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2 DO LR ZNA T+ TOEFR E L TEIRT 5, b 3 2OH A ML, kD

i c#®IIn,

) AWIZETA STV,

i)y Z O TIIRKOESHMMETH D,

i) BHEERy FV—27 ORHIFIZE S Tho L bEEEOHVAE L—TTHDH | NA 2
A ER X =R T 0 7T A THH AR > TN D,

v) ZNHDHA R BL7 4=V T 4« AZT 0 OFERIE, BT & R D T- 0 D
7 — 2 2 RH4 52 LTk b,

32 Fuvas hO7Fu—F

I BE 2 o L T PTORMIL, W57
(Light Heating Oil, LHO) #%& OfHBIR A 7 —
TIERE L TN D, AA 7 —IXZEI 1961 4,
1978 4=, 1995 4, 1970 fEIC@RBE SN LDT
HD, FLWKRA T =2 N B RBEICHERF
S, ZOMIZRHRERTIHEDETH D,

o7 m Y=V hTIE. Vassil Levski &
Kiril-i-Methodiy D [#i#% &/~ A2 27 + i [T T,
BEFORA 7 — &R A BRI EE > X 0
R 72 Em RN A~ ZRBR A T —THEE
Bz | BREHEZEZE - AERIH LHO 722531 A
VACERAT A Z LA TEL TS, LEM -
PE¥EH O LHO 1%, 180°C~380°C TH&H L T
HHEMAR—RMTH D, TOPMERIL, AHD
v Nb7o b g kiR 268.2kg FHY TH 5,

MBI T AT, 2D 3 D TOEY A = %L
F—2Wr LI RIRE Lz, 07012, &
DBAEDHERRIRDL, BN AT L =F/LF
—HBEESREZFELSRE LIRS LT, 7289
Tiparta—F—{bETLEREL, =X
NF =N ZARR, LT, ENENOREY D EEL
ATV a— Il Lo T, BEY—XIZBITH : , <
FENREOEEFICE D 2@ OEMEEHERT 2 2 &2, YIS LTERETROEh D 2
Va—X—{LETNVTHEZI LN, TRV —BWE L LT, KA T —%& /1 F~ R
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Y B 2 5 ATREtE ORI 21T - 72,

33 NRaTgFiCRBIARTIRY 2l POR—RF L F U A

BIRTHN—2T A T VA FT vy NEFOLDOTHY, U&7y =7 haE L7
WE LGB RET 23T ORRZREEZ S 22— 5, XR=2AF A 27 U A TOHHE
X, TAHY T OMOBTICE T LR 7T ey =27 B TORBRIZESWTWS, ZRHIETV AT
LEHERE S E D72 ORI T 2R . ZEHIL LTEETE S,

R=2AF A F IV AHE, KROE I RN OOFRNC S 24 2B E AL D,

) BHE/NAT T a OB R 2k, AEOKR TR L OREDHKRIZE DAL O,
WETFOEES & MBI E L o722 &b, YETIEHORE  ud = b
b oA INLFAITH S,

i)y EHOBEE FOPEEEEE AT 2 0 AMNICERE o RErE 2R 5 701
T OHY IR E T D MHANEMFTH 5, BURTIE, EEE L0 LMD IR 2 HEFr
THZELILEY, ZR VX —HBICETORIRZE L TND, L LR S, 2613w -
DIV AT FRICB T HFE 70t AOFIRT, BYNEFEFHEOWEERTOZOIC, %
FANLD Z EiETE RN,

i) YEICBNTHROEL LI ZEHTs 2 &

BHHIZE I L R—2F A4 3T U FT. ZOFEOBERRIZ L 5> TIT Y » & bR E T 5 LHO
ORI, BEFERA 77— E 2 I 2155 2 HiEen & OEHHER, MEL LR, 7
— D LWEIFEDRA T — & DA E SHEICB VT W5,

Zos ny b uYas hOYA b3 EFOS—RTA T F YA, FA P THo R
FBWE LML LT L, ThERDT (—VEY T 4 « ST 4 OFRE LT, £94
kD LHO OB & NTHERR O S Ee | E1EH B L O DR R % =T,

ECNTCHDLEEL TSR DE L I EZ)RY LA

A Ea2—Z—(LETNAVOFELZIGH LT, BN EREGEREZ R LT, UL 705 2
DFERLD T OIERICLE R B ZED D, GBI, FEY O EZEROBEL ALY A 7 /WTHE,
BE B) 72, BEHEX 20t A4 FOZ R L= TANEE LTRAT S, K
A7 —FEAOTOMEEZRVF —HEGDToOIC, FEREFO = RV X —iE )= & K@ Ok
ZEREIZAND,

3 DO A MZOWTORERIL, BYORFEICHE /LT R X —DOHIEIEE R, 7 —FEADTOD
VEIXNVFX—ZEHD, ROLBY THD,
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Vassil Leviski 1% 516.3MWh, 4, 3725 LHO44.7 F > (45486 L 7)
T 392.7MWh,/ 4, 4725 LHO 34 Fyv (34,597 L 7)
Kiril-i-Methodiy % 157.3MWh,/4F, 37245 LHO 13.62 > (13,858 L 7)

ZONR—=Z2F 4 NE LHO BT NVT Y T ORA—F—, 7/ A (Burgas) Pt LUKOIL Bulgaria
L2 —FICHETH 2 E2AHEE LTS, ZOBEHE, AT ANBARa T+ £ TERE 22
SEHA—=RMVDE T HD T T 4 — BNV Ty 7 TEWRT D, VA b TERE A R EE
L IREE DS OB OHEH DML, R A T — EIRFE Y AT AOERIZNE RN —F— R
77 v OEINHERZEEICANL S TUERB R,

R—=25 4 2 F U FTOHEHDIT, BREETF ¥ o "—TCORBHNEE ., BHEE, ~"Z2a v+ T
DOEREFOTE IRER L I B D REHINE ©, 2T B LIREBHIA 4,563.7 o L D,

RO, EHE, HEFRFICLELRT

P A FOZFRNVF =ML D & Vassil Leviski 8 & TTE O ORSHRIEITES . 21 b
ITFEELEZNS OHNERZEE LR LTNT, Bl Bl EZRERICITE A SR B
V, BEFOBSRZ 2D 15 RO 0 #EFr, B3, BAET L2700 E, X—A T4 ¥
FTUATEER L, ISEMICET D ZNO0HMIE, 104290 L 712725,

34 7ulxl FOER

TRNF—BHRB L OREZRT X BB 555K

[7nHY 7 CEMOEFERCFEMZFHT 5702 M O BIZHEN, Zhd 3 20T

DEYTONRf vy hFrY =7 FTE, F—KBFE L LT, LHO TEIEL TWDBEFDORA

7 —ZITRTEEERDO AL A~ AR A 7 —ICRMT 5 2 L2 RETT 5, ZOTHEOHW

I, BRI Y B 2T K VIR T A OBHE MK A = L, LHO ® 2 2 MU E T

ZOBEMFIHBWC L > THRAMT 2= bF—a 2 N &2 KIBICEET 2 Z & icdh b, EBRITIT

LHO /P BB /3 A F~ ZA~DOIREHI 0 B 213 BRI OBRBEIZFE D IR R AT A DY 2451k 2
b7 %,

Vassil Leviski 1%

oY= ME ﬁfﬂ%bf“é%ﬂ(u@)%*ﬁﬂ4ﬁvz(Vﬁ F o7 HIVIE,
AMF v 758 UV EZDLZ L2 TET D, 2O, BEFDO LHO &R A 7 —I1%, A 4
~ ABREL R T D/ OIRAKRARA 72 & (ﬁ%tﬂjﬁ 700kW. 2x350kW. HEREHEALLE S
X)) ICEHTALERD D, RBNOERY AT AE KGR DRARICYET AN ELH D, =
DY A MiE, JFEIOBR Y FNERITFERR T T v 87 4 — 5 EIREHHZ IC LB 2 A — 2 piE
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STWD, BREFIFIHRA T— T AL CTEERTE D, RERERT AL A~ ZAOFEMIEE &
X, K146 hTH D,

STy

Zo7uves ME, BEMHALTWLERE (LHO) 2AM 7Y 7y MUV EZ D Z L2 TE
TH, TOLWDIT, BEFO LHO R ERA T 1%, A A~ 2B 2 A4 2/ MLOIRAKR A 7
—ATMOS DC 100 B (ZE#&H 71 99kW, ERATO R—/LF 4 > 7 JSC ™A 2 7 4 H) 2 BIZHH
HWEND D, A 7 —I3PDRAGOFHECHEE L, o222 EE R L CERBEIER (K
5 89%) HFEBLT D, BAKIAMEE AT ANLIRKRER VAT AhET H4ELHDH, A
=% 4+ @ ERATO &<+ (Erato Resource Company) 2MEZRT 5 /34 4~ ADEIETHI T AT A
IOV A NTHWD, ITEOFEEEOAM TV 7y NOFMEEREIT, 63 N Thob,

Kiril-i-Metodiy F1%

Zo7ayez MI,BUERMHLTWS LHO ZAM 7 U 7y MBIV EZ L2 L2 TiET H, Z
DF=DIZ BEFD LHO B8 & R A 7 —1F, A A~ 2B 25 2 /N OiRKA AR A 7 —ATMOS
DC 100 B! (E#&H 71 99kW, ERATO 7R—/LT 4 > 7 JSC ™A a7 4 H) 3 BIZAHT MR H
Do BAT—IIBSHAREOFHTHI L, Yot 22 2HEEH L THEREDR (KE 89%)
RIS D, OV A MIUTREHEE O L RGN 2, ZIRAA A~ ARETR T AT L
AT LHATH D, EOTEELIEOIAMT Y 7y hOFEMEERIL, K929 b TH 2D,

7ﬁ9i7ﬁ&§@

K3IZ VA P ZEIT vy =7 MEBOEMZRT, Bk E M & #ar# L g AT B I 5%
DYEZ AL TV D,

ERATO AR —/LF 4 7 JSC AT+ N RIES o T it Z W TERE LT 6R R0 2 X 2 L
LT, Yuv=y FOEMIZET HEERAIT 272,300 L7 EIRE LT,

&3 Tl h e I XA

TI2TA4T4T 4 SHE (L 7)

Vassil Levski /NFEAR 193 784
Administrative building of Haskovo i 36265
Kiril-i-Metodiy /]NFH% 28 240
JNE 258289

Mty GHE, e Y= s NEHL, Zofh) 1100
TG 259 389

Incidental expenses 5% of investment costs 12911
WA 272 300
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HEEHAVER

Zo7uY =y MCIE, BB~ OE VR ZICE VYO 2 X MiEEX D Z LN TE D,
Vassil Levski % & T4 TIIAGER Y AT L HIEKER Y AT LUV 2 50T, 248
KA L, S 658 K0ORMNAET 5, ZOFHE TIL, LUCKOIL Neftochim 73 2003 4= 1 A2
J# L7 LHO flifs (1 > 1,017.6 V7)) ZfEH L7c, 7 U 7> N &BEMOffifIL, ERATO =—
VT 4 7 ISC DRFES D OFUIFL S L7 flidé T IMWh 720 7V -y ME 348 L7 BES
X118 L7 ThHD,

