEHEE SN D),
2) HEHATEHHERE S (SO2, NOx)

LU CE R Mt O RE R 2 =3,

===-S02 ----NOX ==S02at02=6% ==—=NOXat02=6% ——02
Kosovo B-1Duct1: 11/15/2016 Kosovo B-1Duct 1: 11/16/2016
2000 25 2000 - 25
2 )
E =
1600 20 1600 - 20
< Z
on =)
£ 1200 5% E 1200 IS
= -
= o
% 800 P e e 10 Q % 200 100
P IR S D PR, -~ -
S 400 5 a0 .
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The Work Shop for
On-site stack Gas Measurement
Results
JICA E=xpert Team
23rd November, 2016
at Ministry of Environment and Spatial Planning
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jé&/ - Outline of Emission Limit Values (ELVSs) -

Energy Commuttee Requires (From EU directive)
# To satisfy Enmssion limit values
For Dust, SO,. NOy, (In case of Coal Combustion)

ELVs for Large Combustion plant in 2018
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jiéa’ - Outline of Emission Limit Values (ELVs) -
Energy Committee Requires (From EU directive)

# To satisfy Enussion limit values
For Dust. SO,, NOx m the future for Kosovo A & B

New plants have severer ELVs!
Y018 SO, NO, | DUST
400 500 50
SO NO. | DUST | monier
2023 2 z e
400 200 50 NO, 2 NO,
2026 S0, NO, | DusT
&2027 | 200 200 20

The government of Kosovo proposes 4 vears postponement
s RIS, EAREETIENA

L—L—6

FHOER I

HELAESL—CGL L—6



jra-‘ Schedule of Kosovo TPP measurement

-

jlea’ Measurement of Kosovo A TPP
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jfc“ia‘ Measurement of Kosovo A TPP
Kosovo A-3 boiler 10% November 2016 Duct-C

Velocity dismihation Dhust content distribution
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Dmust content still has a dispersion to some extent.
Point 2 & 3 at hole ¢ is recommended at representative point.
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jléa’  Measurement of Kosovo A TPP

Kosovo A-3 boiler 11% November 2016 Duct-B
Velocity dismbution Dmust content dismbution
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Dmust content still has a dispersion to some extent.
Point 2 & 3 at hole b is recommended at representative point.
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Measurement of Eosovo A TPP

Kosovo A-3 boiler 14% November 2016 Duct-A
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Dmst content still has a dispersion to some extent.
Point 2 & 3 at hole ¢ is recommended at representative point
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Eosovo A-4 boiler
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between each docts and no dependence of depth.
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CA’ Measurement of Kosovo A TPP

Kosovo A-3 boiler
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Results of measurement

Move the sampling point from

Move the sampling point from
duct Cto BandB to C

Move the sampling pomnt along
the depth (1 to 3m)

Measurement of Kosovo A TPP

Kosovo A-4 boiler

Duct A B C
Representative point 28 3 at holec 283 at holeb -
Measurement results dust dust
(Reference 02=6%) 313 mg/Nm® 162 mg/Nm?
Average dust content 242mg/Nm?

Kosovo A-3 boiler
Duct A B C
Representative point 2 & 3 at holec 28& 3 at holeb 2 8 3 at hole c
Measurement results dust dust dust
(Reference 02=6%) 747 mg/Nm® 265 mg/Nm? 787 mg/Nm®
Average dust content 627mg/Nm?

The sampling position of automated analyzer should be
same as the position for the dust. .
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Measurement of Kosovo B TPP

Kosovo B TPP Measurement point

Kosovo B ., Duct-No.1, 2

Toward the stack
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jﬁii Measurement of Kosovo B TPP
Kosovo B-1 boiler 16® November 2016 Duct-No.1
Velocity distribution Dust content distribution
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Dust content has a pretty flat distribution.
Point 2 & 3 at hole b is recommended at representative point.
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]ﬁ:’j‘iﬁ Measurement of Kosovo B TPP
Kosovo B-1 boiler 17 November 2016 Duct-No.2

Velocity distribution Dust content distribution
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Dust content has a small dispersion.
Point 2 & 3 at hole b is recommended at representative point.
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]ﬁ-jil Measurement of Kosovo B TPP
Kosovo B-1 boiler (N0O.1 Duct)
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Measurement of Kosovo B TPP

Kosovo B-1 boiler (N0.2 Duct)
===:502  -=--NOX wwmS023t02=6% ==e=MOXat02=6% —02

Kosovo B-1 Duet 2: 10172008 Hoveva B-1 Ducl 2: 1 V162016
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Move the sampling point along

SO? fluctuates much. the depth (1 to 3m)

About the measurement points, there is little difference
between each ducts and no dependence of depth.

18
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]ﬁ-:iﬁ Measurement of Kosovo B TPP

Results of measurement

Kosovo B-1 boiler
Duct No.l MNo.2
Representative point 2 & 3 at holeb 2&3at holeb
Measurement results dust dust
(Reference 02=6%) 613 mg/Nm® 326 mg/Nm?
Awerage dust content 495 mg/Nm?

The sampling position of automated analyzer should be
same as the position for the dust.

13
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jica’  Wrap up of the measurement jica/

1. Specifying representative points
Representative points are specified for each duct
of the boilers for dust measurement.
From now on, dust measurement can be conducted
only at these points.
2. Gas sampling points are also specified. The points
do not much depend on the depth and ducts.
However, they should be located at the same points of
specified measurement points as dust measurement.
3. Measurement using automated gas analyzer can be
conducted by Kosovo people. However, persons who
can handle the mstruments are strictly limited.

jica/ For the next project

1. Acqusition of data on SO2 and sampling of coal must
be conducted
Please accumulate the SO2 data, and coal and ash
analysis data. These data will give you a good emission
reduction measures for boilers.

If there are any questions and problems,
Please feel free fo ask JICA.

n

Thank you for your cooperation
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Measurement Procedure of SO2 Behavior

BRATITEGE A (SRR N

J& 1. In-furnace desulfurization

- Analysis of coal and fly ash-

In-furnace Desulfurization Reaction
+ CaCO; — Ca0+CO,( =8257)
+ CaD+8505+1/20, — CaS0, (800~10007C)

For Reaction

* Enough Ca/S

* Gas Temperature

» Staying Time in Suitable Temp. Zone

1 BTN, BRI

&) 9. Analysis of Coal and Fly Ash(D)
- Material Balanee -

Mo desulfurization

— Coal
..n. Combustible 5 sulfuras 50z
Tﬂ‘tal 5 Sulfur

n-furnace desulfurization
— Coal

Combustible 5 Sulfuras 50z
+ ||

- Sulfur

Desulfurized Sulfur
HOERES EREHER

—

Jiea/ 3. Analysis of Coal and Fly Ash(2)
One 1 - Material Balance -
(Calculation for A-3 sample last year)

- Coal analysis result (Dry Base)

Total Sulfur=1 44%, Combustible Sulfur=0.28%

Ach Ac=27.06%

-Fly ash analysis result (Dry Base)
Total Sulfur 5a=4.69%,
Mo desulfurization
1kg dry-coal — 27896z fry-ash
. 5- 279 6g*4 60% 502 gas
5114.40g =13.11g — 144-13.1=1.28g

This is Smaller than
Combustible 5: 280

3 BUTIERES, DN

fOEENS 2—L—6

HUF
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One example for without In -Furnace-Desulfuruzation

(Calculation of SO, content in the flue gas)
80, content in the flue gas can be calculated by the combustion gas volume
and burnt 3 by the combustion calculation as below
-Uliimaie Analveis (Dry base) ; C=45.28%, H=3.87%, N=0.82%, —Combustible
5=0.28% (Total Sulfur — Sulfur in the ash) 0=20.63%
-Theoretical Gas Volume ; V,,=[8.80*C+21.1*(h-0/8)+3 33S+0.8*N]/100 =
4.31 (Nm¥kg dry-fuel)
-Theoretical Air ; Ao=[8.80*C+26.7*(h-0/8)+3.33*5]/100=4.38 (Nm¥/kg dry-
fuel)
y i i actual dry gas at 05=6% is calculated as follows
(Air Ratio ; m=1.394)
-Actual Dry Gas Flow ; V3=V Hm-1)*A0=6.04 (Nm¥kg dryfuel)

2 g 50, is penerated from 1 g 3 (5: atomic weight =32, 30, molar weight =64)
Because 50, is evaluated the concentration at 0;=6% in dry state,

then 50, content in the flue gas is

50,= (2*3 /'vd) x 1000= 1.29*2/6 04 *1000=42Tmg/Nm?>

4 e A, RSN

*Property of Fuel (Lignite)

Ttem Affect on SO2
S Content (%) .

! |(Combustible Sulfu)  |SO% Generation

2 [Ca Content (%o) Ca/S for De-SO2 Reaction

3 |Moisture Content (%) |Furnace Gas Temperature

. Combustion and Heat absorpti
4 |Fuel ratio; FC/VM .0 uston = orption
m Furnace

5 |HGI Particle Size, Mill Capacity

-----

* Boler Operating Condition affect on Gas Temp.

Item Item
1 |Botler Load 8 |Heating Value of Fuel
2 |Excess Air 9 |Operation of De-Slagger
3 |No. of Operated Mill 10|Operation of Soot Blower
4 |Location of Operated Mill 11|Ambient Air Temp.
5 |Particle Size of Pulverized Lignite | 12 [Humidity of Ambient Asr
6 |Moisture Content in Fuel 13|Steam Tenp. at Furnace Outlet Section
7 |Mill Outlet 11y Air Temp. 14|Recirculation Gas Flow

*Possible Affects on Boiler

Item

1 |Flame Stability

Slagging

Steam Temp. Increase

Steam Temp. Unbalance

Increase of Draft Loss

L= IR S LY

Increase of Tube Erosin
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I?&} 8. Flue Gas measurement after the mission Ifu} 10. Gas Sampling Point of Kosovo B TPP

Record of Kosovo Aand B : §0,, NO

a. Continuous measurement of SO,. NOy. using Automated
gas analyzer for at least one month for Kozovo A 3 or 4
and Kosovo B1 boiler at the specified duct(Representative
point) of the boiler

Kosowo B | Duct-A B
Toward the stack

o a0 fam

b. Operating condition of Boiler: As it is (there is no limitation,
but no big load change during the measurement)

-

T
plom L o

A Duct

A0

Sampling procedure: as shown in next Page

d. Boiler Operating condition record

e. Pick up samples of Lignite and Fly Ash(fresh one is
possible? After ESP empty and collect Fly Ash sample)

f. Visualize the measured S0, NOydata

8

jé&’ 9. Gas Sampling Point of Kosovo A TPP Jici/ 11. Lignite and Fly Ash Sampling Point
Kosovo A3 4 Kosovo B'1
Eosovo A, Duct-A, C Epsovo A , Duct-B
T ke
B S pesssansii
;' ool el . slt-
e & fs
s 1T
|elelelprs
: S
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I?&‘12. Sampling Procedure of Lignite and Fly Ash

S02 p
mg/m3N v/ \
yd \
7
~
N L
9 0 11 1 13 A 14 15 br

Max. 802 Min SO2

Samplng of Gas Continuos
Samplng of Lmnite and Fly Ash |every Half an Hour

Analysis of Lignite and Fly Ash |Max. Min_of 802

-—

I?":R‘ 13. Analysis of Lignite and Fly) Ash

sod N
me/m3N| [ AN W [
P ldlfl e N\ [N e
Apalypis 1' \ \ o
N N | _~No. _need of
}' K - Additional Analysis
P ‘_/
~J 7 &

-
g 10 Tll IT 13 14 15 hr

Min. SO2 Max. 502

Additional Analysis is made when Rapid Change Observed

—

jiea/ 14. Data Arrangement

Boiler Operation Data
- One day data into one sheet of Excel

- One Week data in one file of Excel (see the sample of next
page

502 Data arrangement

Arrange one day data into one sheet of Excel
Record date. the name of boiler. person in charge etc.
Original data
Make a graph from original data

Analyze Lignite and Fly Ash (Samples of Max. Min.
S02/dav and Additicnal samples of SO2 rapid change

- Lignite: Heating Value, Moisture, Ash, Total-S, Combustible-3, Ca

- Fly Ash: Ca, S

—

jicki’  15. Boiler Operation Data Sheet

I I T e T T TR LR S T T T T T
T FEEEEaE:
“_._..-: : — -One week /one File
E:-_._ = - 5 Sheet one /Week
=
==

Date of M

A-km 161204 100205 16200 161207 161206 160208 F
15
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16. Visualizing SO2, NOx, O2 trend

Kosovo A=4: Duct B: 3/9/2016
“==e§02 ----NDX ====S02 at D2=6% ===NOXat02=6% —02

M,

Tw by

N &
= I L
-\.‘.=.".-A--\.-...-.-.-m.-.\‘:\.~ azmsmssssgdinse pasyysnanne el g
-

16

Thank you for your cooperation
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10— 1 “DRAFT LAW NO.XX/2015 FOR AIR PROTECTION FROM POLLUTION”
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10—1 “DRAFT LAW NO. XX/2015 FOR AIR PROTECTION FROM POLLUTION” ~ma A > b+
November 28, 2016
Taizo Yamada
JICA Senior Advisor
(Environmental Management)

Informal Comments on “DRAFT LAW NO.XX/2015 FOR AIR PROTECTION FROM POLLUTION”

Dear Nezakete-san,

Thank you very much for your working with us when we visited Kosovo for your proposed JICA technical
assistance project. | remember that you requested informal comments on the “DRAFT LAW NO.XX/2015
FOR AIR PROTECTION FROM POLLUTION” to the JICA mission members. | received the draft copy when
our mission got almost concluded. After | returned to Tokyo, | took a look at the draft. I apologize for my
belated response to your request. My informal comments on the English version are as follows.

1. Frankly speaking, the English translation is not clear and is difficult to understand for foreign
professionals like us, because there may be confusions in use of terminologies related with ambient air
quality and emissions, assessment and monitoring and so on. In addition, there may be undefined technical
words and abbreviations. | would suggest you to go through the draft with a good English translator and
air quality management professionals.

2. Having said above, regarding the substance of the draft, | would like to discuss the following points.

a) The draft law includes very difficult technical subjects such as PAH and VOC to accommodate EU
directives, which nobody can achieve in a short period. It is advisable that the law should have some
clauses to allow you to designate priorities for short, medium and long term to implement them, so that
you can deal with them step by step. If you promise too much things but you can’t achieve them, the
credibility of the government will be damaged. This is critically harmful for the air pollution control
because you have to ask a lot of efforts from local governments, private sector and citizens who might not
trust you.

b) Classification of emission sources such as Article 1.20 Stationary source of pollution and 1.21 Mobile
source, Article 6, 1.1 and 1.2;

It is advisable for you to add “Area source” category to them, which includes areas where many small

emission sources like households stoves are located. Also open burning, denuded lands such as abandoned

mines can be classified as “Area source”. In this case denuded lands are man-made emission sources different

from “1.36 Contribution from natural sources”. This “Area source” will allow you to develop pollution

control measures for those emission sources in future.
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¢) Participation of municipalities;

The relevant articles do not seem to be friendly and encouraging for the municipality to participate in air
quality monitoring and relevant efforts in pollution controls. In many countries developed and developing,
major municipalities are taking leading roles in implementing policies related with air quality management and
pollution control. Especially Article 65 to punish Municipality might be harmful, if this punishes voluntary
efforts by a municipality due to unsatisfactory technical performances. The more important issue may be a
quality control of municipality technical works requiring various assistances from the central government,
which should be defined in the law.

d) “Article 4, 2.4 air quality assessment and collection of data significant for the air quality on the basis of
standardized methods and criteria applied in the European Union;”

In addition to the above article, there are several articles stating standardized methods, | would like to suggest

more flexible statements to allow the Kosovo adopt other equivalent standardized methods internationally

recognized in addition to those of EU. Otherwise | am very much afraid that JICA technical assistance project

will become irrelevant with the Kosovo law. This will generate serious problems on both sides in the JICA

project implementation.

Similarly, Article 34 Accreditation, 3.1, 3.2 and 3.3 indicate SK EN ISO/IEC 17025 standard (I assume
this is a Slovakian standard) including stationary source emission measurements, which JICA has been
working based on JIS (Japan Industry Standard) standard methodologies. | strongly suggest to you to modify
those parts to include “other equivalent standardized methods internationally recognized”.

e) Article 26 The content of Sulphur in the fuel;
This regulates only heavy oils. | do not know the importance of heavy oil quality on air pollution at this
moment. But in future, controls on fuel quality for automobile and for households heating will become
important. So it is advisable for you to add an additional clause to control fuel quality as a whole including
automobiles and households heating when the government recognizes their necessities.

f) Target stationary emission sources of the Emission Limit Values (ELVs) should be defined somewhere in
the law or in supplementary documents in terms of size of facility or magnitude of operation. Normally it
is advisable for you to focus on bigger emission sources first based on ELVs. Controlling numerous small
emission sources are difficult through regulatory approach based on ELVs, although they may be
important emission sources affecting ground level air quality.

g) Operator’s responsibility to monitor air quality should be more specified by defining the purpose of doing
so, which can be different from ordinary air quality monitoring done by the government side. It may be not
so common and effective to require an operator (emission source) to do ambient air quality monitoring in
general except for specific purposes such as EIA requirements.

3. As a conclusion, the draft law seems to have a strong orientation toward a regulatory approach in
controlling air pollution, which is a proven effective approach to address large scale emission sources in
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many countries like Japan, which the JICA technical assistance project will support. But according to
experiences of many countries, numerous small emission sources will become increasingly important to
affect ambient air quality. Those small emission sources may be automobiles and house-hold stoves in
Kosovo. In order to address those emission sources, simple regulatory approach may not be effective.
Market based instrument such as pollution taxes and its variants like taxes on fuel and emission generating
devices will be needed in future. Although it may be too early to discuss this idea as always taxation is
politically sensitive. As a common ground of the regulatory approach and the market based instruments,
a Polluter Pay Principle (PPP) should be introduced as early as possible.

End.
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Energy Strategy of Kosovo 2009-2018

Energy Strategy of Kosovo 2013-2022

Strategy of Heating of Kosovo 2011-2018

The Energy Community Treaty

Reporting for Air Quality Monitoring Network and  Status of Function
Annual Energy Balance of Republic Kosovo for The Year 2013, MED
Report State of the Environment 2015, MESP

Transport and Telecommunications Statistics Q2 — 2016, KAS

TIC Training Report

- Country report L.Latifi

- Country Report N_Hakaj

- Presentation -Letafete-Kosovo

NEAP Draft Ver (1)] Final Format 001

Strategy on Air Quallity_18 Aprill_2011

Draft Action Plan for Air Quality 2017-2019

DRFAT LAW NO. XX/2015 FOR AIR PROTECTION FROM POLUTION
LAW ON ENVIRONMENTAL PROTECTION

ADMINISTRATIVE INSTRUCTION No. 02/ 2011 ON AIR QUALITY ASSESSMENT
SINGLE PROJECT PIPELINE OFINFRASTRUCTURAL INVESTMENTS
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Annual Energy Balance of Republic of Kosovo 2013
Kosovo A, B O Lignite {HE &
Average amount of lignite consumption/Heat Rate for TPP Kosova A and B + average of 2008-2015

2008 2009 2010 2011 2012 2013
Consumption | Heat Rat|Consumption | Heat Rate [Consumption | Heat Rate Consumpti Heat Rate Consumpti Heat Rate Consumpti Heat Rate
Plant lignite(t) TJ/Year lignite(t) TJ/Year lignite(t) TJ/Year on lignite(t) TJ/Year on lignite(t) TJ/Year on lignite(t) TJ/Year
A3 1354293 10.585154 1219984 9.6549534 1175432 8.5371626 1354293 10.933207 1284032 10.428908 1317016 10.055417
A4 826908 6.4631129 221684 1.7544072 1150121 8.3533288 826908 6.6756283 1418348 11.519822 577625 4.4101669
A5 108508 0.8480985 1270651 10.055932 953880 6.9280304 108508 0.8759851 1058610 8.5980304 1154294 8.8130347
B1 2338102 18.60194 | 2715924 21553573 | 2531189 19.829335 | 2338102 18.875497 | 2256093 17.990086 | 1988734 15.229725
B2 2587602 20.586962 2662333 21.128275 2141348 16.77532 2587602 21.36583 2029276 16.181447 2135410 16.35297
B1+B
‘ 2 4925704 39.188901 5378257 42.681848 4672537 36.604655 4925704 40.671538 4285369 34.171532 4124144 31.582695
§ Table 1. Lignite Consumption and Heat Rate in TPP Kosova A and B
| 2013 2014 2015 Average 2008-2015
Average lignite
onsumption Heat Rate Consumpti Heat Rate Consumptio consum (t) Average, TJ/Year
Plant lignite(t) TJ/Year on lignite(t) TJ/Year n lignite(t) TJ/Year (2008-2015) (2008-2015)
A3 1317016 10.055417 | 1463527 10.93401 | 1416982 | 10.553682 1323194.9 10.210312
A4 577625 4.4101669 | 591501 4.419104 | 1177511 | 8.7701019 848825.75 6.5457091
A5 1154294 8.8130347 | 366129 2.7353498 536001 3.9921354 694572.63 5.3558245
Bl 1988734 15.229725 | 2174103 16.566665 | 2586043 | 19.524625 2366036.3 18.521431
B2 2135410 16.35297 | 2517540 19.183655 | 2338726 | 17.657381 2374979.6 18.65398
B1+B
2 4124144 31582695 | 4691643 35.75032 | 4924769 37.182006 4741015.9 37.229187
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jiea’ ji€a’ - Outline of Emission Limit Values (ELVs) -
Enerey Commitiee Requires (From EU directive)
- f # To satisfy Emission limit values
cctures lor For Dust, SO,, NOx (In case of Coal Combustion)
. TLVs fior Lange Combustioe plast in 2018
On-site Stack Gas Measurement 20 Fosovo B
00 O Design wo
g’m Design + o %
@zilﬂ'.tl i "E; —&n
JICA Expert Team % w P
=—TIET
9th November, 2016 : L
SHEYEHEEEYEEEREIERE
Heat Input (MWE)
TR, I HN New plants have severer ELVs! ? HTTHIEA BT
jﬁ:ﬁ." - Table of contents - jﬁw’ = Outline of Emission Limit Values (ELVs) -
1. Outline of Emission Limit Values (ELVs) Enercy Committee Requires (From EU directive)

of Energy Committee (from EU directives)
And requested rules for on-site stack gas monitoring
On-site stack gas measurement

b2

Dust measurement

Measurement and calibration of Dust meter
3. On-site stack gas measurement

Automated gas analyzer (SO,, NOy, CO, CO,, O,)

Measurement and calibration of Automated gas

analyzer
4. Attention on on-site stack gas measurement

1 BINTHEA EISE A

# To satisfy Emission limit values
For Dust, SO,, NOx in the future for Kosovo A & B

Emission Limt Values for TPPs in Kosovo

&0 1
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3 20 El
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j%A’ - Outline of Emission Limit Values (ELVs) -

Energy Committee Requires (From EU directive)

» To satisfy Emission limit values
For Dust, SO,, NOx in the future for Kosovo A & B

MNew plants have severer ELVs!