& 4. FRIHFIR

H$ A b HiREE L 7/year
Vassil Levski 7/|NFH& 40 370
Administrative building of Haskovo i 22 672
Kiril-i-Metodiy 7|NFH3 8394
Total 71 436

BEEDODAY v b

—RICEAEFRE R VX AT S a2 b, ZEICAM T Y 7y RROEMEFIT S
FuY el FOEERERIL ISR A AT TR E (CO2) . A Z » (CH4) #ifiE (k% 3 (N20)
728 RAEBENICHEH T ISR AZHET 5 Z &b b,

2= T dioilisx N CEMOEPRFBICEM Z2FHT 5 M ny by =2 M O
DR, KRBEPNICHEH T 2 BRI A OHIREIE, “ERLRFEHRA 4,430 & s,

LHO 76 OHEIZ, BREAKMBEE D EKGE L (B, T, MEOEARE 1 ANGAE
FLHEMOEE ZED D HE] (V7 47, 2000 4E) ZFH L TEE L, /A 4~ ZREED
fid, ERCT 2 HEHEI O Z N E R OFHEIE, [REEEE 2 FERE#RED (V7 4 70 1998 4
4 A7) OFEFGERRCHEA SN B X o7, 1996 FUGETIERNREDE AT A A X~ IPPC
A RZA4 ] bEH L,

P DOR—=ZF A VBLOR—=RA T VHBEILEEND T 7T 4 T4 T 113,
@ 17T 2mEEHEM (LHO) DOidk

@ V1 THMT D LHO ORYE

@ I AT—NHETLEINHE

Th b,

Tuvxl MNEiGOEHMOFREIZEENDIT I T 40 T 4T 113,
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3007 vT el MA NOTBEEWIZTAM T Y 7r v hOAERE,
ERELEIZ L DA 7Y 7y b EBEM Ot E
K7V 7r > b & BEd DRBE

B LOAMREIR A 7 —DEHEE

%,

4 00 00

ZDOXEIITLT, KESONEHEINIZI T a2 VT I7T7 404074 0REL, 7y NElE
FEROEHEFICHHERER 7 0P =7 VENSATHIEEBHET APEHEIL, X CTRIZEET
PA=NEYAN il E XN

Project Boundaries Project Boundaries
Wood Waste Combustion Wood Briquettes Combustion

Emissions Emissions

............................ | B P R 1. TN

: | Biomass Elochict ] . | Biomass Wood Electricity
+| Fuel "{ Transport f e::hricgrd : ; Fuel |— Transport Briquettes |« from

' | source rominetand |- .| Source Production the Grid
: I !

Diesel fuel flow/emissions

Biomass
Boiler

Diesel fuel flow/emissions
. — Biomass fuel flow/emissions
» —— Electricity fuel flow/emissions

Heat to . * —— Biomass fuel flow/emissions
heating ' + ——  Electricity fuel flow/emissions
system i

End
User

Fig. 1. Project boundaries

heating
system

R=AF AL ] 1TV F VA LOEE, CO2 #5H GHG BAERIZOWTITRST=DON TR TH
%, J1ICXAGHGHIBENREIT 301.2 — 11.0 = 290.2 ton-CO2 #a8 4FE L 70 5,

CO2 #28 GHG OFRIHEH & (ton)

NR—RAF A JI1 U A
PRBHERBEIZPE D HEH | LHOKRGE 286 AR B 1.411
EIWHEIZES e | R4 T HE 13.6 7V sy hiE 2.4
RA T HED 7.5
BRI LE O HEH L HO O 1.6 BEAK ., 7V ry NEE 0.251
& 301.2 11.02

Zo7uy s FTORBZHRT AL OMOAELGIRME OB T, ERREOYI Y 2 L8
NOFRIDOFER T D, NA A~ ZARBEC L 2T Y v ERET D25, LIUTHRKAA A~ 2
OREEHHRFICRIN L2 OB LR L LB LN HTH D,

BN L OYEHIIL, FEMRORERP X OBRAHEICIN > THEET 5, mEORKTEIRENEY

x%;w%®m®ﬁ%#MW1\%%%:%%@m%k%¥*%®% \ZBNN3 B AR a7
DT RRERIZHKGT D, 2006 K IZI1E Kozloduy 1 /)R EAT O 3 5% & 58 4 SR IFERA(E 1k
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15 ERET D,

TRAMLRFHE 1 N B2 OPHERRE L, e Yy MEMERRICHEET S L 50.26
L7 (2570 2—n) Thd (R—RATA TR HIBRERTFERIL, Y%7 ey s FoRE
BLORSTFEHANGZLSI<), ZLIRFIE 1 oo o EREEH X, ey =2 |
BB MICHET 5 &, 6236 L7 (31.882—u) Tho,

RENRATAOHFICINA TZ D7 vy =2 ME, ZAE TLHO BBETIEIE L TWed A Mk
W, HBRIZ & - TEIRATH > EAEFEFHD OHIBICE#RT 5, & 5IiE, ALARBEER D
P SN D IR . BRBIDPCER OO TN RBETH 00T 6 b,

Tull VEBDE A LRT Y 2—)b

NA AT FHOH IR CHEFBICNAA A~ AZHAT 234 vy e =7 ME, 2003 F O
EFALROEE (4 A 9 HET) O 5 »HMTERL 9 5, BIEOHEZHT THEF—L%
FHLT, B2 A4 P CTOFEEOMOETOEENFAGEL LD LIICEHDL I, TITEE
Kiril-i-Mehodiy “## TOEGER A 7 — OHE 2 fF1F THFIX, Vassil Levski FAH TORA 7 —DH#z %
T THELY | »AERITUCHET S, ERTHE, BUNICADBODIENMEL , i THARS 7%
THAMNS 8 AT TTPET D, 3 f %%@@ X LHE AT LEZ 9H 20 HETITKR T L,

WEhs s A7 LGl E BT, 9 ARICITEE DR 2 InT 5, LERERM OEAZL LTI

ikt L ORZAHT THFD T f%%i ALIC L > TRET 5,

TuTx s FOBEEEHE

GG TIL, 182,100 L 7 % & 5 &R HE D Alv, ZOMEANTH DI NA T +HiNnG
90,200 L 7 O A2 FET H, Fof, HiN/ITT ey s FERBMTOEF A 3,559 LA
2, ZOfE, FEANOAEHOESIX. M7ul =y NERD 4% L5,

FyvavZa—4oW

FEMEEE (B, PEBIAER, MEBEME) 13, FIRZ 15%, FlA 7 VFEE 4% &
WORMETY BV 2 hOXF vy v a7u—%2E-CEE L,

EAERES 15%
FEE R 11.11%
HIEFIKEIC & D R 3.33 Years
EIEAERS 28.80%
i FRLAE A 276 840 BGL

ZhIT e =2 FOMMHFEER 15% L WO RHRTHARE L TH D, ZOHIMNIC, & HIHERHE
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PRE L U CHREESLIS0 L7 3N 5, 5B EH U T- a8 2 2t 312 [ T & 72 &% & o A M i,
27,120 L7 TH D, BEFERA 7 —DIEFHERFO =023 E Lzl c& 723 2 M, 25,750 L
ANDIELR

FRoL R ZoTa = FOMBREIZESNT, 207 aP =7 MIHSITEEETLER
¥y vvavuo—%4ELHL, TOEOICTEREEOMED ANOEFIIRIEL D> D Ev) =
LBTE D,

Zovavevey MeRAFERET e s e LTET 2O THIVUX, H 1 RARHI (2008
—2012) NIZIZ, 7 v=Z hOIRAE L TRENREST AHNROTEHN L D X 572 HINAN RiA
DD, ZOWNFEIT, BEEMTRE L TR D " BbRFE 1 bbbz O LY AT 5,
FhE7 ey =7 NOMBHEELYWET S, Thb0&EEE 7T vy =y NERFEERTH LY
RN FIZT 2 BRI ZMD Z ENFHILEL R D, bo bHENR LN T v a ik, 1Y
R 7 ay =7 NORIRIZHENL > TYHZED D72 < &b 50% X HHAW DI TRET 50 > T
boH, T, MIHIEREOAHZEOL T, RED VEHIMNELEIEICAN TS, LEEAEHORED
IHIRFCE 22U,

U R7 ERBRESHT

Tuavxel NERIZESDDIFEDY A7 fEt L, FHi L7,

@ ol ERERLRWNWY RS THRABEL, AT LAOBEHPEND U R T 2l
T 5,

@ HEURY RS o ToMETREEN . Rt 7 vy = s NEE O
72z, ZOHEVIZEBR LRI X7 Z/RET 5,

@ itk 2~ F & UTHREHMIS ISR+ 2 b D,

BB —A2AOUF VA TE, ZUHOTRIND U A BRCERAET HHBEZHET HZ LI
75, TEEEIZ, VAZ 7xA N 5% THAAALTH D, BEIBRIGELEDOY 27 & LT 1 1A
Z WaATe, EH ORI &AMk DI K D METREEOBA L, VA7 Tz A F 10% CTRBEHET
bbb, BHES—ADOTUTVAF, ERROTV T U AT RTOMAE DY EZHREFT 5 DI,

FTARTOYT VAT, AVrv=7 FOMBREEE, ZIFANTRERHEMICE &5,

TuYxl NOBESH T, TRy POMRICHEL, HIFNE LORIEH /T A —4—
2B b % 525 2 5O ERER ZRFT 5, 7725 (1)LHO & /31 4~ 2 Offikg O RO 1L,
R OO EBIL, TN TND, Q7R Y=y MNEMICKRET 2BOE N, T
WX, A7 ey NI, MEBUTEMIE & RIS 50% OFIPATEI L TH, FIaENZEN
%o
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3.5 TAHITICBITRZARTS Y =7 bDORIE T HEM: & Bl vl et 3

ZOFEAGHEIIE. b INARa oM ay hFad=7 MPERTH L Z LAV,
kD7 v =y e, HBIRER Y NV — 27 PN Lfb\fﬁb\i&frﬁf%}i?ﬁéﬁél%ﬁﬁTé ek
WHETHD LIBNTND, KMRAM TV 7y b 2RO/ A 7 —13, B, B, AR
M Z A L TS AREEYRLHEOETRFEICHATE S, o7 ay=7 Md, BHO
ANFRARETHEMZ 7Y 7ry MCERNTEHILTES 20 Lo (BF6< 24) HIBLTHTH
59,

NAmy NFurYxl FOREOEBNME L FREMNEZ S HIZED L2, =R —F b3
v NU—7 EcoEnergy (Municipal Energy Efficiency Network EcoEnergy)DRE /] & s & L CIEH L
72 EcoEnergy (ZIX2ED 39 OEHAME L TW5D, TD 955 23 # T IXBEM EPED ATRENMED &
U 14 ikl _Fﬁfﬁ—é (%5 2 ¥R FC#L) , EcoEnergy D#LHT A /3 —1%, ik & 22 O BRE|
TRNAF=HEIZONWTDOT —FN—2 @YNORREIR &SR ERDU PP DT —F N— X 2
R Lo, BBRRNRG, ZOHRIT. Y7 b =TRIAHITETHDDIC, ZOREITITE
R TE 20, WTICE L, Y= P F—A3EREAFLTHLOT, JAHITO
fOHIE T T 20T Y =7 N RIET D AR Z AT 5720, £ DHRFEEERT 5,