SO, NO DUST
2018 =
400 500 50
Unit:
mgMNm?
023 S0, NO, | DUST N o,
400 200 50
2026 S0, NO, | DUST
&2027 200 200 20
4 BTTHEE . EREE T

jﬁf - Outline of Emission Limit Values (ELVs) -

Energy Committee Requires (From EU directive)
# To Monitor and record Dust, SO,, NOx

1. Requires to calibrate Automated measuring system
To follow the CEN standard or other international standard

(CEN: Committee for European Standardization)
(They includes Periodical checks)

2. Parallel measurement with
the Reference method at least once a year

& BIRTHGEA DS

jﬂf’ﬁ.‘ = Outline of Emission Limit Values (ELVs) -
Enerey Committee Requires (From EU directive)

# To monitor and record Dust, SO,, NOx

Requires Automated measuring system (CEMs)
To monitor the ELVs and Record them

95% of the measured data must be validated.

» Hourly data values <=200% of ELVs
# Daily average values  <=100% of ELVs
#» Monthly average values <= 100% of ELVs

5 BITHEEA. DT

Energy Committee Requires (From EU directive)

# To Monitor and record Dust, SO,, NOy
1. Requires to calibrate Automated measuring system
JIS K 0055 offers 8O,, NOy, calibration
(1) Zero & Span check by Standard gas
For SO,, NO,, at least once a week
Adjust - zero point
- higher point in the measurement range
with using standard gas
(2) Periodical Calibration
For SO,, NOx atleast once a vear
Adjust - 0, 20%, 40%, 60%, 80%, 100% of whole span
with calibration gas

HITHEEA ESEE
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jﬁf - Outline of Emission Limit Values (ELVs) -

Energy Committee Requires (From EU directive)

# To Monitor and record Dust, SO,, NOy
1. Requires to calibrate Automated measuring system
JIS Z 8852 offers Dust by dust meter measurement
(1) Zero & Span check with using equivalent input
Adjust - zero point
- maximum point eguivalent input
(2) Periodical Calibration
For Dust
Isokinetic Sampling method (JIS Z 8808)
Measuring point of Dust meter and
Isokinetic measurement position must be close.

8 BITTEGEA. EIRE

jica/

On-site Stack Gas Measurements
- Dust measurement -

In the Japanese Industrial Standards (the JIS
method: JIS Z 8808) and analysis techniques
*On-site stack gas measurement

in the Air Pollution Control Act (Dust)

w0 BITTEGEA, B

jﬂfﬁf - Outline of Emission Limit Values (ELVs) -

Energy Committee Requires (From EU directive)

2. Parallel measurement with the reference method
At least once a year

Reference method
(1) SOy : lon Chromatograph,
Deposition titrimetry (Arsenazo III sodium salt method, efc.
(2)NOy, : lon Chromatograph, Zn-NEDA method
( Naphthyl ethylenediamine photometric method) etc.
(3) Dust: Isokinetic sampling method
And Furthermore
(4) Mercury: wetabsorption cold vapor atomic absorption
spectrophotometry etc.

9 HTTHGEA, R

jiea)

On-site Stack Gas Measurements
= Dust megsurement -

- Lectures of the dust measurement -

- Determination of the measurement point -

.

NEERY

Ideal
Case

Measurement Point should have uniform flow

200 1T A
= TUFLr

Measurement Point should have straight part

Inlet == 20D (at least 10D)

Outlet== 10D (at least 5D)

(This length is same as the standard for installing flow meter)

HITHGEA, R
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jr&‘; On-site Stack Gas Measurements

= Dust measurement =

Kosovo A: B-Duct

Kosovo B

—

]rﬁ" On-site Stack Gas Measurements

= Dust measurement =

- Determination of the measurement point -

The following tables show the measuring points for large duct.

Measurement points for

ircular cross section Measurement points for rectangular

—and sguare cross section

it due e e emat e )
e e 2R () :L;::l; N N N N N rpplisils it oo section, | Longh ofu e Gl dde,
Kosovo B — - — —
m O N LR I I I A<= lm32 =08

fl== ZR=>=2m 3 4 |osom| oseem] — - - | lcA<-dm2 L= T
< ZR-o=dm a | o1 [ness|owmmfons| - | - L4 A<=Him2 =1l
He: 2Rad=4 Sm 4 18 |naseE| Al oI |omes —
ot M 5 | o || osess]om|o s oons

Onee you find the representative point of the duct,

you can measure only one point!

1 " HTTHGH . ST
_— * — -
e On-site Stack Gas Measurements i) On-site Stack Gas Measurements
- Dust measurement = - Dust measurement =

- Determination of the measurement point -
Measurement points msut be chosen depending on the size and shape of
the cross section of the duct.

The measurement points are the center of the same cross sectional area.

Measurement points for circular cross Measurement points for

section (in case of 12 measurement points) rectangular cross section

Bt B B Bl
+ [+ [+ [+ h
+ |+ |+ | * [
s | & |+ | ¢ [
+ |+ |+ | &
F—

When the duct is small in size (0.25 m? or less in cross section), the center
point may be designated as a measurement point. BITITHE B TE

- dust concentration -

= The suction nozzle equipment should be inserted into the duct
through the measurement holes.

Outling |- Put of the suction nozzle to the designated place, and apply an lo-
kinetic sampling method.

= Dust concentration can be calculated

Sample collection portion Schematic dra_whg
{Cylindrical filter; type [} of dust collection

Dehumidifier tube

=

Vacuum Pump

HTITEGE A SRR
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jﬂ::ﬂ On-site Stack Gas Measurements

- Dust measurement -

- dust concentration -

Suction nozzle must be faced to the exhaust gas flow, and the
flow velocity of the suction gas flow rate must be adjusted to
[so-kinetic | be equal 1o the flow velocity of the exhaust gas at the
sampling measurement point.

The first thing to do is to know the flow velocity of the

exhaust gas.

O X X

On-site Stack Gas Measurements
- Dust measurement -

- To know the velocity with using Pitot tube -
‘What is the Bernoulli Equation

Fr=Ps+

—
Ls-n J

x
¥ 0w X Vi
1%g

What is static pressure? Ps
Pressure that is applied by the air (gas) in static condition

1 2
What is dynamic pressure? 2+ P Vi

| 11 i
..1111 I‘ "‘ Will show Dust ' | Will show Pressure that is generated by the flow velocity of the (exhaust) gas
11 | I st st Smaller dust T Bigger dust and exists facing the flow direction of the gas
IHH it -4 ; 3l Il :
iTTTerT e concentration ' |1|; concentration
l %‘4‘_? B ghiiy What s total pressure? Pt
Vy V=V &N Total pressure is the pressure that the (exhaust) gas possesses and
By v Some Dusi is EOTI;“IUFPL dust that is equal to (static pressure + dynamic pressure).
g not collected  ** BINTRCEA. G TN 8 BITITEGE A MR
j?:‘ On-site Stack Gas Measurements j?:* On-site Stack Gas Measurements
CA - Dust measurement = CA = Dust measurement -
- To know the velocity with using Pitot tube - - In order to know p,, (1/2) -
273 P + Ps
Be i £ ti = -~
- Pitot tube Tt?ufmm:;;:pg} P =y % 273+T, ) 1013
Pt=Ps+— Pilaie Ve ' ) /PML ) p,: specific density (normal state: 0°C, 1 atm)
P otal pressure i T,,: Exhaust gas temperature (')
Ps: static pressiure Flow direction of Pnrhiau: Atmospheric pressure
U * p_*v_I: dynamic pressure WodIrECTion O e e e e e W
. exhaust i i [
EEW st gas f;frmml &.:mﬁ{#xmz+32x01+25xh’z]:1—m{s::t ):l—ilsxh{oimm ]
g gravitational acceleration (9.81 m/s?) h;ﬁ;‘::ﬁ‘:;} PRCERNT: SIS : D\h ey
Ty gas Moisture

v, =szgx{l’t‘l’s}
B

You can measure Pt, Ps, but you have to know p,,.
17 EITITHGE, DS

CO,: %, 0, %, N, %
composition of exhaust gas (dry state excluding moisture)
Moisture content: %

B HTTHEEA. SRR
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jr;‘, On-site Stack Gas Measurements

- Dust measurement -

- In order to know p_, (2/2) -

Note
Normal state: (0°C, 1 atm)
Volume of 1 mole of any gas at the normal state is 22.4 L.
Mole: Unit of the amount of substance.
I moleof Cis 12 g and | mole of H,O is 18 g,
| mole of exhaust gas exists, and the density can be calenlated
by “weight (kg) / volume (m*)”,

ng

In order to calculate v, v, = x(Pt-Ps)

Requires )
Gas compaosition CO,. O,, N,: 9, (dry state excluding moisture)
Moisture conteni: %6

:.‘, On-site Stack Gas Measurements
<A - Dust measurement -

- Measurement gas composition: CO2, 02, N2 -
the Olsat gas analyzer

Analysis method of the sample gas

@ i

(2] Potassium hydroxide \_Q

Abzorbing solution for carbon dioxide
(31 (4) Pyrogallol + Potassium hydromxde

L. CO2 in exhaust gas is absorbed
into potassium hydroxide solution.
CO 4 2KOH—EK,C04+H,0
CO2 concentration can be known.
i
IL. 02 in the exhaust gas is absorbed
into alkaline pyrogallol solution
(O, concentration can be known.
i
ITI. M2 concentration can be calculated
by using the equation: 100 = (COy + Oy).

'}When CO exists, it uses 2[Cu(NH3M]CL ]|

" L Ve Absarbing solution for cxygen i BT A BT
jrf.'.".‘} On-site Stack Gas Measurements jr", On-site Stack Gas Measurements
CA = Dust measurement = CA = Dust measurement =
- Measurement (Pt-Ps) - - Measurement gas moisture content (1/4) -
. . moisture absorption bottles (anhydrous calcium chloride)
Differential pressure cauge
Pt Ps More prccisc measurement Collection tube
(made by glass)
| Y peps h No leak should be allowed at any
B QJ o connections of the equipment.
I .—' =
A b.v Lmuun-:--t-q,-p

. . Ll e ke (v mcion &) Singhs b {oroma neciion &)
Liquid column manometer .
Inclined manometer

Pt—Ps = pgh Pt—Ps=pglsin 8

where, unit of Pt and Ps is Paikg/m®), p is liquid density (1,000 kg/m® for water), g
is gravitational acceleration (%.81 m's?) and unit of b is m.
21 BITITHE, DS

(1) Heating section

(2) Moisture absorbing bottle
(3) Dehumidifier be

(4) Pump

(5) Meter

Weighing of absorbing bottle enables
o calculate gas moisture content.

B HUTHEA DS
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jrc:" On-site Stack Gas Measurements

= Dust measurement =
- Measurement gas moisture content (2/4) -

moisture absorption bottles {anhydrous calcium chloride)
Measurement method

(1) Preparation for measurement
(a) Handling of moisture absorbing bottle
Remove dirt and other substances on the surface of the moisture
absorbing bottle
Weighing the bottle accurately. (up to two places of decimals).
(b) Thermal insulation
Insulate of the connecting portion between the collection tube and the moisture
absorbing bottle.
*)t is intended to prevent the exhaust gas from condensing at the collecting tube
before the moisture reaches absorbing bottle due to cooling,
(2)Measurement
After the confirmation of the sufficient replacement of the exhaust gas including
thermal insulation, suction of the exhaust gas can start.
{suction rate; 1 L'min to 2 L/min, duration of 5 to 10 minutes). Suction volume
needs to be determined for the absorbed moisture to be | BIHTHHEA EEHEIENE

jft:" On-site Stack Gas Measurements

- Dust measurement =
-Measurement gas moisture content (4/4) -
moisture absorption bottles (anhydrous calcium chloride)

This is the conversion o f moisture

224 Vomew tenomatsite
_ gm T
A= —priPe P 224

Y gzie" jors |18

s WVm: Suction volume (L)
This is the volume of the suction gas  fm: Gas temperature at the meter (°C)
at normal state (0°C, 1 atm) by dry Pa: Atmospheric pressure (kPa)
base, Pm: Gas pressure at the meter (kPa)
Pv: Saturated vapor pressure at gas
temperature at the meter (kPa)
iy Mass of moisture (e

x BOTTHGEA W
[ On-site Stack Gas Measurements [ On-site Stack Gas Measurements
J €A’
jr‘“ = Dust measurement = jr = Dust measurement =

-Measurement gas moisture content (3/4) -

moisture absorption bottles (anhydrous calcium chloride)

Recording: temperature, pressure and volume of the suction gas
Calculation is the following equation.