HRARIREL 2 5 BBIAR A T —Z2 b OANLBY OB ZRMET 572010, BIZITRH, ZhbDi
WY U AR EE 2 5 BB A T — % b O/EMIL, 435 #ib D, T HITHE, LAERRE )
HAEFET D 104,597 MWh OB RV F—%fioTnD, TR ALF—FHON—2F 4 1, =
D OEMITHERER 72 L~V O 242951213, S 5iC <®I*w¥~ﬁﬁ£’&é*&%
EEL WD, 2L OV F—BMORER, AELEYNOIREIL®@E O T BRI 2T 5
WCEERRE LD RN EVHIB L7, PR LV OREZROIZIE, =3 F—%2 L
DB 20% L THET DML ENRD D, TNEBETDH L, 435 BOBMIZKLEIRX—AT A4 D
M R F—1T, 125516MWh & 725,

INEDOBEMOBEM AL A~ A~OBREN 0 B2 70 7T 2L, AM AL A~ ANLAES
L5 125516MWh D= LX—%2FIHT 52 &b, "M my hFed=/ N CHRRLIEER
D, ZONRLF~AD I BRIS0%IZT U &7y O, S0%ITEMOIEE L 2 EIRET S, 207
077 AMZEDHEESNDIRENEST AYEHEIT, A7 v 7T LAERO 15 F£OHFNIC, i1k
PRI 502,104 Rt D (£6),
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H 5. TG Y TD 23 ifTDLLEEEIZ 1T S TGRS T DT KL

== BUROBREHE R N—R T A v DEH
o L RASRERY MWh PREHEE & MWh
Blagoevgrad Blagoevgrad 35 22319 26783
Razlog 10 2330 2796
Pazardzhik Pazardzhik 12 1321 1585
Sofia Slivnitza 4 345 414
Botevgrad 6 2212 2654
Bourgas Bourgas 35 9575 11490
Aitos 12 1583 1900
Lovech Lovech 6 695 834
Troyan 11 43 52
Stara Zagora Stara Zagora 21 2935 3522
Kazanluk 3 293 352
Plovdiv Karlovo 24 9683 11620
Varna Varna 37 9669 11603
Sliven Sliven 26 4166 4999
Kotel 4 609 731
V. Tarnovo V. Tarnovo 31 4472 5366
G. Oryahovitsa 20 1970 2364
Svishtov 21 4107 4928
Haskovo Haskovo 32 4360 5232
Silistra Silistra 27 13473 16168
Kardzhali Kardzhali 33 5916 7099
Gabrovo Gabrovo 22 2278 2734
Sevlievo 3 243 292
Total: 435 104597 125516

K6 N—XTABLOT I T Y FDGHGHEH EH

. G HGEmissions Baseline JI scenario Emissions reduction
coO, tonnes 475768 0 475768
CH, tonnes 9.4 135,6 -109,3
N,O tonnes 94,1 0 94,1
COg¢qv. tonnes 504951 2846,7 502104,3

IREHiTAE DFET K 2 BRI ZREIRKIL, MEAE 8,134,064 L 7 ICDIE D, AT0 ST AOFEMITLER
FEEHEIT. 9 1200 72U L 1500 75 RV Th 5,

LisLARRE, K787 5 MIAFRICRET 58I SO TR, b OfTiuRR
SO, ZIEBAR A A~ 2 ZFIHT B TR T 2 & WERES N HIRIC B0 | 2
N OBMICET 57— 4 o TO S D Th S, )i, BB 2ENTI0L > =T
B Y=y FOEMENEITIUE, RESHCEEHM b R A A~ R E)) B2 X 5
LLTBILEED S THS I, /A uy hTuv=s ML, ZORRICONTOREE Y%
BL, BVEOMBHEOEREEDD Z LR, XbOTKITHS,

AT 7T AOENATHEN & HERFATRENMEIX, KD 5 SO EERERIZL 5,
i) AMERDOATFE,
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i)y WETLHH KM, BEM. AM7 U7y b XLy b HIDE, Fv7%) CARMEG AR
U, MTL, Bkd 5HE

i) ZNERAYIRARM A A~ APRBER A T — DAEPERE S,

iv) ARA T —DRE%ESHA D YHE B OFE,

v) BBIEAZERIMADL L2770 s T L0MER,

AMEPRIL, T TIZHE 2 SRR LT ZOETIIATRES TH D, TNHIXZDLHIRT
077 NEMROREDRRFETH L, AMBRAZREIR L, LU, EETDREITH HBRES
ELTWDLR, ELICINERESERTIILEZH -T2 Ty, AMT U 7y e
R Uy N RRE R e 71 TR 5 BEM ALBR T & 3 8 9 AUE, Z OB 5, e ifigic
ZFRHZEHLTEDL, BLELOYRAHET 22 TE 5, 20X D pEak 1 @aTEL, 24
iR (3 &%) BEh AU, ol — & Tl 30,000 325 A — MVOFEM Z B4 5 Z LN TE
Do DX D IR OBZE T, VR 250,000 1 — 1 TH D, FRERERE L 700,000 = —
OfRETH D,

TNT VT T, BEEEOARMANA A~ ARBERA 7 —DEFERINEED D2od 5, TERD
RAT—%HEL TWDEA—I—I1FELFEL, TNDIXZIOL ) REFRRARA 7 —ICEEE Y 7
FNT&E D, MHENFEETIUL, FECITIWEE 70D, ZO4FpliE ERATO #£T, [FEfHiZZ o
AR AEZ IO L CE 2R, SRBRA T —OEZHC LN O AEELZIBET TH D, &
BERDEGRR A 7 —DEENMERTIUE, K7n 7T MIgReREL<FmD LI, 5, RAa
T —DAEPEOHIMDFEF 2 @D, DR T2 b7 T & RN & 5.
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Introduction

The main objective of this study is to assess the feasibility of waste wood utilization for centralized
heat generation for space heating using highly efficient boilers, incl. pyrolysis boilers and the
potential of this type of projects as Joint Implementation projects.

The Bulgarian project has been selected on the following grounds:

e The Bulgarian State has demonstrated its great concern about climate change issues since
Rio Conference in 1992. At the moment Bulgaria has elaborated Bulgarian National Policy
to address Climate Change. The country ratified the Kyoto Protocol in 2002;

o There is a big room for international cooperation in Bulgaria in the field of climate change
(in 1999 Bulgaria was 51% below the emission level of the baseline year 1988 according to
the 3" National Communication on Climate Change);

e JI projects are one way to attract foreign investments as well as environment friendly
technologies in a country which is facing difficulties in the process of transition to a market
economy;

e Unemployment rate in the forest and mountain regions of Bulgaria is over 20%.
Implementation of the project will allow the creation of new jobs in waste wood collection
and processing, processed waste wood supply, as well as installation, operation and
maintenance of heating facilities.

The counterparts for the study are:

1) Centre for Energy Efficiency EnEffect (a non-governmental organization) - leader and
main contractor for carrying out the study.

ii) Energy Institute JSC (a shareholder consultancy company) - provides expert support
for the assessment of some of the technical issues and the estimation of emissions
reductions.

i) Municipality of Haskovo — project owner

iv) ERATO Holding (a shareholder manufacturing and services company) — local partner.

1. Policy and Institutional Background in the Country

1.1. National climate change policy

By signing and ratifying the United Nations Framework Convention on Climate Change (UN
FCCC) as Annex | Party, Bulgaria has demonstrated its concern about global climate change and
its political will to fulfill the commitments under the Convention. Bulgaria ratified the Kyoto
Protocol in 2002, thus assuming the obligation under the Protocol is to implement adequate policies
and measures to achieve reduction of its GHG emissions by 8% during the period 2008-2012
compared to the amount of emissions during the base year 1988.

Bulgaria has developed a National Action Plan on Climate Change (NAPCC), including specified
policies and measures for GHG emissions mitigation. The plan was adopted by the Bulgarian
government in June 2000. Since January 2003 an up-date of the NCCAP has started, supported by
the government of the Netherlands.

The Bulgarian national policy to address climate change is coordinated by the Ministry of
Environment and Water (MOEW). This ministry is responsible for the reporting the annual
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inventories of GHG emissions and the national communications to the Climate Secretariat. The
MOEW is the driving force for climate change mitigation policies and measures in the country and
is also responsible for the participation of the country in the flexible mechanisms of the Kyoto
Protocol.

Two other bodies are supporting the MOEW in its climate change activities: the Intergovernmental
Commission on Climate, established in July 2000 to control and coordinate the activities of
ministries and agencies during the implementation of the NAPCC, and the Steering Committee for
Joint Implementation projects. The Steering Committee evaluates the proposed JI projects
according to the existing national criteria for JI projects on the basis of a Project Design Document.

1.2. National energy policy and national policy on the utilization of
renewable energy sources

Bulgarian energy sector holds a key position in the national economy. Some of the problems
related to this sector’s development are the limited national energy resources, the high share of
imported energy resources in the general structure of the international trade balance of Bulgaria,
the high energy intensity of industrial production, and the subsidies to some energy resources
production.

The last few years are characterized by a process of restructuring, privatisation and liberalization in
the energy sector. The total primary and final energy consumption, which were relatively steady for
the period of 1985 — 1988, underwent steep decrease in the last decade.

Bulgaria imports over 70% of the energy carriers demanded, including almost all liquid fuels and
natural gas. The local production of these energy sources is beneath 1% of the gross consumption.
High caloricity bituminous and anthracite coal is also imported.

The basic domestic energy resource is the low-quality lignite, extracted in the “Mariza East” open-
pit mining complex. This resource is used for generation of about 35% of the electricity produced
in the country.

Under these preconditions the use of Renewable Energy Sources (RES) is a significant alternative
in forming the country’s energy balance. The potential of RES is assessed to be high in numerous
studies. Nevertheless, the actual utilization of this potential is low — so far, the greatest
development has taken place for utilization of the hydro potential. The difficulties in RES potential
utilization are complex, including technological, legislative, geographical and other issues. As a
result, the share of RES (except hydro) in the energy balance of the country has only been 0.4% so
far.

This situation led to initialising a National Programme for Renewable Energy Sources (NPRES),
which is not yet approved by the government. The actual start of large-scale market penetration of
RES is still pending. Some projects implemented so far have been financed exclusively from
external/foreign sources. Nevertheless, the first steps in this direction are already underway and all
in all there are no real barriers to the implementation of concrete projects.

1.3. National JI policy, institutional infrastructure, procedures

The Kyoto mechanisms Joint Implementation (JI) and International Emission Trading are looked at
by the government as opportunities for co-financing and financing of GHG mitigation measures
together with possibilities to obtain economic, technical and expert support. These mechanisms set
also options for economic benefits from the GHG mitigation policy in the country.
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A Joint Implementation Unit (JI Unit) in Bulgaria was created in 2000 with support from the
government of the Netherlands. The JI Unit is under the direct supervision of the Ministry of
Environment and Water.

Criteria for JI projects selection have been developed and approved. They were mainly connected
with the Memorandum of Understanding between Bulgaria and the Netherlands, and are currently
under revision to incorporate the interests of more partners. The basic requirements to the GHG
emission reduction projects offered as JI projects include: feasibility, transparency, simplicity and
predictability.

Besides these general requirements the projects should meet, the project proposals should be
evaluated in compliance with the following criteria:

e project admission requirements - aims at exclusion of project proposals that fail to meet the
basic requirements of a JI project, and especially the requirement for the project to offer a
well-founded baseline scenario and an actual evaluation for the emissions reduction upon
project application;

« general evaluation criteria - include the agreement of the project with the priorities set by
the host country;

« environmental criteria for project evaluation - the project should bear environmental
additionality in relation to the baseline scenario; guaranteed economic and effective usage
of the natural recourses and no adverse effect on other regional/local environmental
indicators;

« social, financial and economic criteria;
« technical and technological criteria.

In 2000 Bulgarian government signed a Memorandum of Understanding with the government of
the Netherlands for the implementation of JI projects under an Emission Reduction Unit
Procurement Tender (ERUPT) procedure and dividing the emission reductions between the two
countries. 6 Bulgarian projects have been submitted to the first two tenders, mainly projects for
utilization of RES. Unfortunately, no one of these projects was successful — the Dutch government
approved none from the 6 projects submitted. A third tender was opened for proposals on 25
October 2002 until 30 January 2003. Several proposals are expected to be submitted to this tender.

Another partnering program under Article 6 of the KP is the Prototype Carbon Fund (PCF) at the
World Bank. The Host Country Agreement between Bulgaria and the EBRD as a Trustee of the
Prototype Carbon Fund was signed on 14 November 2002.

1.4. GHG emissions inventories and projections

Bulgaria develops and periodically updates the inventories of greenhouse gas (GHG) emissions by
sources and removals by sinks using the methodology for GHG inventory preparation approved by
the Parties to the UNFCCC.

The inventory starts with the year 1988, which is the base year for implementation of the UNFCCC
in Bulgaria. It covers emissions of main GHG gases carbon dioxide (CO,), methane (CH,), nitrous
oxide (N,O); GHG precursors (NOX, CO and NMVOCs); and sulphur dioxide (SO,). The
emissions of Hydro Fluorocarbons (HFCs) and Perfluorocarbons (PFCs) were addressed in the
studies that began with the base year in Bulgaria for these gases — 1995. The emissions were re-
calculated in accordance with IPCC Revised Guidelines 1996.

CO; emissions are estimated using both methods recommended in the IPCC Guidelines (the “top-
down” (reference) approach and the “bottom-up” approach). The overall estimates of CO, emissions
and in Bulgaria in 1988 and in the period 1990-99 divided by sectors are given in Table 1. Energy-
related activities are the most significant source of GHG emissions in Bulgaria. They comprise
fossil fuel combustion and production, transmission, storage and distribution of fuels.
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Table 1. CO; emissions from fuel combustion in Bulgaria by sectors (Gg)

1988 1990 1991 1992 1993 1994 1995 1996 1997 1998 1999
Energy
Industries 37823 | 39664 | 37626 | 34127 | 34632 | 31574 | 32246 | 31286 | 31487 | 27600 | 26322
Manufacturing
Industries and
Construction 35756 19 890 12 051 9 694 10 752 11984 14 582 14010 13 968 11401 9488
Transport 12639 | 10864 6525 6435 7 444 6 547 6 845 6306 5315 6475 6212
Other Sectors 7612 5381 4 086 4612 4117 3325 2621 3238 2678 2989 2491
Other 1 666 1006 882 196 733 810 315 261 112 49

Source: GHG National Inventory, 1999

Analysis of the overall projected emissions in Bulgaria during the 1st commitment period 2008-
2012 shows that if there were no certain measures taken already for rapid increase of the efficiency
of the economy in Bulgaria, the country would not be able to fulfil its Kyoto obligation. During the
period, the emissions would have exceeded by 18% the Kyoto target. The measures already taken
would guarantee that the country meets the commitment. In addition, a significant potential for
emission trading appears. For the “with measures” scenario, this potential is estimated at over 11
million tons of CO, equivalent on yearly basis. Should additional measures be implemented, the
emission trading potential would reach about 20 million tons.

There is even a bigger potential for emissions reduction in Bulgaria, however it cannot be realised
due to lack of investments. Yet the carrying out of Joint Implementation projects in the industry
and building sectors, would lead to additional emission reduction.

2. Utilization of Waste Wood Biomass as an Alternative to Fossil Fuels

2.1. Advantages of the utilization of waste wood biomass

The use of wood briquettes and waste wood results in savings in liquid fuel and electricity
consumption. Savings of energy carriers lead, in turn, to reduction of harmful emissions in the
atmosphere, including some of the major pollutants causing the greenhouse effect — carbon dioxide
(CO2), methane (CH4) and nitrous oxide (N20O). The emissions related to the combustion of
biomass are assumed to be zero, because these are considered to be the same as the amount of
emissions sequestered during the growth of the forestry biomass.

Waste wood utilization is effective in regions where district heating networks are not developed.
Small scale (10-100 kW) boilers burning wood and wooden briquettes could be installed for
centralized heating of public and social houses and household, currently heated using electricity,
coal and residual oil.

Due to the relatively high electricity, coal and residual oil prices, which impose the necessity of
restricted energy use, the heat comfort in the residential and social buildings is at a very low level.
The introduction of relatively cheap waste wood for centralized space heating will improve the heat
comfort in the public and social buildings — schools, hospitals etc. Although indirectly, this will
have a positive effect on the health and healthcare expenses of the residents.

The waste wood utilization will facilitate the waste wood collection at the waste wood processing
sites and briquettes production. As a result, the sanitary conditions of managed forests will be
significantly improved and methane emissions from the waste wood decay in forests and at
landfills will be reduced. The landfill loading will be also reduced and the lifetime of landfills will
be extended.

Utilization of waste wood will create new jobs in the activities of waste wood collection and
processing, processed waste wood supply, heating systems production, installation, operation and
maintenance in the regions with very high unemployment rate. The unemployment rate in the
mountainous and forest regions in Bulgaria is very high.
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2.2. Resources: Present status of Bulgarian forests and wood biomass

According to data for the period
1996-2000, provided by the Ministry
of Agriculture and Forests (the
National Forestry Board), the forest
resource area in Bulgaria has
comparatively stable ranges of 3.88 to
3.91 mln ha. The forested area of the
Bulgarian country territory takes
between 31.7% and 34%. Woods
cover between 86.6 and 86.8% of this
area with a slight tendency for
increase from 3.36 to 3.40 min ha.
AL The share of deciduous forest is 67%
GREECE " of these. This tendency is due to the
reduced areas with cut and not
recovered forests, and reduced actual uprooting. The recent national forest inventory (year 2000)
estimated the total volume of the forest at 526.1 million solid cubic meters.
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After the process for restitution of forests and forested land was finished, it is expected that more
than 80% of the forest will remain state-owned, 8-9% will go into private hands and the rest will
become property of the municipalities, the Church, schools and cooperatives.

The trends indicate that Bulgaria has produced a stable amount of forest biomass that could be
utilized for energy purposes. The amount of biomass was generally very little influenced by the
meteorological conditions, and varied insignificantly from year to year.

The increasing tendency of the wood reserve is kept. A constantly increasing increment of the
forest biomass is observed. Recently it reached 13.7 mln m’. The planned annual cut cannot be
fulfilled due to the sharp decrease of the demand for timber wood. The increasing discrepancy
between the planned and real cuts is leading to disturbance of the normal turnover of the forest
trees.

The utilization of the forest biomass for energy generation depends to a great extent on the
technologies used. In the case of Bulgaria, very often greater part of the branches, bushes, sawdust
and some other residues from the wood processing is not used at all. The amount of firewood,
brushwood and litter produced during the period 1985 — 1991 varies between 1600 and 2400
thousand cubic meters.

There exists significant quantity of wood biomass from the coppice and low-stem forests that could
be envisaged to be harvested in the next years. It could reach about 70 million m® within 15 years,
or more than 4 million m® per year. The energy equivalent of 4 million m’ wood is about 9445
GWh. Additional quantities of technological timber and woods could be obtained also through
thinning in the conifer stands. These quantities could be 2.8 million m® /year. There is more than
1.2 million m® biomass annually left in these forests from the cuttings that is not used. The wood
wastes from the processing standing wood and from the thinning in the conifer stands and the cut
of wood biomass from the coppice and low-stem forests could total at more than 7 million m’ /year
with energy content of 11 millions GCal.

The practical possibility to increase the percentage of the potential energy through utilization of
wood wastes is very high.

The average annual harvesting of wood in Bulgaria is about 6-7 millions m’. At the same time the
wood stands growth is of 12 millions m® annually. In the 1999 the residue of the harvested wood
was 2 million m®, half of which was used as fuel and about 1 million m® waste wood (lopping) was
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not utilized. Adding the amounts left after cutting and the wastes from wood processing plants to
the above figures, a significant amount of waste wood is obtained. The utilization of waste wood
combustion boilers will improve towns’ ambient air quality, because they have no SO, and dust
emissions.

2.3. Priority regions for the implementation of the project

Bulgaria has 28 regional forest administrations, coinsiding with the administrative regions in the
country. The annual planned quantity of wood harvesting is allocated between them as follows:

Table 2. Allocation of the planned wood harvesting by region

Region Planned share | Planned harvested | Waste wood — | Waste wood — |Waste wood energy
of the region’ wood per root’ planned’ realization* content
% 1000 solid m’ | 1000 solid m’ | 1000 solid m’ Geal
Blagoevgrad 9,36 627 188 151 240829
Pazardzhik 8,63 578 174 139 222135
Sofia 7,44 498 149 120 191354
Bourgas 6,81 456 137 109 175126
Smolian 6,10 409 123 98 156883
Lovech 4,99 335 100 80 128510
Stara Zagora 4,59 307 92 74 118061
Plovdiv 4,41 295 89 71 113334
Varna 3,93 263 79 63 101015
Kiustendil 3,77 253 76 61 97025
Sliven 3,65 245 73 59 93992
V. Tarnovo 3,30 221 66 53 85029
Haskovo 3,08 206 62 50 79262
Shumen 2,96 198 59 48 76082
Silistra 2,86 192 58 46 73662
Kardzhali 2,59 174 52 42 66751
Gabrovo 2,58 173 52 41 66394
Montana 2,34 157 47 38 60149
Vidin 2,28 153 46 37 58778
Targovishte 2,24 150 45 36 57629
Razgrad 2,18 146 44 35 56153
Pernik 2,01 135 40 32 51736
Rouse 1,73 116 35 28 44605
Vratza 1,68 112 34 27 43178
Pleven 1,59 107 32 26 41008
Dobrich 1,58 106 32 25 40669
Iambol 0,90 60 18 14 23143
Sofia - city 0,40 27 8 6 10307
Total 100 6700 2010 1608 2572800

Source: Ministry of Agriculture and Forestry, 2000

There are 17 regions in the country with average waste wood generation of more than 50 000 m’.
Adding the amounts of wastes from wood processing plants to the above figures, a significant
amount of waste wood is obtained. Unfortunately due to the reduced demand for timber, the above

! Planned share of the region —the share of the planned wood harvest that is expected to come for a given region
% Planned harvested wood per root —the volume of wood that is to be harvested from standing trees

? Planned waste wood —the expected volume of waste wood

* Realized waste wood —the actual volume of waste wood produced
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plan is regularly not fulfilled. The actual cut is on average on 20% less than scheduled. That is why
the available waste wood at the forests is lower than scheduled.