Water volume

Aw= Xrﬂo

Gasvolume + Water volume

The detailed equation is in the next page.

25 BITHGEA, B

- Measurement of exhaust gas temperature -
Thermometer { Thermo-couples)

-Measurement needs to be performed by
inserting a thermometer into the exhaust I
gas duct. !

l

Measurement &
After waiting for the stabilization of the
temperature of the exhaust gas, gas
temperature must be recorded.

Temperature monitor

n ETTEEE. EEETSE
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On-site Stack Gas Measurements
- Dust measurement -

- Calculation of suction volume -
You can calculate actual velocity.

T 73 P, +Ps
P = [—= =P =p K £
' Py “P-Ps) e T T 01

You can calculate suction volume for Iso-kinetic sampling.

(1) Flow velocity of exhaustgas: mis

(2) Mozzle diameter: mm, Moisture: %

(3) Exhaust gas temperature: "C, Gas temperature at the meter: *C

(4) Static pressure of exhaustgas: kPa, Atmospheric pressure : kPa

(5) Gas pressure at the meter: kPa. Saturated vapor pressume at "C: kPa

On-site Stack Gas Measurements
- Dust measurement -

- Calculation of dust concentration -
"Calculation of suction gas voluma"™
(1)Record the start and finish time
(2)Read the gas meter scale up to 0.1 L unit (before and after the measurement).
(3)Measure the Temperature and pressure of the suctlon gas at the gas meter
during the suction period.

k4
273 48, 101.3
V1 Suctioned dry gas volume at the normal state (m?,)
Vet Suctioned gas volume (m?) obtained by the reading of the wet gas meder
-H‘gm: Suction gas temperature at the gas meter (°C)
Pa Atmaospheric pressure (kPa)
P Gas pressure expressed by gauge pressure at the gas meter (kPa)
Pv: Saturated vapor pressure at 8m (kPa)
"Calculation of dust concentration™
(4) Dust concentration In the exhaust gas can be expressed by the mass of
dust contained in 1 m3 of dry exhaust gas converted to the standard condition.
my C: Dust concentration in the dry exhaust gas at the standard
C =—2L  condition (g/m?,)

—
Il-dlj

'Fl'v w }la—j

28 BIITEGEA ERSE 0N Vi m,;: Mass of collected dﬁst (@) BTITRGEA MRS
j?:‘ On-site Stack Gas Measurements j?:f On-site Stack Gas Measurements
CA - Dust measurement - CA

Last step is to calculate suction volume.

Suction vo lume =

= ; % (Nozzle diameter) » [.f = Mmﬂ]

100

273+ Gastemperameat themeter
=
273+ Exhauspastemperame

Atmospheri ¢ pressure + Static pressure

M
Armospheric pressure + Gias pressure at the meter — Saturated vapor pressure

xFlow velocity « 60 x 10 *

= Dust measurement =

- Conversion to the emission value -
If the O content in the exhaust gas is different, the concentration value
of dust changes, even tough the total amount of dust is same.
Finally the value must be converted to the value at reference O, content

O = w »(C

€ {21 - Oz}
Ce : the emission value [ g/Nm? ]
0,, : reference O, content [%] (dry state)

In EU Directive 3% in case of liquid and gaseous fuels
6% in case of solid fuels

0, : actual O, content [%] (dry state)
C : measured value [ g/Nm?]

In the case of coal combustion boiler, Oy, =6%
EY HTITRGEA ESE
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jr&, On-site Stack Gas Measurements

- Dust measurement -

- Conversion to the emission value -
The meaning of the conversion equation is as follows

_ {Zl—ﬂk}xc Ve VetVn=total gas volume (m3N)
e m Ve:ga_s volume at O, (m3N)
Va Ve Air (m3IN) 02=21%

Jthe amount of the dust is the same
Cx({VetVn)p=Ce X Ve

#02 halance [.'_’;5 _Gz.]
Ve x Oy, /100+Vn X 21/100 = (VetVn) X0, — Vn=mxff’,
C =V‘+V"XC = ]+M wi” =ch
e~ ¥ (21-0,) (21-0,)
12 ETTHGEA, B E
rf.'.?, On-site Stack Gas Measurements
ju = Dust measurement -
. In order to calculate the flow velocity of
- Summery - the exhanet gas, m:fnuuwing s e

requirad

(2) Compaosition of exhaust gas

(3) Moisture content of exhaust gas

(4) Exhaust gas temperature

1 (5) Static pressure of exhaust gas

(6) Dynamic pressure of exhast gas.

1

And then, exhaust gns density needs to be
calculated, and finally the gas velocity can
be calculated by using the exhaust gas
density:

[ Flow mas sing e |
{ lindimetfic sempling |
i msted. i

BITEGEA BN

jf:f On-site Stack Gas Measurements
CA - Continuous Dust mexsurement by dust meter-
DUST Meter

1. Measurement Principle
a. Light transmission-type dust Concentration

Light Light - ——— -
source rl Duct reception Catch the transmitied light intensity
C}J T. D: ";,_, Signal |and detect the dust content

b. Light scattering-type dust Concentration

Catch the scattered light intensity
and detect the dust content

34 ETTHGRA, B
rf.'.?, On-site Stack Gas Measurements
j CA - Continuous Dust mexsurement by dust meter-
Measurement of DUST

2. Calibration

Both method depends on the dust properties

like size. shape. color etc.

Requires proofreading by dust measurement we demonstrate
(No standard gas like SO,, NOy)

# Decide zero with no dust environment
# Adjust by 3 different dust level
or
Adjust several times if different level cannot be obtained

35 BITHEA BN
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]f:‘i On-site Stack Gas Measurements

CA - Continuous Dust measurement by dust meter-
Measurement of DUST

3. Maintenance

Calibration is only conducted by dust measurement

Instead
» Conduct deemed zero point provided by manufacturer

Other maintenances are

(1) Adjust an optical axis

(2) Cleaning the filter and lens
(3) Check of the light source

) - On-site stack gas measurement —
jlea)
Automated gas analy zer

Automated gas analyzer (80,, NOy, CO, CO,, 0,)

Measurement and calibration of SO,, NOy
(Dust analyzer is mentioned later) ay

4

1. Measurement Principle
S0, : Cross modulation Non-dispersive infrared absorption (NDIR) method
NOy : Cross flow modulation chemiluminescence detection
CO : same as S0,
CO, : standard Non-dispersive infrared absorption (NDIR) method
0, : Paramagnetic method

2. Calibration

3. Maintenance

36 ST . ESETE 3g BIETHEA EA
?"" ) ?"" ) - On-site stack gas measurement —
j CA j CA Automated gas analyzer

On-site stack gas measurement

Automated gas analyzer
(SO,, NOy, CO, CO,, O,)

a7 BTTHEE. ESEER

Measurement of SO,, NOy,

1. Measurement Principle
S0,, CO : Cross modulation Non-dispersive infrared absorption (NDIR) method

CO, : suandard Non-dispersive infrared absorption (NDIR) method
Each gas has the property of absorbing specific wavelength

o8

w CO(~4.5um) FOC4-8um) | | SO, (~7 3pm)
|2 Nl
N I

.
az
i I

, [l W g
o e o a0 10 15 ot
2o do 50 do 7o do vl: ||uu =
[—ot —on —o —hd — W — 0 —5m |
S0O,, CO absorbs the above wavelength in infrared region.
39 ST MR
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) - On-site stack gas measurement —
jica!
Automated gas analyzer

Measurement of SO,, NOy,
1. Measurement Principle
Non-dispersive infrared absorption (NDIR) method
TnﬁudL:gh sormce

.,_ _ Sampie Gas Infrared ray is absorbed by
E . zas component. (NDIR)

Measure the difference of its intensity.

CO, is measured in this method.

Deterioration of sensor, light

source affects the measurement.

SIHn::iard gas Sample gas

40 T, DR

ay - On-site stack gas measurement —
jlea)
Automated gas analyzer

Measurement of SO,, NOy

1. Measurement Principle
NOy : Cross flow modulation chemiluminescence detection

NOy=NO+NQO, = Covert all NOx to NO and measures NO

———Phawelecric mrfice——  NQy, =NO with reduction converter
Then
The reaction NO + 1/3*03 =NO2
induces chemiluminescence
Measure the intensity

of chemiluminescence

Pressure and gas volume
affects the measurement

42 HTITHGEA RSN
Mmmmment rangs

o) - On-site stack gas measurement —
j CA Automated gas analyzer

Measurement of SO,, NOy,

1. Measurement Principle
Furthermore SO,, CO are measured with using
Cross modulation  (S0O,, CO ~ ppm, CO, ~%)

Light Filier

fared Lightsowee  Call [ B . M
_|_.=| |E Switching the gas
J -Small effect of zero position drifi
D= _Small effect of light source

Change Sample gas and
44— Reference: Slﬂﬂdﬁl’d gas Penﬂdl{:au}'

G

Cdl

Hample _|.- )
Gas

Beeramgescwive | Deterioration of sensor, light

41

source affects the measurement.

N - On-site stack gas measurement —
-I CA Auwtomated gas analyzer

Measurement of SO,, NOy

1. Measurement Principle o
‘hspennm wire

02 . Paramagnetic method
. cnil ,- %
Magmsc m I e
e rn:nu' —r— 'L#:l SO
o Light deteator
- 0, pushes aside the dumbbell
a1 byits Paramagnetism. The
:'il' foree twists the dumbbell, and

the detection of the angle shows
i the O, concentration.

Wery stable, but Vulnerable to mechanical shock

43 BTG EEEIEE
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jf_‘ ) - On-site stack gas measurement —
CA Autormated gas analyzer

Measurement of SO,, NOy
2. Calibration
(1) Zero & Span check by Standard gas

For S0O,, NOy at least once a week
Adjust - zero point

Attention on on-site stack gas

- maximum point with standard gas measurement

(2) Periodical Calibration

For SO,, NOx at least once a year

Adjust - 0, 20%, 40%, 60%, 80%, 100% of whole span

with calibration gas
a4 BTTHEEA. SR * HTTHGEA. EIRERTIEN
=y - On-site stack gas measurement — y . .
jiea/ i jica’ Attention on on-site stack gas measurement
Measurement of SO,, NOy

3. Maintenance
(1) Proper use of supplementary instrument for boiler measurement

I\E’i‘n/ » Warming up >30minutes
Sampling # Zero-Span check
r probe with standard gas
' » When measurement requires
Drain 8 o i Dram longer period
separator == H pot “Use the gas cooler”
Gas cooler # Keep clean every time the
Sdays> period =8hfs measurement finishes
# Check the life of service parts

Automated
gis anal yaer

45 BTTHEEA. SR

- Measurement Point -

Uniform flow allows, if the uniformity is confirmed.