A waste wood utilization program should be oriented to the regions that produce sufficient quantity
of waste wood. There should be enough waste wood reserves that would cover possible reductions
of the timber production in the region. The 17 regions mentioned have waste wood reserves
ensuring more than the necessary 30 000 m® for an efficient waste wood processing site. These are
the following regions: Blagoevgrad, Pazardzhik, Sofia, Bourgas, Smolian, Lovech, Stara Zagora,
Plovdiv, Varna, Kiustendil, Sliven, Veliko Tarnovo, Haskovo, Shumen, Silistra, Kardjali and
Gabrovo.

2.4. Technologies for heat production from biomass

In general, there are two technologies for heat generation from biomass: direct combustion and
pyrolysis (gasification).

The direct combustion is the most popular technology. It is usually applied in the household
regular stoves, tile stoves, fireplaces, chimneypieces and in special boilers. The combustion
efficiency varies from 40 —50% for stoves to 75%-85% for special boilers.

Despite of the fact that wood is one of the cleanest fuels, the direct combustion technology is
relatively high emitting one. The emission level of CO, particulate mater and organic carbon
compounds is relatively high and special measures are needed to reduce it. The ambient air quality
limits are usually not observed in the winter if a small town is heated through local space heating
by regular stoves, tile stoves, fireplaces, chimney-pieces and mantle-pieces.

Some of the direct combustion boilers can utilize waste wood biomass (wood, waste wood, wood
briquettes and pellets, shavings, chips, etc.) and ensure high efficiency of the combustion and
operation process. The capacity of this type of boilers vary widely - from 10 to1000 kW.

The pyrolysis process can be described as the thermal decomposition of organic material in the
absence of oxygen or other chemical reagent. This decomposition proceeds through a complex
series of chemical reactions and processes of heat and mass transfer. Pyrolysis is a step in the
gasification and combustion processes. The pyrolysis of a material begins around 250°C and its
over at about 500°C, although reaction extent depends on residence time of the residue in the
reactor. It can be integrated in a special boiler. The wood biomass is heated in a chamber with low
oxygen content. The entire organic matter from the biomass is gasified and evacuated from the
chamber. The gas is supplied to one or more burners in a combustion chamber. The efficiency of
the boiler varies between 80 and 90%, depending on the capacity of the boiler. The efficiency of
pyrolysis boilers is 10 to 15% higher than the efficiency of direct combustion boilers. The emission
level of CO, particulate mater and organic carbon compounds is negligible and no special measures
are needed to reduce it.

Small-scale pyrolysis boilers could be used for centralized heating of the houses in every town,
meeting all the ambient air quality requirements. The price of pyrolysis boilers is 50 to 100%
higher than the price of a regular boiler for solid fuel combustion. Several models of the boilers
produced or offered by ERATO Holding JsC Haskovo are using the pyrolysis process for burning
solid fuel — solid wood, wood briquettes or wooden pellets. Their capacity varies from 10 to 100
kW.
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3. Pilot projects for utilization of waste wood biomass for centralized
heat supply to buildings and their JI potential

3.1. Priority sectors and sites for the implementation of the selected
technology

In order to assess the feasibility of waste wood utilization for centralized heat generation for space
heating using high-efficient boilers a pilot project is developed for the municipality of Haskovo.
Haskovo is a typical Bulgarian municipality with average for the country availability of wood
resources. The Municipality is situated on the area of Haskovo Region in Southern Bulgaria, one of
the regions with high average waste wood generation. The municipal center is situated at a distance
of 234 km from the capital.

|Physical Map of Haskovo Regi0n|

The total area of the Municipality is 740 km”. There are 15,503 ha forest areas on the area of the
Municipality, predominantly deciduous species. The relief is plain (in the northern end) and hilly
(in the southern end). The area of the Municipality is crossed by the river Harmanliyska.

The Municipality of Haskovo comprises 37 human settlements, including one city — the city of
Haskovo. It has a population of 100,124 inhabitants, including 78.9% urban population and 21.1%
rural population (1999).

The annual expenditure of the municipality for electricity amounts to approximately BGL 840,000
and that for fuels and heat — to BGL 660,000.

Haskovo is a member of the Municipal Energy Efficiency Network, and as such it has a Municipal
Energy Efficiency Office and has developed an information database for energy consumption of
major municipal facilities. In 2001 these facilities have consumed 11 457 MWh of energy, mainly
heating naphtha (48.83%), electricity (31.93%) and natural gas (14.56%).

Two school buildings and the municipal administration building are selected as a demonstration
example in the municipality of Haskovo. Those three sites are selected on the grounds that:

i) they are in public ownership,

ii) they are among the largest social sites in the area,
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iii) the school buildings represent the priority target group for all municipalities in the

Network and are included as first priority in the Haskovo Municipal Energy Efficiency
Program,

iv) the results of the FS obtained from these sites can provide the fertile ground for

comparative analysis and replication.

3.2. Project approach

The school buildings and the municipal
building are heated with local boilers on Light
Heating Oil. The boilers were respectively
installed in 1961, 1978, 1995, and 1970. Only
the new boiler is in good condition, the others
are obsolete and inefficient.

The project envisages fuel shift from Light °
Heating Oil for industrial and public use
(LHO) to biomass in the schools Vassil Levski
and Kiril-i-Methodiy and in the administrative
building of the Municipality of Haskovo
through replacement of the existing boilers
with modern highly efficient biomass-fueled
boilers with automatic control of the
combustion process. Light Heating Oil for
industrial and commercial uses is a medium
distillate oil primarily distilling between 180
and 380 degrees Celsius with emission factor
268.2 kg CO, eqv./MWh.

The required pieces of equipment have been
determined as a result of the energy audit,
conducted on the three sites. It comprised a
detailed survey and assessment of the current
state-of-repair of the buildings, the in-house
systems and energy consuming equipment.
Computerized models of the buildings have
been developed and energy balance sheets
have been worked out for each building.
Maintaining of the norm requirements for the
parameters of indoor climate during the
heating season, depending on the schedule of
operation of the respective building, have
been laid down in the computerized models of
the individual buildings as a starting condition.
On the basis of the energy audit an assessment
of the possibility for replacement of the
boilers by biomass-fueled units was made.

3.3. Baseline scenario for the project in Haskovo

The selected baseline scenario is project specific and is simulating a likely situation that would
have occurred without the project. The assumptions in the baseline scenario are based on
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experience with similar projects in other municipalities in Bulgaria, which can be considered as
reference as far as the undertaken measures to keep the systems working are concerned.

The baseline scenario takes also due account of several principles:

i) Selection of least cost option — a principle, which is applied solely for municipal
initiatives in this country because of the exclusively limited municipal resources under
the conditions of a Currency Board and diminished budget revenue due to the drop in
production and the high unemployment.

ii) Achievement of the norm requirements for heat comfort in buildings — a mandatory
requirement, determined by the regulatory responsibility of the municipality to provide
heat comfort in its sites. Under the current circumstances certain restraints are imposed
on energy consumption through maintaining temperatures below the norm
requirements. This is, however, unacceptable because of the health risks, diminished
work ability, low effectiveness of the learning process in schools and the lack of
satisfaction of building residents.

i) Application of the most available technologies in the country.

Shortly, the baseline scenario envisages further use of Light Heating Oil as the cheapest oil fuel for
this type of equipment, repair and maintenance of the existing boilers, wherever their further
utilization is possible, and replacement of obsolete boilers with new ones of the same type.

The baseline scenario for the three sites of the pilot project has been formulated on the basis of the
energy audit performed in the sites. At an outcome of the studies, the necessary quantity of fuel
(LHO) for each of the sites and the required costs for replacement or rehabilitation of the
equipment and its maintenance are indicated.

Required quantity of fuel and related GHG emissions respectively

By means of computerized modeling, the required heat output for the buildings has been calculated
and the required quantity of heat for space heating with attainment of the norm requirements has
been determined. The obtained value is corrected (reduced) according to the real duty cycle of
operation of each building. The corrected value is incorporated as an input value in the energy
balance sheet of each site. The efficiency of energy conversion of the fuel during heat generation
and the losses for each of the buildings is taken into account to produce the value of the required
energy at the boiler inlet.

The results for the three sites, including the reduced value of the energy required for space heating
of the buildings and the required energy at the boiler inlets are as follows:

Vassil Levski School 516.3 MWh/year or 44.7 tonnes LHO (BGL 45,486)
Administrative building 392.7 MWh/year or 34 tonnes/year LHO (BGL 34,597)
Kiril-i-Methodiy School 157.3 MWh/year or 13.62 tonnes/year LHO (BGL 13,858)

The baseline contains the assumption that the Light Heating Oil is delivered by the only Bulgarian
manufacturer LUKOIL Bulgaria Ltd. located in Burgas. The fuel is transported from Burgas to
Haskovo by oil tanks of 22m’ capacity, mounted on trucks driven by diesel engine. During
combustion of the fuel on the sites, besides the emissions from the fuel itself, account is taken also
of the relevant electricity consumption for burners, pumps and fans, required for the operation of
the boiler and the space heating system.

All emissions under the baseline scenario, generated by fuel consumption in the combustion
chambers, by electricity consumption and by the transportation of the fuel by road to Haskovo,
amount to 4,563.7 tonnes CO,; eqv.
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Required costs for replacement, rehabilitation and maintenance of the equipment

According to the energy audit of the sites, the state of repair of the equipment in Vassil Levski
School and the administrative building of the Municipality is poor and they have practically
exhausted their technical resource and would hardly be fit for proper operation much longer. All
costs for maintenance, repair and rehabilitation with the aim to ensure operation of the existing
equipment in the course of 15 years are considered in the baseline scenario. The total amount of
these funds within this time span is BGL 104290.

3.4. Project Intervention

Measures to reduce energy costs and GHG emissions

In compliance with the objectives of the project Utilization of Waste Wood for Centralized Heat
Supply to Buildings in Bulgaria, the pilot project in the three municipal buildings envisage as a
primary measure replacement of the existing boilers running on Light Heating Oil (LHO) by
modern and highly efficient biomass-fueled boilers. The aim of the proposed replacement is to
achieve significant savings of GHG emissions as a consequence of the fuel shift, as well as
considerable reduction of the energy costs of the municipality thanks to the much lower price of
heat generated from wood waste biomass as compared to that of LHO. In practical terms, the fuel
shift from LHO to wood waste biomass eliminates the GHG emissions produced by fuel
combustion.

Vassil Levski School

The project envisages shift from the currently used fuel - Light Heating Oil (LHO) — to wood
biomass (wood waste and chips, sawdust, wood pellets etc.). To this end the existing LHO-fueled
boilers have to be replaced by two compact biomass-fueled water heating boilers of a total capacity
up to 700 kW (2 x 350 kW) and equipped with a system for automatic fuel charging. It is necessary
to perform reconstruction of the in-house space heating system from steam-based to water-based
operation. The site has a convenient platform for materials handling operations and the required
space for a fuel storage yard, which will be constructed next to the boiler house. The required
annual consumption of solid-fraction biomass is about 146 t.

Administrative building of Haskovo Municipality

The project envisages fuel shift from the currently used Light Heating Oil (LHO) to wood
briquettes. To this end the existing LHO-fueled steam boiler should be replaced by two compact
biomass-fueled water heating boilers ATMOS DC 100, rated capacity 99 kW, manufactured by
ERATO Holding JsC-Haskovo. The boilers operate under the principle of pyrolysis distillation,
which provides high efficiency of combustion (up to 89%) with fully automatic control of the
process. Reconstruction of the space heating system from steam-based to water-based one will be
necessary. The subscription system for delivery of biomass, proposed by the Erato Resource
Company, Haskovo, will be used for this site. The annual consumption of wood briquettes to meet
the building demand is about 63 t.

Kiril-i-Metodiy School

The project envisages fuel shift from Light Heating Oil (LHO) to wood briquettes. To this end the
existing LHO-fueled water heating boiler will be replaced by three compact biomass-fueled water
heating boilers ATMOS DC 100, rated capacity 99kW each and total capacity up to 300 kW,
manufactured by ERATO Holding JsC Haskovo. The boilers operate on the principle of pyrolysis
distillation with high efficiency of combustion (up to 89%) and fully automatic control of the
process. The site does not have a suitable site for fuel storage and that’s why a subscription system
for delivery of biomass will be used. The annual consumption of wood briquettes to meet the
building demand is about 29 t.
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Value of project investments

Table 3.1 shows the costs for implementation of the different project activities, broken down by
sites, with a 5% reserve on delivery costs and the costs of construction and assembly works.

The required investments of 272300 BGL for implementation of the project have been determined
on the basis of calculations of the costs of the proposed measures using the prices quoted by
ERATO Holding JsC Haskovo.

Table 3. Project costs

Activity Total BGL

Vassil Levski School 193 784

Administrative building of Haskovo Municipality 36265

Kiril-i-Metodiy School 28 240

Investment costs TOTAL 258 289

Miscellaneous — planning, project management, acceptance of sites upon 1100
completion

Investments total 259 389

Incidental expenses 5% of investment costs 12911

GRAND TOTAL: 272 300

Estimated savings

The project generates considerable cost savings as a result of the shift to a cheaper fuel. Additional
savings are produced by the reduction of heat losses in the space heating systems of Vassil Levski
School and the administrative building of the municipality as a result of their reconstruction from
steam-based to water-based systems. The calculations have used the price of LHO announced by
LUCKOIL Neftochim by January 2003 (BGL 1017.6/tonne). The prices of briquettes and bulk
waste wood are those offered in the quotation of ERATO Holding JsC: 34.8 BGL/MWh for
briquettes and 11.8 BGL/MWh for waste wood.

Table 4. Summary of the estimated annual savings
Site Savings, BGL/year
Vassil Levski School 40 370
Administrative building of Haskovo Municipality 22 672
Kiril-i-Metodiy School 8394
Total 71 436

Environmental benefits

An important result of the projects for use of renewable energy sources in general, and the use of
wood briquettes and waste wood in particular, is the reduction of GHG emissions in the atmosphere,
including some of the major pollutants causing the greenhouse effect — carbon dioxide (CO,),
methane (CH,) and nitrous oxide (N;0).

As a consequence of the implementation of the pilot project Use of Waste Wood Biomass for Space
Heating in Municipal Sites in the City of Haskovo savings of GHG emissions in the atmosphere to
the amount of 4430.3 tonnes CO,eqv will be achieved.

The emissions from LHO combustion are calculated using the Methodology for Determination of
the Rate of Emissions from Combustion Processes in the Power Sector, Industry and Space Heating
in the Communal Sector, endorsed by the Ministry of the Environment and Water, Sofia 2000. The
specific calculations of the achieved emission reductions as a result of biomass combustion have
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been carried out under the methodology, applied in the course of working out of the Second
National Communication on Climate Change, Sofia, April 1998. Additional emission factors,
contained in the Revised 1996 IPCC Guidelines for National Greenhouse Gas Inventories are used
as well.

The activities that are included in the emission baseline and baseline calculations are:
e Delivery of Light Heating Oil (LHO) used by the boilers;
e Combustion of LHO in the boilers on the sites;

e Electricity consumption by the boilers.

The activities included in the emission calculations for the project intervention are:
e  Wood briquettes production to cover the demand of the 3 project sites;
e  Wood briquettes & wood waste delivery by road transport;
e  Wood briquettes & wood waste combustion;
e New wood-fueled boilers electricity consumption.

In this way all GHG emissions from the proposed JI project that are significant and reasonably
attributable to the project activity, and also are under control of the project owner/developer are
included in the project boundary.

Project Boundaries

Wood Waste Combustion Figlpct Bl

Wood Briquettes Combustion

Emissions ‘ Emissions
et TR R e R i e oy RN o~ i e B e o e e e T e e 'YW
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Fig. 1. Project boundaries

The main reduction of GHG emissions and other harmful pollutants for this project are as a result
of the replacement of the main fuel and electricity savings. The emissions related to the combustion
of biomass are assumed to be zero, because these are considered to be the same as the amount of
emissions sequestered during the growth of the forestry biomass.

The estimates for the emissions from electricity are in compliance with the plans for construction
and development of the power generation capacities. The calculations of the specific GHG and
other harmful emissions by years correspond to the forecast composition of the generation
capacities, that in the long-term horizon will participate in the procurement of the load chart of
electricity generation. An assumption is made that at the end of the year 2006 Units 3 and 4 in the
Kozloduy Nuclear Power Plant would be decommissioned.

The costs for emissions reduction of 1t CO2eqv, compared to the project incremental cost (the
avoided investment and maintenance costs in the baseline are subtracted from the investment and
maintenance costs for the project) is BGL 50.26/tonne (25.70Euro). The costs for emissions
reduction of 1t CO2eqv are BGL 62.36/tonne (31.88 Euro), compared to the project investment
cost.
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Besides reduction of GHG emissions, the project leads also to reduction of harmful emissions of
local importance for the sites previously fueled by LHO combustion. In addition, sulphur oxide,
nitrogen oxide and dust emissions from the fossil-fuels-fired power generation plants will also be
avoided, although in negligible quantities.

Time schedule of project implementation

The pilot project for use of biomass for space heating in municipal sites in the city of Haskovo may
be implemented within a period of 5 months during the 2003 off-heating season (from April till
September). Separate assembly work teams are envisaged, so that a certain overlapping will be
possible during the time of work on the different sites. The installation of the pyrolysis boilers in
the administrative building and in Kiril-i-Metodiy School will start a month earlier than the
installation of the boiler in Vassil Levski School because of the shorter delivery time. The main
activities are planned for the months July and August, when the rate of human presence in the
buildings is lower and hence the implementation process will be facilitated. The construction and
assembly works in the three sites will be finished by September 20 and systems will be accepted
and commissioned into regular operation at the end of September. The purchase of the required
equipment and materials, as well as the selection of the subcontractor for the dismounting and
installation works will be effected by tender.

Financial plan of the project

The Financial Plan envisages loan capital to the amount of BGL 182100, lent by a creditor, and
equity contribution of the borrower, the Municipality of Haskovo, to the amount of BGL 90,200. In
addition, the Municipality will bear the costs of interest during project implementation, to the
amount of BGL 3559. Thus the total contribution of the borrower to project financing accounts for
34% of the total project costs.

Cashflow analysis

The major financial indicators (Payback Period, Internal Rate of Return, Net Present Value) have
been calculated from the project cashflow at 15% Interest Rate and 4% annual inflation rate.

Nominal interest rate 15 %
Real interest rate 11.11 %
Payback period by net savings 3.33 Years
Internal Rate of Return 28.80 %
Net Present Value 276 840 BGL

The calculations are based on economic lift cycle of 15 years. An additional amount of a total of
BGL 51150 has been envisaged for maintenance and repair during that period. The avoided
investment costs for replacement of the entirely worn-out equipment is BGL 27120. The avoided
costs, which would have been spent for repair and maintenance of the existing boilers, amount to
BGL 25750.

On the basis of the financial parameters of the project, as reviewed above, one may declare that the
project will generate a sufficiently strong and stable cashflow, which allows guaranteed servicing
of a loan to the amount of investments envisaged.

If the project is implemented as a Joint Implementation project, there will be additional revenue to
the project cashflow during the years of the First Commitment Period (2008 — 2012) — revenue
from the sale of GHG emission reductions. The amount of this revenue will depend on the price of
It CO2eqv, negotiated between the Parties. This additional revenue will improve the economic
indicators of the project. It is particularly important to know the exact time when these funds will
be made available to the project owner — the Municipality. The most favorable option will be the
one, which provides that the Municipality could receive at least 50% of the value of the transaction
prior to project start (advanced payment). It will help diminish the burden of initial investments.
Bearing in mind the amount of the estimated savings, no diminishing of the required loan money
may be expected.
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Risk and sensitivity analysis

Three main groups of risks related to project implementation have been studies and evaluated:
e Risk of non-completion of the project — evaluating the risks of exceeding the budget and
delayed commissioning of the system;

e Operational risk - reviewing the probability that the estimated net savings may not be
achieved to the same level because of unadequite operation;

e Price risk - mainly with respect to the ratio of fuel prices.

Under the worst case scenario the simultaneous impact of all envisaged risks is evaluated.
Exceeding of the budget is incorporated with a risk weight of 5%. The risk of delayed
commissioning is assumed to be 1 month. Diminishing of the net savings due to operational
failures and price changes is reflected by a risk weight of 10%. The worst case scenario serves to
test the combination of all scenarios mentioned above.

In all scenarios the financial indicators of the project remain in acceptable limits.

The sensitivity analysis of the project reviews the two main factors, which may affect the results of
it and change the technical and economic parameters. These are: (1) change in the ratio between the
prices of LHO and biomass, on which achievement of the calculated level of savings depends; and
(2) project implementation with a different amount of investments. The analysis snows that the
project remains profitable in conditions of the NPV and IRR changing with 50%.

3.5. Assessment of the project’s replicability and sustainability in
Bulgaria

The preliminary study envisaged that if the pilot projects in Haskovo prove to be efficient, the
project will be further replicated in the regions with good potential, where district heating network
are not developed. Small scale boilers burning wood and wooden briquettes could be installed for
centralized heating of public houses and households, currently using electricity, coal and residual
oil. Potentially the project is good for replication for more than 20 (presumably 24) regions with
waste wood availability and potential for waste wood reprocessing into briquettes around he
country.

In order to make the study for the replication of the pilot projects more realistic and feasible, the
potential of the Municipal Energy Efficiency Network EcoEnergy was used as a basis. EcoEnergy
involves 39 municipalities-members from all parts of the country. 23 of them belong to the 14
regions with high potential for waste wood production (listed in Part 2). The municipalities-
members of EcoEnergy have developed an information database for their municipal facilities and
the respective energy consumption by fuel types, as well as information about heating sources and
installations in the buildings. Unfortunately, this information cannot be directly provided to this
report as the software is in Bulgarian language. Anyway, as it is available to the project team, an
extract is done to illustrate the replication potential of the project in other regions and
municipalities in the country.