-To decrease the measurement points

-To take a zas and water content sample, and temperature from
any place in the duct

Safety and equipment are very important
- Stairways (caring about aging)

- handrails {caring about aging)
- power supply
-lightning, etc.
@ ETTHEEA, T
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jiea’ Attention on on-site stack gas measurement

- Dust Trial -

No one knows how much dust in the exhaust gas.
-Dust trial is one way to confirm the suction volume.
Suction volume must be determined by the concentration of soot and
dust in the exhaust gas.
Suction volume (m3/min)

= Cross sectional are of the nozzle (m2) x Flow velocity (m/min) x Sampling time
O Large amount of soot and dust: Small suction volume
Small nozzle and short sampling time
O Small amount of soot and dust: Large suction volume
Big nozzle and long sampling time

43 BTTHEE DR

Thank you for your cooperation
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TPP-A No.4 Boiler Report

Sampling Point A-4 outlet-A A-4 outlet-B A-4 outlet-C
Sampling Date 2016/11/4 2016/11/7 -
Atmospheric pressre kPa 96.0 94.6 -
Wet gas Volume Nm?h 535,233 543,877 -
Dry gas Volume Nm3/h 489,823 459,495 -
Velocity m/s 15.7 24.4 -
Temperrature C 184 194 -
Water content % 8.5 155 -
Static pressure kPa -0.6 -0.4 -
CO2(%) 11.6 11.0 -
Composition 02(%) 9.3 9.9 -
N2(%) 79.1 79.1 -
Dust
(Average of 2 & 3 at hole 289 120 -
)
mg/Nm?
Dust (O at 6%)
(Average of 2 & 3 at hole 313 162 -
C
ppm 195 203 -
Nox
mg/m? 401 417 -
ppm 249 278 -
Nox( O2 at 6%)
mg/m?® 511 571 -
m 240 98 -
SO, PP
mg/Nm? 685 281 -
ppm 303 125 -
SO, ( 0O, at 6%)
mg/Nm? 865 357 -
ppm 65 36 -
Cco
mg/Nm? 81 45 -
ppm 83 50 -
CO (02 at 6%)
mg/Nm? 104 62 -
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TPP-A No.3 Boiler Report

Sampling Point A-3 outlet-A A-3 outlet-B A-3 outlet-C
Sampling Date 2016/11/14 2016/11/11 2016/11/10
atmospheric pressre kPa 96.6 95.4 94.9
528,959 466,888 639,705
Wet gas Volume Nm?3h
1,635,551
474,458 403,992 571,423
Dry gas Volume Nm?3/h
1,449,873
Velocity m/s 16.0 22.8 19.7
Temperrature T 200 213 200
Water content % 10.3 135 10.7
Static pressure kPa -0.5 -0.5 -0.5
CO2(%) 11.0 10.4 9.6
Composition 02(%) 9.6 10.6 11.3
N2(%) 79.4 79.0 79.1
Dust
(Average of 2 & 3 at hole 483 184 455
)
mg/Nm?3
Dust (O at 6%)
(Average of 2 & 3 at hole 747 265 598
C
ppm 202 209 167
Nox
mg/m?® 416 430 342
ppm 303 300 293
Nox( O2 at 6%)
mg/m?® 621 615 602
m 60 23 0
SO, PP
mg/m?3 172 65 1
ppm 89 32 0
S0, (O, at 6%)
mg/m?® 254 92 1
ppm 76 30 95
CO
mg/m?® 95 37 117
ppm 114 43 168
CO (02 at 6%)
mg/m?3 142 53 209
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TPP-B No.1 Boiler Report

Sampling Point B-1 outlet-1 B-1 outlet-2
Sampling Date 2016/11/16 2016/11/17
Atmospheric pressre kPa 96.3 96.1
Wet gas Volume Nmé/h 1,285,061 878,176
Dry gas Volume Nm/h 1,146,019 740,119
Velocity m/s 23.8 16.5
Temperrature C 157 162
Water content % 10.8 15.7
Static pressure kPa -0.7 -0.7
CO2(%) 11.1 12.0
Composition 02(%) 9.8 8.8
N2(%) 79.1 79.2
Dust
(Average of 2 & 3 at hole 458 266
C) mg/Nm3
Dust (O at 6%)
613 326
(Average of 2 & 3 at hole C
ppm 279 276
Nox
mg/m?3 572 566
ppm 364 345
Nox( 02 at 6%)
mg/m?3 747 707
ppm 290 292
SO,
mg/m?3 828 833
ppm 378 365
SOz ( Oz at 6%)
mg/m?3 1080 1041
ppm 43 27
CO
mg/m?3 54 33
ppm 56 33
CO (O at 6%)
mg/m?3 70 42
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Boiler Operation Data
Kosovo A
Date A-4 Nov. 4 A-4 Nov. 7 A-3 Nov.9
Item Time
Unit 13:50 14:00 15:30

1 | Power generation MW 145 129 135

2 | Ambient Air Condition (Temp.) € 2.8 35

3 (Humidity) %

4 | Evaporation T/h 530 524 520

5 | Steam Temperature C 520 515 500

6 | Steam Pressure atg. 80 74 80

7 | Feed Water Temperature C 150 158 155

8 | Coal Consumption T/h

9 | Furnace Pressure mmH;0 -3/-4 -3/-5 -1/-3
10 | Economizer Outlet Pressure mmH,0 -225
11 | Precipitator Inlet Pressure mmH,0 -158/-160/-162 | -200/-192/-162
12 | Stack Inlet Pressure mmH,0
13 | Burner Inlet Air Temperature C 240 240 230
14 | Economizer Outlet Gas Temperature C 292 290 285
15 | Precipitator Inlet Gas Temperature C 170/177/177 190/180/170 | 182/185/185
16 | Stack Inlet Gas Temperature C
17 | O, Content at Economizer Outlet % 5.5/5.5/7.5 6.2/6.22/6.5 7.3/7.1/6.9
18 | O, Content at Stack inlet %
19 | Forced Draft Fan Motor Ampere A 43/42/38 44/43/38 35/40/40
20 Damper Opening % 30/30/30 45/20/10 32/ - 136
21 Outlet Draft mmH20 25 40/35/38 43/ - /41
22 | Induced Draft Fan Motor Ampere A 95/94/96 93/90/92 100/95/100
23 Damper Opening % 60/60/60 74/72/65 82/77/80
24 Inlet Draft mmH,0
25 Outlet Draft mmH->0
26 | Dust Content (at Precipitator inlet) mg/Nm® NA NA NA
27 | Dust Content (at Stack inlet) mg/Nm3 NA NA NA
28 | SOX Content (at Stack inlet) ppm NA NA NA
29 | NOX Content (at Stack inlet) ppm NA NA NA
30 | CO Content (at Stack inlet) ppm NA NA NA
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Boiler Operation Data

Kosovo A
Date A-3Nov. 10 | A-3 Nov. 11 A-3 Nov.14
Item Time
Unit 11:30 12:30 11:00
1 | Power generation MW 130 145 152
2 | Ambient Air Condition (Temp.) C
3 (Humidity) %
4 | Evaporation T/h 510 520 538
5 | Steam Temperature C 500 510 510
6 | Steam Pressure atg. 67 68 76
7 | Feed Water Temperature C 141 158 158
8 | Coal Consumption T/h 280(7) 280(7) @)
9 | Furnace Pressure mmH,0 -3 -5/-3 -5/-3
10 | Economizer Outlet Pressure mmH,0 -290
11 | Precipitator Inlet Pressure mmH,0
12 | Stack Inlet Pressure mmH;0
13 | Burner Inlet Air Temperature C 230/250/230 240/250/240
14 | Economizer Outlet Gas Temperature C 300 320/320/320
15 | Precipitator Inlet Gas Temperature C 195/185/195 | 195/195/195 195/187/190
16 | Stack Inlet Gas Temperature T
17 | O, Content at Economizer Outlet % 7.6/7.5/8.2 5.7/5.3/6.0 6.6/6.4/7.1/
18 | O, Content at Stack inlet %
19 | Forced Draft Fan Motor Ampere A 36/38/36 36/ - /36
20 Damper Opening % 19/10/15 30/10/35
21 Outlet Draft mmH,0
22 | Induced Draft Fan Motor Ampere A 120/115/122 96/85/92
23 Damper Opening % 90/85/93 80/85/92
24 Inlet Draft mmH,0
25 Outlet Draft mmH20
26 | Dust Content (at Precipitator inlet) mg/Nm® NA NA NA
27 | Dust Content (at Stack inlet) mg/Nm? NA NA NA
28 | SOX Content (at Stack inlet) ppm NA NA NA
29 | NOX Content (at Stack inlet) ppm NA NA NA
30 | CO Content (at Stack inlet) ppm NA NA NA
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Boiler Operation Data

Kosovo B- 1
—— 11/15 11/16 11/17
Item e T 1430 14:00 13:00
1 | Power generation MW 298 289 285
2 | FDF Inlet Air Temp. C 12.6/14.7 22/20
3 | Main Steam Flow T/h 901 936 914
4 | Sat. Steam Flow T/h 642 681
5 | Spray Water flow T/h 219 75 80
6 | Steam Temperature C 530 526 528
7 | Steam Pressure bar 163 150 149
8 | Feed Water Temperature C 246 180 180
9 | Reheat Steam Temperature C 535 526 521
10 | Reheat Steam Pressure bar 35.1 33.0 33.8
11 | Coal Consumption T/h 380 378 378
12 | Combustion Air Flow Rate kNm3/h 978
13 | Furnace Pressure mmH,0 -6 -4 -7
14 | Economizer Outlet Pressure mmH,0 -112/-106 -8.5
15 | Precipitator Inlet Pressure mmH,0 -225/-223 -212/-211 -220
16 | Stack Inlet Pressure mmH,0 -57/-3 -60/ -
17 | Hot Gas from Furnace C 851/741 817/697 833/774
18 | Hot gas to Mill Temperature C 552
19 | Air Heater outlet Air Temperature C 285/286 286/284 283
20 | Burner Inlet Air Temperature C 186/ - /184/184 180
(Mill outlet Temperature) - /189/185/185
21 | Economizer Outlet Gas Temperature C 306/494 302/ - 303/ -
22 | Precipitator Inlet Gas Temperature C 134/140 140/141 149/138
23 | Precipitator Outlet Gas Temperature C 156/148 156/147
24 | O, Content at Economizer Outlet % 4.5/7.5 3.9/7.0 4.2/7.4
25 | O, Content at Stack inlet % 8.7
26 | Dust Content (at Precipitator inlet) mg/Nm?3 NA NA NA
27 | Dust Content (at Stack inlet) 02=6% mg/Nm® NA NA NA
28 | SO2 Content (at Stack inlet) 02=6% ppm
29 | NOX Content (at Stack inlet) 02=6% ppm
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4 Lignite @7 —% (%)

ﬁlll‘l’l?lﬁ'l f(ﬂfﬂir’ﬂ 4"'3

ARKOE" sk

Departamenti kimi-teknologji
Sektori 2

A
Lignite analysis results from Instituti inkos

Ly

Sample identity 3. TCA -Blloku 3. Furnizues, Date 14/11/2016

Tirme: (14:00)
Analysis Result Units Metod/ref
Sampling DS CEN/TS 15442:2006
Sample preparation DS CEN/TS 15443:2006
Moisture 4556 o D5 CEN/TS 15414:2006
Ash 16.15 Ei] DS CENSTS 15403:2006
Coka 37.66 % calculated
C-fiix 2151 % calculated
Volatile matter 16.78 % DS CEM/TS 15402:2006
Sulphur § {total) {Eschka method) 1.13 % 5K 150 334:2010
sulphur Minorganic) 078 % 150 157: 1978
Sulphur § {organic) 0.35 % calculated
Net Calorific Value {NCV ) 7.627 Mifkg  calculated
Ca0 calciumoxide 38.2 % JUS B. H8 385

Kerdinatore e sektorit 2

SQIWIPLEHMMM
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Departamenti kimi-teknologji
Sektori 2 Y

]

s\

Lignite analysis results from Instituti Inkes

Sample identity’ 2. TCA -Blloku 3. Furnizues, Date 11/11/2016
Time: {14:30)

Analysis Result Units Metod/ref
Sampling DS CEN/TS 154422006
Sample preparation D5 CEN/TS 15443:2006
Moisturs 4813 % DS CEN/TS 15414:2006
Ash 14.10 % DS CEN/TS 15403:2005
Coke 33.29 % calculated

C-fix 19.19 % calculated

Volatile matter 18.58 % DS CEN/TS 15402:2006
Sulphur 5 {gotal) (Eschka method) D.59 % SK IS0 334:2010
Sulphur S {inorganic) 0.72 % 150 157: 1978

Sulphur 5 {organic) 0.27 % calculated

Net Calorific Vatue (NCV ) 7.464 Mifkg  calulated
“c‘an calciumaoxide 41 % JUS B. HB 365
Kordinatore e sektorit 2

Serg Wﬂmuaknuhﬂim

i
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SINEBES ks

Departamenti kiml-teknologji ' KoSovo -3

Sektori 2
(A

C

Lignite analysis results from Instituti Inkes ||

Sample identity 1. TCA -Bligku 3. Furnizues. Date 10/11/2016
Time: (10:45); (11:45); (12:45); (13:45)

Analysis Resylt Units Metodfraf
sampling DS CEN/TS 15442:2006 |
Sample preparation DS CEN/TS 15443:2006
Moisture 48.28 % 05 CEN/TS 15414:2006
Ash 13.07 % D5 CEM/TS 15403:2006
Cake 32.30 % calculated
C-fix 13.23 % calculated
Volatile matter 19.42 % D5 CENJTS 15402:2006
Sulphur $ (total) (Eschka methad) 130 % SK 150 334:2010
Sulphur 5 [inarganic) 0.75 o 150 157: 1978
Sulphur § {organic) 0.55 % caiculated
Net Calarific Value (NCV ) 7739 Mifkg  calculated

caleiumoxide 40.4 % JUS B. HE 365

Kordinatore & sektorlt 2
Selvie Meka?j,lglh.dip!.tetnolugjiﬁ

Udhehegesi riamenti
ez A, moodelolois
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09 11 . Zolg

Data ' 09110944, | T (O3 44| OF M) o944 |as 1.]og. 4 O 41
Kohs 9100 230 10:00 | 10:80 | 1100 | 11:30 ) 1200 | 1280 | 100 | 1330 | 1400 | 1430 | 1500
L |Temperatura ¢ ajrit né mjedis T 25 26 | 2l 26| 2
% |Gjenerim § energjist clekirinn MW Z2s (135 ] { 26 120 ] 120 | 130 145
3 |Rrjedha ¢ avallit primar TTh — Y ] E}%%‘%WW ()Y 530
4 [Redba e uil freskaes | - 15460 | To/4e | Wise | E/eg [0/ [ /el Fet 0
5 |Temperatura ¢ avallic = [=5Te) S | 505 i SaS | 50 S05 | 510 520,
& |Prozioni i avullit B o bar _ 76 |67 |65 | gz | &4 | o7 P
7 |Temparsturs e ujit furnizucs b 158 1158 [6% | 16X [ g2 | 10| 152 1)
B [Konsumi i qymyrit Th _— ! i po
D |Pluhurizuesi nié eperim - ) 1,2.5,4 .2,34 (1,234 R134|%2 3.4 |8 234|204 |®e34] 0,254 L2,34| L2334 1,23,4]1,2,5.4 [L,2x4
5478 | 54708 |54T8| SRS sk a5 58| amrs|sKrn]sK8|saTE 54.7.8) 54,78 )578
10 |Wentilstari FI ni Operim(shtytis! ABC ABC ABC| ARC | AMC | ARC AKC | AEC A,.l‘,'c A¥c| a BC | ABC | A,EC |aABC
11 [Ventilatari 1D i Operimithithes) aBc | aBc |anc|anc|asc|asc|asc|anc|asc akc|asc|asc|abc anc
12 [Presian né Vatar mmHy 0 2|2 |1-3 |-4 =4 |—-3 8 | 2l
mmH,0 o [~ =4 = 9] [4] 5
13 |Presioni sé hyrje 48 filteit (fndérmoesit) mmH0 —_ — - - = = — .158
mmHz20, — = — = _ = o 260
| mmit,0 — = === = - - - 162
14 |Temperatura & ajrit primar né hyrje ti fakadanit T : =
15 [Temporaturs e ajrit sekondar ni hyrje t8 Aakodanit T -gqa 2 22‘5 290 |B2a 1io | 220 243,
¥ 223 | 235 (232 | 932 [ 930 [ 280 | 23f 250
¥ 290 | 228 |28 [ 298 |22\ | 227 [pow 28
156 |Temperatura ¢ Gozit 68 ehte nga Vatra < B S0 EQ‘@ 20 0o '%aid 1320 ESIJ an0
17 [Temperatura ¢ Gazit F nuehts drejt pluburizoesis L - B _ s — H s =0
18 [Temporatura « gack ot daje & ekenomajmorit T 260 |2 240 | 240 | 230 | 26Y] 28O 320
T 750 | 2] 220 | 2o 230 | 85| 280 , i
X 200 |268 | 23 | P ade [ F5¢] o 330
18 |Temperatura ¢ gazit ni hyge th fltrit {fondérroesich T 123 | 4 195 | 135 ’.*-‘ﬁ 137 : X0 —
[T 182 r [130 | 280 | 4€0 | 1§ | 430 1
T (82 js?f ﬂg} 801 4o | gy [ ko =
20 |Pérmbajtja ¢ O2 ng dalje t& elonomajzsrit % 5 ; — 5 I
% 58 5’% $,9 |59 % ?{f a“]:{.’ ) 55
i ©2 61 60 67F g8 [ Cr| Gr 5
21 |Analizuest sutomatik i gzt -
Tubi i matar(Kanaki ABC A B, C ABC | ABC | ABC | ABRC | ABE ABC | ABC| ABC | ABC| ABC | ABC |a
rebaitin & O (w0 hyrje té Oxhakut) [ ' i
b |Pérmbajtin e SOX (no hycje 8 Ochakut) 02=% ppm | . 0
¢ [Parmbajtjs e NOX {nb by té Oxhakut] O2=6% ppm B ==
d [Pérmbaitia & 0O (b hyre 85 Oxhokat) O2=6% ppm A4 - T
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Regjistri i imit té 8 sova A 101 2016
Dt
Koha | 900 w30 | 1000 | w0s0 | 1oo | 1380 | 1200 | 120 | 1300 | 13m0 | 100 | 1430 | 1500 |
1 [Temperatura & ajrit né mjedis T
2 [Gomerimi | cnery s clekirike T BB 35 1930 | 26 1 P T
3 [Rriedna e avallic primar Tih 520| 520] 520 510 | 50| 495 | E20
4 [Rejedha e ulit freckues T 20/er| Bigi] 16 /30| 15/530] fag Y| T/ T
sr,rgmpmtmelnﬂh T 51G 51'3 505 .'.-Tﬂg 505_ EE}S— 510
6 [Presioni i avalli bar Z0 | F0 | 67| 66 |65 |62 [0 |
T I’Tumpmtm o wiit furnizues i) &0 L5H ﬁé(’_’,l 160 '16@ ’F@ fao
] i i gymyrit T¥h
5 [Pluburizeesi ot operim 12,34 | 1,234 | 1,234 X204 | %254 | X254 X2.3.4 | X234 K234 %25.8]| 1,25.,4] .2.5.4] L2354
5,.4,7.8 A4 TF | 54,78 ) 54,7,8 | 5478|5478 54,78 5,478 ST E| 54,78 54,785,478 54,748
mmwﬁrnrﬂwmm ABC ABC | ABC | ABC | ABC | ABC| ABC | anc | ABC| ABC| ARC ABC | ABC
i1 [Ventilatori ID né Operim(thithes) ABC ABC | ABC | ABC | ABC | ABC | ABRC | ABC | ABC| ABC| asc | ABC .H,“B.?
] ui 0 Vabér menHy -2 |-5 |-% [-4 [-§ -2 [-1
rm mak,0 0l-31-31-271-210 [+
12 [Presioni né hyrfe 1 filtrit (fundérmesith mmHO
mmHZ0.
mmi,0 - 7
Tmpemnﬁmpﬁwmwwﬂmm =
15 [Temperatura o ajrit sekondar of hyrje té lakadanit = B 248|217 | 237 [ o3f 235 | B[ |
© - 260|250 | D48 | 250 | 04X [245 | 24C N
T 240)| 240 | 240 | 240 | 240 | 238 | 238
6 | Temperatura ¢ Gazit 1 nxehié nga Vatra T 810 | 95 [F9¢ | 9ar [ 750 | 70 Hoo m
= §00 | 05 | X05™ | (20| &oo [7Fo | 00U ¢
T [Temperatura @ Gamt té nxehts drejt pluborisuesit T
8 [Tomperatura ¢ gasst né daljo t skonemajzerit | © 916 [ 208 [38 [3te [300 |[Zoe [ 297 by
* 515 | 305 |31 [310 [20f [ 390 [ 241 ]
T 3145 | 308 |3 | 3t0 [Fel [ 500 237
o [Temperatura e gazit né hyrje 1 flirit fundérruesis T 195 1195 [192. | 490 [ 486 | AZT | 4T |
. 185 435 [ 4T | 482 | Br| 195 | 9de
i ;a%: ;% 90| ©0 | 3135 180
0 |Pérmbagta o 02 né dalje ti ekonomajzerit [} z L = 75 Fb Jo ,-_?'[’
od 68 |72 ?r?’ gy | a4 (27 .
b 75 130 |£2 (29 de|lPX [>9
1 |Analimaesi automatik i gazit ) : o ]
Tubi | matur(fanald ABE | ABC | ABC | ABC | ABC| ABRC | ABC | ABC | ABC ABC| ABC| ABRC| ABC
+ |[Permbaitia e OF (ot hyrje t Oxhaluth EY - - _: ] - T
i |Péarmbajtjn ¢ SOX (nit hyrje ti Oxhaloot) OZ=6% ppm
: |Parmbajtjn ¢ NOX iné hyrie t& Cxhakut) O2=% PP __
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WA 2016