A selection is done to identify the number of public buildings with local boilers using liquid fuels.
The buildings with local boilers on liquid fuels in these municipalities amount to 435. They are
currently using 104597 MWh heat energy, produced from fossil liquid fuels. The baseline for
energy use considers the need for more energy in order to provide the necessary normative level of
heating to the buildings. It was proved by a number of energy audits that the temperatures in the
public buildings are lower that needed to assure for normal working conditions. The amount of
additional energy to provide for this comfort levels is about 20% higher that the current energy use.
Considering this, the baseline annual energy needed for the 435 buildings amounts to 125516 MWh.
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Table 5. Energy consumption in public buildings with local boilers using oil fuels in 23
municipalities in Bulgaria

e Municipality Buildi{lgs with Current annual | Baseline annual fuel
boilers fuel use MWh use MWh

Blagoevgrad Blagoevgrad 35 22319 26783
Razlog 10 2330 2796

Pazardzhik Pazardzhik 12 1321 1585
Sofia Slivnitza 4 345 414
Botevgrad 6 2212 2654

Bourgas Bourgas 35 9575 11490
Aitos 12 1583 1900

Lovech Lovech 6 695 834
Troyan 11 43 52

Stara Zagora Stara Zagora 21 2935 3522
Kazanluk 3 293 352

Plovdiv Karlovo 24 9683 11620
Varna Varna 37 9669 11603
Sliven Sliven 26 4166 4999
Kotel 4 609 731

V. Tarnovo V. Tarnovo 31 4472 5366
G. Oryahovitsa 20 1970 2364

Svishtov 21 4107 4928

Haskovo Haskovo 32 4360 5232
Silistra Silistra 27 13473 16168
Kardzhali Kardzhali 33 5916 7099
Gabrovo Gabrovo 22 2278 2734
Sevlievo 3 243 292

Total: 435 104597 125516

A programme for fuel switch of these buildings to waste wood biomass would lead to the
utilization of 125516 MWh energy produced from wood biomass. We assume, as identified in the
pilot project, that about 50% of this biomass would be in the form of briquettes and 50% - in wood
waste. The reductions of GHG emissions as a result of this programme will amount to about
502104 t of COyeqy. for 15 years lifetime of the programme. (Table 6)

Table 6. GHGs emission reductions

Emissions Baseline JI scenario Emissions reduction
CcO, tonnes 475768 0 475768
CH, tonnes 94 135,6 -109,3
N,O tonnes 94,1 0 94,1
COgeqv. tonnes 504951 2846,7 502104,3

The financial savings from the difference in fuel prices would amount to 8134064 BGL/year. The
investments needed for implementation of the programme would amount to about 12-15 mln USD.

However, the programme might not be limited to the municipalities included in this study. They
were selected because they belong to regions with proven high potential for wood biomass and
because data are available for their buildings. On the other hand, successful implementation of such
projects in municipal buildings would increase the interest of private companies and the residential
sector to initiate similar fuel switch to biomass. It is very important to start with the implementation
of a pilot project and to disseminate the information about its results and increase awareness of a
wide range of consumers.
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The feasibility and sustainability of the programme depend on 5 main factors:

i) Availability of wood resources;

i) Capacity for collection, processing and delivery of wood products in the desired form
(wood, waste wood, wood briquettes and pellets, shavings, chips, etc.) in the quantity
needed;

iii) Capacity for production of efficient wood biomass fired boilers;

iv) Availability of initial investments to cover the prices of boilers;

V) Management of the programme to assure for low transaction costs.

The wood resources, as already presented in Part 2, are available in the country and they are the
best prerequisite for the implementation of such a programme. Although the capacity for collection,
processing and delivery of wood products is developed to some extend, it will not be enough to
satisfy the needs if not further developed. Establishing waste wood processing sites, which could
process wood briquettes and pellets in economically feasible manner, can resolve the problem. This
can be either left to the market, or stimulated by the interested public authorities. One such facility
is capable of processing up to 30 000 solid cubic meters of waste wood when working 24 hours (3
working shifts). The infrastructure price of such fully operational facility is no higher than 250 000
Euros. The operational expenditures of the facility can reach up to 700 000 Euros per year.

The capacity for production of efficient wood biomass fired boilers is developing in the country.
There are a number of companies producing traditional boilers, which can shift to the production of
these specialized boilers. The developed market would be a good incentive for this. A good
example is the ERATO company which has developed such a production during the last few years
and is further expanding its production in quantity and nomenclature. The efficiency of the
programme would substantially increase if the production of pyrolysis boilers with higher capacity
were enlarged. On the other hand, the increased production of boilers would create competition and
would probably lead to reduction of prices.

The pilot project for one municipality can be easily contracted as JI project as the owner of the
facilities is one legal entity — the municipality. Entering into a programme for greater number of
municipalities, an intermediary would save transaction costs. The role of such intermediary can be
played by:

i) Specially established consortia among the municipalities and establishment of a project
implementation unit;

ii) The Municipal Energy Efficiency Network as a consortia and its Secretariat as project
manager;

iii) The National Environment Protection Fund (recently transformed into an Enterprise

for Management of Activities for Environmental Protection) or the National Eco Trust
Fund — they are both state funds. There is an example of using a state environment
fund as an intermediary for a JI project is the Czech Republic.

Conclusion

The proposed project and the wider peogramme answer the criteria for JI projects. Their
implementation would be a good step to further involvement of more partners from different
sectors in activities for utilization of waste wood biomass for energy production, and respective
reductions of GHG emissions.
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Introduction

Project objectives and approach

The main objective of this study is to assess the feasibility of waste wood utilization for
centralized heat generation for space heating in Bulgaria as a climate mitigation project in
the frame of Joint Implementation. The technical solution for the project is installation of
highly efficient boilers, incl. pyrolysis boilers. The approach applied is by undertaking a
cost-benefit analysis of a small-scale pilot project in average for the country conditions,
and assessment of the replicability and sustainability of such actions in Bulgaria. An
assessment of the potential of this type of projects as Joint Implementation projects is done.
The study is based on desk research and on-the-site investigations.

The study was required by the Ministry of Environment of Japan and coordinated by the
Overseas Environmental Cooperation Center (OECC), supported by the Regional
Environmental Center for Central and Eastern Europe (REC). The Bulgarian project has
been selected on the following grounds:

e The Bulgarian State has demonstrated its great concern about climate change issues
since Rio Conference in 1992. Bulgaria has elaborated Bulgarian National Policy to
address Climate Change. The country ratified the Kyoto Protocol in 2002;

e There is a big room for international cooperation in Bulgaria in the field of climate
change (in 1999 Bulgaria was 51% below the emission level of the baseline year
1988 according to the 3" National Communication on Climate Change);

e JI projects are one way to attract foreign investments as well as environment
friendly technologies in a country which is facing difficulties in the process of
transition to a market economy;

e Unemployment rate in the forest and mountain regions of Bulgaria is over 20%.
Implementation of the project will allow the creation of new jobs in waste wood
collection and processing, processed waste wood supply, as well as installation,
operation and maintenance of heating facilities.

Scope of the Feasibility Study

e The project is focusing at the use of waste wood biomass for heat energy
production in municipalities in Bulgaria;

e Reduction of emission of carbon dioxide (CO,) as the most important Greenhouse
Gas (GHQ) is the main target of the project;

e Other emission reductions from fossil fuel combustion and methane (CHy)
reduction from waste disposal are in the focus of the project as a side effect.
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Counterparts for the study:

i)

iii)

The Centre for Energy Efficiency EnEffect is the leader and main contractor for
carrying out the study. EnEffect is a non-governmental organization,
established in 1992 and working mainly in the area of demand-side energy
efficiency. EnEffect has also developed capacity in climate change issues
through the completion of a number of studies for the Regional Environmental
Center for Central and Eastern Europe (REC) and the World Resources Institute
(WRI), the Organisation for Economic Cooperation and Development (OECD),
the government of the Netherlands, etc. EnEffect is the executing and
implementing agency for the project “Energy Efficiency Strategy to Mitigate
GHG Emissions. Energy Efficiency Demonstration Zone in the City of
Gabrovo, Republic of Bulgaria”, funded by the Global Environment Facility
(GEF) through the United Nations Development Program (UNDP). EnEffect is
acting as the Secretariat of the Bulgarian Municipal Energy Efficiency Network
EcoEnergy, established in 1997. (More information is provided in Annex 1)

The Energy Institute JSC provides expert support for the study in the
assessment of the available resources of wood and wood waste in the country,
in the technical issues concerning the technologies applied, and provided
support for the estimation of emissions reductions. The Energy Institute is a
joint-stock company dedicated to providing science and technology-based
solutions in the field of energy, environmental protection and climate change. A
unit within the Institute has been responsible for the preparation of the National
Communications on Climate Change, as well as for the National Greenhouse
Gases Inventories for the years 1988, 1990 — 1999. The unit has developed the
National Action Plan on Climate Change approved by the Bulgarian
government in 2000. (More information is provided in Annex 1)

The Municipality of Haskovo is the owner of the pilot project facilities.
Haskovo is a typical Bulgarian municipality with average for the country
availability of wood resources. The Municipality of Haskovo comprises 37
human settlements, including one city — the city of Haskovo. It has a population
of 100,124 inhabitants (More information is provided in Annex 2)

ERATO Holding (a shareholder manufacturing and services company) — local
partner.
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1. Policy and Institutional Background in the Country

1.2. Brief presentation of Bulgaria

Population (2002): 7.933 million

Population per sq. km: 71.84

Population growth: -0.6%

Life expectancy: 72 years

Population below

0,
national poverty line: 12.8%

GDP per capita (2001): USS$ 1,669

GDP (2001): USS$ 13,553 million

GDP Growth (2001): 4%

Fig. 1. Location of Bulgaria in Europe

Bulgaria is located on the Balkan Peninsula, in the South Eastern part of Europe. The
country borders on the Black Sea to the East, with the Republic of Romania to the North,
with Greece and Turkey to the South, and with the Federal Republic of Yugoslavia and
Republic of Macedonia to the West. The territory of Bulgaria is 110,993.6 km®, the total
length of the boundaries is 2,245 km, of these 52.6% land, 30.6% river and 16.8% sea.

The Bulgarian landscape is highly diverse. The vast lowlands of the Danube plains
dominate the North and in the south there are highlands and elevated plains. Along the
Black Sea coast there are 130 km of excellent vast beaches. The terrain of Bulgaria is
diverse, the mountains are high and low, rocky and folded, deep valleys, shallow rivers and
large planes.

Bulgaria has a moderate continental climate with average annual temperatures of 10.5°,
with four seasons: spring, summer, fall and winter. There is a marked Mediterranean
influence in the climate in the southern parts of the country.

The population of Bulgaria is 7,932,984 residents (March, 2001). About 69% live in the
cities. The Bulgarian ethnic group represents 85.8% of the population. Other major ethnic
groups are the Turks (9.7%) and Roma (3.4%).

Nine cities have a population above 100 thousand residents. The capital city Sofia has over
one million of residents, followed by Plovdiv, Varna, Bourgas, Rousse, Stara Zagora,
Pleven, Sliven and Dobrich. The average density of the population is 73.42 persons/km2.
The country is divided into 28 regions and 262 municipalities.
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Fig. 2. Physical Map of Bulgaria

Soils are varied and of good quality. Bulgaria does not have large inland rivers, but has a
relatively large number of unevenly distributed smaller rivers that spring from mountains
and flow to the Danube, Black Sea and Aegean Sea. There are few natural lakes, even
though there are no less than 260 high mountain lakes located in Rila and Pirin at 1900-
2400 m altitude. A number of artificial reservoirs have been built. Bulgaria is one of the
richest in mineral water resorts in Europe. The country possesses rich biodiversity, a good
system of protected territories and a large number of biosphere reserves.