Data
_l_ Hala SO0 8:30 10600 | 1630 | 1100 1190 | 1200 | 1¥30 | 1zoo | 1z | reoo | 1em0 | 1500
1 [Temperatura & ajrit 08 mpedis T .
) i B | Tho | ik [ [ B A B —
i SR S0 51U | 520 520 A8 | GOS|
4 [Reiedhi e wit freshoucs T 3Vaod 28| 26/9)] 26 sal[22 Jed 23 A1) 23780
5 |Temperatura e avallit _1: 5"}0 ¢ip | Ul 5'10 ‘SJ‘ID 5‘30 570
& |Pressoni i avuliic - bar 68 | ¥ | ¢F | 6% | 6K |68 | &%
7 [Tomparatura e ujit furnizuos T 198 | V] ¥ | IS 75K | 188 [ 1K
& |Homsuma i qyomyrit Tk ] i -
& [Pluhurizuesi o operim B Lz3d | 1234 [Lzie|xeie|xese|K2sa| e X #234 [ %2,354 ] 1,2,3,0 | 1234 1,234
54,78 | 5.4.7.8 | 5,478 5.4,7.8 | 5,478 | 54.7.8] 5,4.7.8 S48 | SRS 54085078 540054738
10 [Ventilatori FID ne Operimishtytes) ABC | ABC | ABC | AXcC [ ARC | ARC| ABC | ABc [ ac|a)e| anc]anc| anc
11 |Ventilatari ID s Operimithithés) ] ABC | ABC | ABC|ABC]|ABC|ABC|ABC|ABC|aBC|ABC| ABC|ABC]| ABC
12 |Presioni nE Vazér mmH,0 —(a =0 | =& -5 .-4 ik iy __é_
mmH,0 -4 | -4 | -2 [=-3[-1 -3 |~&
18 [Presioni nb hyrie 1 filtot (handirrussit) mmH,0
mmEI0,
PR
14 [Temperatura e ajrit primar né& hyrje té dakadanit <
16 [Tempemtara ¢ ajrit sekondar né byrje & flakndunit T 23z | kaf | Do [23Y [ | 232 [ 230
T 248 | 249 | 200|230 (248 | 29Y | 24K
T 240 | 240 | Da0| 240 (240 | Dby | 235
16 [Temperatura = Casit & axehis nga Vaem T 840 | 340 | ¥Yo | ¥io %Q FAEEES :
e 30 | Fho| X50] Xbo o | 810 | §&0
17 |Temperatura ¢ Gazit t nxehit drejt pluburizwesic T
18 (Temperatura e gazit o dalie b ehonomajzerit T 300 | 3e0 | 200|302 | 200 29y | ﬁ
T 300 | 3eo | 300 | 307 | 300 [ 247 [ 24T
=z S00 | Bep | Boa | S| 2c0 | 280 | T T
18 [Temperatura e gazit ni hyrje té filirit (fandérruesit) c 195 | 197 | R j' 200 | 1oy q0
s BsI M| g 1Mar | Ao |0 | 178
T G’!ES 197 4‘;& g -E‘Ef 'HE 490
20 |Pérmbajtja & O2 né dalje t& ekenomajzerit % { : o5 .!- 3 I -i EE
» 69 | T e ¥y | Gyl | 15
. H &7 G."? CllEo| Sb6lor B2
21 [Analizuesi automatik i gazit
~|rubi s mmtor ) i ABC | aBc |aBc|anc|anc|ABc| aBc | aBC|aBC|ABC]|ABC|ABC [ ABC]|
"o [Pérmbajtjn 0 O2 (nd hyse té Oxhakut) %
b [Pérmbajtjn e SOX (nt hyrje ti Oxhaloat) 02=6% ppm __" ]
¢ [Parmbajtia o NOX fnd hyrie t& Oxhakut) Oi=i% ppm 1 o o
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4.1 20

Diata
Eaoha B0 530 10:00 | 10030 11:00 11;341 1200 1280 | 1500 1330 14:00 14:30 157000
T [Temperatura & airit né mjedis T
% |Gienerimi i energiist elektrike MW 1521 155 158 | &0 [ ARG | 180 | 150
?m—_ TR T35 | o0 | o40] G40] &P 525 528
+ [etn o ik rvekums 2 2%Jloo| 27)90| 26/ §5] 23/ 87| 29/3 5] 30| "7/ 80 |
B [Temperatura o avullit - T 510 | 510 | 590 | 510 | 510 510/ G610
6 |Fresioni i avullit bar 75 |46 |36 | B0 | FG | F& | F7
7 [Tomperatur »ust farsims © 158 | 168 | SB[ 1S8 [ 158|458 | 158
8 [Konsumi i qrmyrit Th | . !
B |Plahurizaes ok operim T P rasa ] 2 nasanaXe ] nake]naga]| Lage | 2 we ] 2% L2ge | L2safn2se] 124
5478 | 54,78 |s4.7.8]s54.78| 5408|5408 sane|sverne|sne|sna]sane|sare]|sers
10 | Ventdatori FI! nf Operimluhiytis) aBc | aBc |aBc|aBc|aBc|asc|aBc|ask| AR asc|absc|asc|asc
11 |Ventilateri ID ne Operimithithis) M BC ABC | ABC | ABC | ABC | ABC | ABC | ABC| ABC| ABRC| ABC| ABC | AEC
1% | Presioni nt Vater mmH,0 =5 |-5 [-4 | =4 [-Z |-3 |-2
mmi 0 4 |-3 -2 |2 |-21-2 | ©
13 |Presioni ni kyrje t& filrit (fundrmaesit) mmH,0
mHz0,
mmH,0
14 |Temperatura o ajrit primar né hyrje 6 flakadanit T
5 [Temperatara » ajrit sokondar ab hyeje tf Aakadanit T 240 | 240 | 240 | 240 | 232 ] 230 | 230
- 950 | 250 | 250 | 230 24%| 242 (245
T 240 | 24o | 938 | 236 | 235 | 23S ’z%
16 |Temperaturn e Gazit 48 nxehtd nga Vatea T Bchf 26{} ﬁ _KED EEO s m
T 800 | Boo| X10 820 | 20| §20| Z2o d
17 |Temperatura & Gazit t3 nxehts drejt plahorizuesit T .
18 | Temperatura o gasit s dalie té ekonomjzerit < 35 1320 31C [320 | 300[ 235 [ 340
i 38 [ 320 | 3C | 320 | 300 | 250 | 240
° S [328 | 3320 | 300 | PIS| 3ne
16 |Temperaturs @ gasit né hysje t& Blirit (Punderraesit) T 19 PS5 [ 190 | 15 | ART [4&5 [ A2
= . 187 44y | 190 | 18y [4d0 | 180
h 190 | 190| R+ 190 | 895 [195] 190
20 | Permbmjtje ¢ OZ af dalje & shonomajooet !i (3] b6 | BS |68 |57 |89 S
" 65 |64 |62 |61 |C2 |53 |9
% A 174 [FA[F9 |50 |09 |74
21 |Analizsesi sutcmatik i gazit
Tubi | materKanal) ) aBcC | aBc |aBc|AaBc|aBe|aBc| aBc|aBc|aBc|ABc|ABC|ABc|ABC
a |Permbajtin @ OZ [t bysje t& Oxhakut) w | - B ) o
b |Peembajtia @ SOX (ne hyrie té Oxhakut) Dz=5% ppm S
¢ [Pérmbajtja ¢« NOX (né hyrje té Oxhakut) 02=6% ] ]
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Measurement Procedure of SO2 Behavior
2016/11/23

1. Purpose and Background

In " Republic of Kosovo Expert for Air Pollution Control” that was carried out earlier, a phenomenon was
observed that SO, concentration greatly fluctuated with Omg/Nm3 - 1000 mg/Nm3.

SO- content of Omg/Nma3 is appeared even though the Combustible-S is contained in Lignite. This means
that the in—furnace desulfurization reaction actually occurs.

So it is necessary to make a diagnosis on the mechanism of this phenomenon and find out whether the
boiler can operate with a low SO, emission or not. This task will include in the project from next year.

The desulfurization in the furnace is affected by the combustion process (O2 content), the temperature in
the furnace, the molar ratio of Ca/S contained in the lignite, etc. It is necessary to make it clear which
factor influences on in-furnace desulfurization.

Prior to the detailed study in the next project, it is important to collect the data in order to analyze
whether such a phenomenon occurs in the usual operating condition of the boiler.

After this visit of JICA mission, it is requested to collect the data about the behavior of the SO, and
arranges them for each Kosovo A and B boiler for at least one month by the Kosovo side.

2. Boiler and Location of Measurement and the duration of data collection; from 9 to 15 ‘clock
Kosovo A3 or 4 Boiler at the representative sampling Point of level 3 at B hole of B duct
KosovoB1 Boiler at the representative sampling Point of level 3 at hole B of B duct
(ref. to attached drawing 1)

3. Operating Condition of Boiler
As usual (there is no limitation, but big Load change should be avoided during the measurement)

4. Measuring ltem
- Emission measurement by Automated Gas Analyzer; Oz, SOz, NOx and CO content in flue gas.

(continuously measured during the measurement)
Note; surrounding air temperature around the Automated Gas Analyzer shall be higher than 5 degree C
for proper operation.

- Record of the boiler operating data; Fill the data in Excel format (ref to attached table 1, 2) (data
collection is every half an hour)

- Sampling of Lignite and Fly Ash (sampling is every half an hour)
Note; Lignite is sampled at the coal feeder of the mills (at least 3 mills and mixed) and Fly Ash is sampled
at ESP hopper. (ref. to attached drawing 2)

- Analysis of sampled Lignite and Ash; Proximate analysis and Ultimate analysis
Note; Analysis are made only the samples which are sampled at the time of Maximum SO and
Minimum SO. measured. (ref. to attached drawing 3)
If rapid SO, change observed after the time of Maximum SO, and Minimum SO, measured, the
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sample of half an hour later also analyzed.

5. Treatment of collected Data

The data collected by the Automated Gas Analyzer shall be visualized in the graph easy to recognize.

(ref. to attached drawing 5)

Attached Table 1 (for Kosovo A)

Regjistri i Operimit t& Kaldajés A 3 Kosova A

(ref. to attached drawing 4)
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Data 5 dhjetof05 dhjetojO5 dhjetof05 dhjeto05 dhjetoO5 dhjetorfO5 dhjetoy05 dhjetoO5 dhjetof05 dhjetonO5 dhjetof05 dhjetoyO5 dhjeto:
Koha 9:00 9:30 10:00 10:30 11:00 11:30 12:00 12:30 13:00 13:30 14:00 14:30 15:00
1 |Temperatura e ajrit né mjedis C 2.0 2.0 2.0 3.0 4.0 4.0 4.0 3.0 3.0 3.0 2.0 2.0 2.0
2 |Gjenerimi i energjisé elektrike MW 145 144 146 145 144 146 145 144 146 145 144 146 156
3 |Rrjedha e avullit primar T/h 530 531 530 532 530 531 530 532 530 531 530 532 530
4 |Rrjedha e ujit freskues T/h 30 32 31 30 32 31 30 32 31 30 32 31 30
5 |Temperatura e avullit C 520 521 520 522 521 520 521 520 522 521 520 522 521
6 |Presioni i avullit bar 80 80 80 80 80 80 80 80 80 80 80 80 80
7 |Temperatura e ujit furnizues C 180 181 180 180 181 180 180 181 180 180 181 180 180
8 |Konsumi i qymyrit T/h 210 211 205 208 210 211 205 208 210 211 205 208 210
9 |Pluhurizuesi né operim 1,2x4 | 1,2x4 ]| 1,2x4 | 1,2x4 | 1,2x4 | 1,2x4 | 1,2x4 ] 1,2x4] 1,2x4]| 1,2x4] 1,2x4]1,2x4]| 1,2x4
5x78] 5x78 ]| 5x78]| 5x78] 5x78] 5x78]| 5x78] 5x78]( 5x78]| 5x78] 5x78] 5x78]| 5x%78
10 | Ventilatori FD né Operim ABC AB,C ABC A/B,C A,B,C ABC ABC A/B,C AB,C ABC A B,C ABC A/B,C
11 |Ventilatori ID né Operim ABC | ABC| ABC | ABC| ABC| ABC | ABC | ABC]| ABC]| ABC| ABC ]| ABC | ABC
12 |Presioni né Vatér mmH:20 -3 -4 -3 -5 -3 -4 -3 -5 -3 -4 -3 -5 -4
mmH-0 -5 4 -5 -4 -5 4 -5 -4 -5 -4 -5 -4 -3
13 [Presioni né hyrje té filtrit (fundérruesit) mmH20 -158 -160 -158 -160 -158 -160 -158 -160 -158 -160 -158 -160 -161
mmH20. -160 -161 -160 -161 -160 -161 -160 -161 -160 -161 -160 -161 -160
mmH:0 -162 -163 -162 -163 -162 -163 -162 -163 162 -163 -162 163 -165
14 [Temperatura e ajrit primar né hyrje té flakadanit C 180 180 180 180 180 180 180 180 180 180 180 180 180
15 |Temperatura e ajrit sekondar né hyrje té flakadanit C 243 244 243 244 243 244 243 244 243 244 243 244 243
C 250 251 250 251 250 251 250 251 250 251 250 251 250
C 238 240 238 240 238 240 238 240 238 240 238 240 241
16 | Temperatura e Gazit t&é nxehté nga Vatra c 900 900 900 900 900 900 900 900 900 900 900 900 900
17 | Temperatura e Gazit té nxehté drejt pluhurizuesit C 450 450 450 450 450 450 450 450 450 450 450 450 450
18 | Temperatura e gazit né dalje té ekonomajzerit C 320 320 320 320 320 320 320 320 320 320 320 320 320
c 318 318 318 318 318 318 318 318 318 318 318 318 318
c 330 330 330 330 330 330 330 330 330 330 330 330 330
19 [Temperatura e gazit né hyrje té filtrit (fundérruesit) c 170 170 170 170 170 170 170 170 170 170 170 170 170
c 172 172 172 172 172 172 172 172 172 172 172 172 172
C 172 172 172 172 172 172 172 172 172 172 172 172 172
20 |Pérmbajtja e O2 né dalje té ekonomajzerit % 5.5 6.0 5.8 5.5 6.0 5.8 5.5 6.0 5.8 5.5 6.0 5.8 5.9
% 5.5 5.7 5.6 55 5.7 5.6 5.5 5.7 5.6 5.5 5.7 5.6 5.7
% 7.5 7.0 6.9 7.5 7.0 6.9 7.5 7.0 6.9 7.5 7.0 6.9 7.0
21 |Analizuesi automatik i gazit
Tubi i matur A A A A A A A A A A A A A
a |Pérmbajtja e O2 (né hyrje té Oxhakut) % 9.1 9.1 9.0 9.0 9.0 9.0 9.0 9.0 9.0 9.0 9.0 9.0 9.0
b |Pérmbajtja e SOX (né hyrje té Oxhakut) 02=6% ppm 350 400 450 470 450 350 350 300 350 350 350 400 400
¢ [Pérmbajtja e NOX (né hyrje té Oxhakut) 02=6% ppm 300 310 305 310 305 300 300 310 300 300 300 310 320
d |Pérmbajtja e CO (né hyrje té Oxhakut) 02=6% ppm 150 140 130 140 130 150 150 140 150 150 150 140 150
Max.502. Min.S02.
Analiza e Qymyrit | | |
Analiza e Pérafért | | |
Vleré mé e Larté e Nxehjes KJ/kg 7810
Lagéshtia 1 lagur wt% 45.7
Hiri Iéurwt% Salllple 15.1
Materia e
Pagéndrueshme (Koksi) | lagur with 27
Karboni i fiksuar 1 lagur wt% 13.8 14.4
Analizat Pérfundimtare
Karboni (C) | tharé wt% 45.3 45.8
Hidrogjeni (H) | tharé wt% 3.9 3.9
Sulfuri total (S) 1 tharé wt% 1.44 1.54
Sulfuri i djegshém (S) | tharé wt% 0.28 0.33
Kalciumi | tharé wt% 7.6 7.5
Analiza e hirit fluturues
Sulfuri | tharé wt% 4.7 4.8
Kalciumi (si CaO) | tharé wt% 39.4 38.3
7 6 Regjistroni Kohén e fillimit t& sekuencés sé Fyerjes sé Blozés
10.0ré 10 mi
8 5
1 4
2 3




Attached Table 2 (for Kosovo B)

Regjistri i Operimit té Kaldajés B 1 Kosova B

Data 09 janar | 09 janar | 09 janar | 09 janar | 09 janar | 09 janar | 09 janar | 09 janar | 09 janar | 09 janar | 09 janar | 09 janar | 09 janar.
Koha 9:00 9:30 10:00 10:30 11:00 11:30 12:00 12:30 13:00 13:30 14:00 14:30 15:00
1 |Temperatura e ajrit né hyrje té ventilatorit FD C 19.1 19.2 19.2 19.1 19.2 19.2 19.1 19.2 19.2 19.1 19.2 19.2 19.0
C 16.8 17.0 18.1 16.8 17.0 18.1 16.8 17.0 18.1 16.8 17.0 18.1 17.9
2 |Gjenerimi i energjisé elektrike MW 298 298 298 298 298 298 298 298 298 298 298 298 298
3 |Rrjedha e avullit primar T/h 912 912 912 912 912 912 912 912 912 912 912 912 912
4 |Rrjedha e avullit t& ngopur T/h 674 674 674 674 674 674 674 674 674 674 674 674 674
5 |Rrjedha e ujit freskues T/h 152 152 152 152 152 152 152 152 152 152 152 152 152
6 |Temperatura e avullit primar c 542 542 542 542 542 542 542 542 542 542 542 542 542
7 |Shtypja e avullit primar bar 156 156 156 156 156 156 156 156 156 156 156 156 156
8 |Temperatura e ujit furnizues C 250 250 250 250 250 250 250 250 250 250 250 250 250
9 |Temperatura e avullit té ri-nxehjes C 538 538 538 538 538 538 538 538 538 538 538 538 538
10 |Shtypja e avullit t& ri-nxehjes bar 35.7 35.7 35.7 35.7 35.7 35.7 35.7 35.7 35.7 35.7 35.7 35.7 35.7
11 |Konsumi i qymyrit T/h 336 337 335 336 337 335 336 337 335 336 337 335 336
12 |Pluhurizuesi né operim 1,2,x411,2x4)12x4|1,2x4|12x4)|1,2x4]12x4]12x4]|12x4|12x4]|12x4]12x4]12x4
5x78)5x78]5x78]|5x78]|5x78|5x78]|5x78)|5x78)|5x78]|5x78[5x78]|5x78]|5x78
13 |Ventilatori FD né Operim A B A B A B A B A B A B A B A B AB AB AB AB AB
14 | Ventilatori ID né Operim AB AB AB AB AB AB AB AB AB AB AB AB AB
15 [Presioni né Vatér mmH20 -10 9 9 -10 9 9 -10 9 -9 -10 -9 -9 -10
16 [Presioni né dalje t& ekonomajzerit mmH:0 -114 -113 -110 -114 -113 -110 114 -113 -110 -114 -113 -110 -113
mmH:20 -90 -95 -96 -90 -95 -96 -90 -95 -96 -90 -95 -96 -95
17 [Presioni né hyrje t filtrit (fundérruesit) mmH:0 -311 -310 -312 -311 -310 -312 -311 -310 -312 -311 -310 -312 -310
mmH:20 -308 -309 -310 -308 -309 -310 -308 -309 -310 -308 -309 -310 -309
18 | Presioni né hyrje t& oxhakut mmH20 -55 -55 -55 -55 -55 -55 -55 -55 -55 -55 -55 -55 -55
mmH20 0 0 0 0 0 0 0 0 0 0 0 0 0
19 |Temperatura né dalje té mullirit (Mesatarja) C 180 180 180 180 180 180 180 180 180 180 180 180 180
20 |Temperatura e ajrit né dalje té Nxehésit té ajrit C 280 281 280 281 280 281 280 281 280 281 280 281 280
C 279 278 279 278 279 278 279 278 279 278 279 278 279
21 |Temperatura e Gazit té nxehté nga Vatra C 638 638 638 638 638 638 688 688 688 688
C 708 708 708 S 1 708 708 708 708 708 708 708
22 |Temperatura e Gazit té nxehté drejt pluhurizuesit C 460 460 460 a l l l p e 460 460 460 460 460 460 460
23 |Temperatura e gazit né dalje té ekonomajzerit C 318 318 318 318 318 318 318 318 318 318
c 319 319 319 319 319 319 319 319 319 319 319 319 319
24 |Temperatura e gazit né hyrje té filtrit (fundérruesit) C 151 151 151 151 151 151 151 151 151 151 151 151 151
C 150 150 150 150 150 150 150 150 150 150 150 150 150
25 |Temperatura e gazit né dalje té filtrit C 173 173 173 173 173 173 173 173 173 173 173 173 173
C 148 148 148 148 148 148 148 148 148 148 148 148 148
26|02 Pérmbajtja né dalje té ekonomajzerit % 6.0 6.0 6.0 6.0 6.0 6.0 6.0 6.0 6.0 6.0 6.0 6.0 6.0
% 5.8 5.8 5.8 5.8 5.8 5.8 5.8 5.8 5.8 5.8 5.8 5.8 5.8
27 |Analizuesi automatik i gazit
Tubi i matur A A A A A A A A A A A A A
a_|Pérmbajtja e 02 (né hyrje té Oxhakut) % 9.1 9.1 9.0 9.0 9.0 9.0 9.0 9.0 9.0 9.0 9.0 9.0 9.0
b |Pérmbajtja e SOX (né hyrje t& Oxhakut) 02=6% ppm 350 400 450 470 450 350 350 300 350 350 350 400 400
¢ |Pérmbajtja e NOX (né hyrje t& Oxhakut) 02=6% ppm 300 310 305 310 305 300 300 310 300 300 300 310 320
d_|Pérmbajtja e CO (né hyrje té Oxhakut) 02=6% ppm 150 140 130 140 130 150 150 140 150 150 150 140 150
Max.502 Min.S02
Analiza e Qymyrit
Analiza e Pérafért
Vleré mé e Larté e Nxehjes KJ/kg 8000 7810
Lagéshtia | lagur wt% 45.6 45.7
Hiri | lagur wt% 15.2 15.1
Materia e
Pagéndrueshme (Koksi) ! lagur wi%% %4 7
Karboni i fiksuar | lagur wt% 13.8 14.4
Analizat Pérfundimtare
Karboni (C) | tharé wt% 45.3 45.8
Hidrogjeni (H) 1 tharé wi% 3.9 3.9
Sulfuri total (S) | tharé wt% 1.44 1.54
Sulfuri i djegshém (S) | tharé wt% 0.28 0.33
Kalciumi | tharé wt% 7.6 7.5
Analiza e hirit fluturues
Sulfuri 1 tharé wt% 4.7 4.8
Kalciumi (si CaO) 1 tharé wt% 39.4 38.3
7 6 Regjistroni Kohén e fillimit t& sekuencés sé Fyerjes s& Blozés
10 oré 10 min
drejt Oxhakut€————— 8 5
drejt Oxhakut
1 4
2 3
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Attached Drawing 1
Location of Gas Measurement (Representative Point of Gas Measurement)

Kosovo A TPP Measurement point
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Attached Drawing 2
Lignite and Fly Ash Sampling Point

Kosovo A-3. 4

Lignite Sampling Fly Ash Sampling
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Attached Drawing 3
Sampling and Analysis of Lignite and Fly Ash

SO2 .
mg/m3N / \\
J/
~L \\
N LT
9 10 11 1 13 14 15 hr

Max. SO2 Min. SO2

Sampling of Gas Continuos
Sampling of Lignite and Fly Ash |every Half an Hour
Analysis of Lignite and Fly Ash  |Max. Min. of SO2

Attached Drawing 4
Additional Analysis of Lignite and Fly Ash

SO2 NN
mg/m3N /1 AN N e
Additional k/ \ N |
Apalysis |_~T| N A
NN |/ - N INo. need of
Y/ S/ - Additional Analysis
N / ////

~{ (z'
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Min. SO2 Max. SO2

Additional Analysis is made when Rapid Change Observed
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Attached Drawing 5

Visualize SO2, NOx, O2 trend

: Duct B: 3/9/2016

Kosovo A-4
===-NOX ===S02 at02

02

=6%

===NOX at 02

=6%

----502

4.0

T e e

Fo2%=-

\

N/

/

v\

AL
.y

y,

L LT L LLY

ey

1600.0

—339—



6

o R b

List of Equipment used for the Study

No. |Item Unit
1 Pitot tube 1
2 Pitot tube band 10
3 Stainless steel pipelm 20
4 Dust sampling Unit 1
5 Nozzle for Dust sampling (6 ¢) 2
6 Nozzle for Dust sampling (8 ¢) 2
7 Drain pot 1
8 | Thimble(Glass fiber) 2
9 | Thimble(Glass fiber) 10
10 | Jacket 4
11 | Fall Arresting Device/System 3
12 | Weighing bottle case 2
13 | Weighing bottle 20
14 | Annealed wire 1
15 | Annealed wire cutter 1
16 | Podging Wrench 1
17 | Aluminum suitcase 2
18 | PC 1
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