Bulgaria is a parliamentary republic. The Constitution is the supreme law of the country.
The latest Constitution of the Republic of Bulgaria was adopted in July of 1991 and
features all basic principles of modern constitutionalism. It provides for a multi-party
parliamentary system and free elections on the basis of universal suffrage.

Bulgaria has made significant progress in its transition to a democratic society and
functioning market economy, following a difficult start.

During 1997 Bulgaria experienced a large economic crisis, mainly caused by
postponement of essential structural reforms of the Bulgarian economy. To help overcome
the economic crisis and to stabilize the exchange rate of the Bulgarian Lev, a Currency
Board was introduced effectively as of July 1st 1997. The Currency Board was proposed
by the IMF and World Bank as an active attempt to curb down inflation, devaluation of the
BGL and the run on the banking system. The Currency Board Arrangement was supported
by a tight fiscal policy, strict incomes policy, and a broad agenda of structural reforms.
Since the operation of this currency board the exchange rate stabilized. Currently the Lev
is pegged to the Euro (1 € = 1.956 BGL).

Strong support by all political parties for Bulgaria's EU accession and NATO membership
is effectively anchoring the direction of macroeconomic policies and structural reforms.
The current economic policy measures and reforms are designed to help Bulgaria make
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substantial progress towards meeting the conditions for accession to the European Union.
The goal of accession to the European Union should create momentum for structural
reforms, which are essential for the development of the Bulgarian economy.

Important progress toward long-term macroeconomic stability has been achieved. Real
GDP growth averaged about 4 percent per year in 1998-2001 and inflation has been
contained to single digit levels. Poverty has declined by nearly two-thirds since 1997 to
12.8 percent in 2001, but remains more than double the pre-crisis level. Yet,
unemployment remains high.

There have been major structural changes in the economy. The first generation of structural
reforms have been implemented, with the private sector share of GDP reaching 63 percent
and the share of private sector banks in the banking system increasing to 80 percent at end-
2001.

Although Japan as a country is the biggest donor of grants for Bulgaria among the states of
G-24, Japanese companies are somewhat reserved to invest in this country. According to
data of the Ministry of Economic Affairs, the direct Japanese investments in Bulgaria for
the period from 1992 till the third quarter of 2002 amounted to hardly USD 23.7 million
and rank at the 19™ place on the list of investors'. During the recent ten years there is a
drop in the goods turnover between Bulgaria and Japan, which is currently almost the half
of the volumes in 1989.

At its 18" session in 2002 the currently operating Bulgarian-Japanese Economic
Committee recommended to Bulgaria to propose to Japan projects, which underline its
advantages as compared to the other CEE countries. These are, among others, its outlet on
the Black Sea, its closeness to the markets of the Black Sea states and the Middle East, the
availability of three sea ports and airports, the unique climate. Agriculture and protection
of the environment may be some of the priority spheres for Bulgaria. Processing of
biomass, which is one of the most prospective energy sources, may become the basis for
collaboration.

1.2. National climate change policy

By signing and ratifying the United Nations Framework Convention on Climate Change
(UN FCCC) as Annex I Party, Bulgaria has demonstrated its concern about global climate
change and its political will to fulfill the commitments under the Convention. Bulgaria
ratified the Kyoto Protocol in 2002, thus assuming the obligation under the Protocol to
implement adequate policies and measures to achieve reduction of its annual GHG
emissions by 8% during the period 2008-2012 compared to the amount of emissions during
the base year 1988.

Bulgaria has developed a National Action Plan on Climate Change (NAPCC), including
specified policies and measures for GHG emissions mitigation. The plan was adopted by
the Bulgarian government in June 2000. Since January 2003 an up-date of the NCCAP has
started, supported by the government of the Netherlands.

The Bulgarian national policy to address climate change is coordinated by the Ministry of
Environment and Water (MOEW). This ministry is responsible for proposing,
coordinating and implementing the activities aimed at meeting the obligations under the

! Source: Bulgarian Foreign Investment Agency

Center for Energy Efficiency EnEffect



Utilization of waste wood for centralized heat supply to buildings in Bulgaria

UNFCCC and the Kyoto Protocol. It is coordinating the national climate change policy and
is representing the country and the government in the international negotiations. It is also
responsible for the reporting the annual inventories of GHG emissions and the national
communications to the Climate Secretariat. The MOEW is the driving force for climate
change mitigation policies and measures in the country and is leading the application,
control, update and adaptation of the NAPCC. It is also responsible for the participation of
the country in the flexible mechanisms of the Kyoto Protocol.

Two other bodies are supporting the MOEW in its climate change activities: the
Intergovernmental Commission on Climate and the Steering Committee for Joint
Implementation projects.

The Intergovernmental Commission on Climate (IGCC) was established in July 2000 to
control and coordinate the activities of ministries and agencies during the implementation
of the NAPCC. Chairman of the Commission is a Deputy Minister of Environment and
Water. Representatives of the Ministry of Economy, Ministry of Finance, Ministry of
Justice, Ministry of Transportation and Communications, Ministry of Regional
Development and Public Works, Ministry of Education and Science, Ministry of Foreign
Affairs, Ministry of Agriculture and Forestry, the Executive Energy Efficiency Agency,
Ministry of Energy and Energy Resources and the Privatisation Agency are members of
the Commission.

The Steering Committee (SC) for Joint Implementation projects is an evaluation body for
Article 6 projects (CDM and JI). It consists of representatives from the Ministry of
Economy, Ministry of Finance, Ministry of Regional Development and Public Works,
Ministry of Agriculture and Forestry, the Executive Energy Efficiency Agency, Foreign
Investments Agency, Technical University, Ministry of Energy and Energy Resources and
Ministry of Environment and Water. Chair person of the Committee is the Deputy Minister
of Environment and Water.

The Steering Committee evaluates the proposed JI projects according to the existing
national criteria for JI projects on the basis of a Project Design Document. If necessary,
additional expert opinions and statements from the relevant ministries and organizations
are requested. These activities are free of charge. The Steering Committee takes a decision
to advice the Minister of the Environment and Water to issue or not a Letter of Approval
for each particular proposal.

1.3. National energy policy and national policy on the
utilization of renewable energy sources

Bulgarian energy sector holds a key position in the national economy. Some of the
problems related to this sector’s development are the limited national energy resources, the
high share of imported energy resources in the general structure of the international trade
balance of Bulgaria, the high energy intensity of industrial production, and the subsidies to
some energy resources production. The last few years are characterized by a process of
restructuring, privatisation and liberalization in the energy sector.

The Ministry for Energy and Energy Resources (MEER) takes care of the policy
development in the energy supply and energy efficiency, of the energy transformation,
transmission and distribution systems, penetration of policy decisions. The State Energy
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Regulatory Commission is responsible for the state regulation in energy. The Energy
Efficiency Agency (EEA) is an executive agency attached to the Minister of Energy,
taking overall responsibility for the policy formulation in the field of energy efficiency and
renewable energy sources.

The total primary energy consumption for the period 1985 — 1999 (which was relatively
steady for the period of 1985 — 1988) underwent steep decrease in the last decade. The
same is valid for the energy consumption.

Bulgaria has limited domestic energy resources and imports over 70% of the energy
carriers demanded. Almost all liquid fuels and natural gas are imported. The local
production of these energy sources is beneath 1% of the gross consumption. High
caloricity bituminous and anthracite coal is also imported.

The basic domestic energy resource is the low-quality lignite, extracted in the “Mariza
East” open-pit mining complex. This resource is used for generation of about 35% of the
electricity produced in the country.

Under these preconditions the use of Renewable Energy Sources (RES) is always a
significant alternative in forming the country’s energy balance. The potential of RES is
assessed to be high in numerous studies. Nevertheless, the actual utilization of this
potential is low — so far, the greatest development has taken place for utilization of the
hydro potential. The difficulties in RES potential utilization are complex, including
technological, legislative, geographical and other issues. As a result, the share of RES
(except hydro) in the energy balance of the country has only been 0.4% so far. In the
meantime the energy intensity of the Gross Domestic Product (GDP) is 2 — 5 times higher
than that in the European Union member states, which is accompanied by excessive use on
energy resources, higher pollution to the environment and big dependence on energy
imports.

This situation led to initialising a National Programme for Renewable Energy Sources
(NPRES) to be implemented during the period 2003 - 2010. The elaboration of the
programme started in 2000 by the National Energy Efficiency Agency in accordance with
the Energy and Energy Efficiency Law. The elaboration and coordination of the
Programme was held with the participation of all the Ministries and Agencies as well as
the Regional Administrations. The branch and regional programmes for RES presented are
included in the programme. Currently, it is under discussion by the government. The draft
NPRES includes the following energy sources:

e Solar (thermal boiler and heating installations);

e Solar (photo solar installations for electricity);

e Wind (ground and other installations);

e MHPP (micro and small Hydro Power Plants with capacity up to 10 MW);
e Geothermal energy for heating and electricity;

e Biomass (agricultural, wood, industrial and household);

¢ Biogas (from landfills).

The NPRES comprises concrete investment projects and project proposals for large-scale
use of RES. The primary and the secondary set of projects for NPRES (as of July, 2002)
consist of about 1000 real investment projects and project proposals.
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A special attention is paid to the biomass, which constitutes a considerable RES share. The
biomass utilization is an issue with rather practical achievements in the EU countries.
Within the commenced Campaign for large-scale market introduction of RES (2000 —
2005) to the Green Book for Energy Strategy of EU, the utilization of biomass forms a
large share of RES.

The main laws pertaining to public relations with respect to promotion of the use of
renewable energy sources are the Energy and Energy Efficiency Act and the Forests Act.
The provisions of the Energy and Energy Efficiency Act provide some incentives for the
use of renewable energy sources, synthesized in the following:

(1) The energy transmission or distribution companies may purchase heat and power
generated from renewable energy sources, provided:

e A mandatory obligation to purchase heat and power from RES is incorporated
in the license of the energy transmission or respectively distribution company;

e In the process of distribution of the electricity load the operator of the
transmission network shall give priority to power generation plants, which use
renewable energy sources.

(2) The activities to increase energy efficiency and promote the use of renewable energy
sources shall be supported through implementation of projects under programmes at the
national, sectoral, regional and local/municipal levels.

(3) Opportunity is provided for active collaboration in technology transfer and the
exchange of knowledge and experience in the field of energy efficiency and the use of
RES through expert assistance.

(4) The Energy Efficiency Agency is obliged to keep an information system on energy
efficiency and the use of RES.

(5) The Ministers and the top officials of other institutions, the regional governors and
mayors are authorized, within their respective sphere of competence, to conduct a
policy and work out drafts for legal acts, aligned with the legislation of the European
Union for promotion of the use of renewable energy sources with the aim to reduce the
energy intensity of the Gross Domestic Product, as well as to implement energy
efficiency programmes involving the use of renewable energy sources.

(6) The Ministries and other governmental institutions, the regional administrations and
the municipal authorities in municipalities with a population above 100,000 inhabitants
are obliged to set up specialized administrative structures, which will be assigned the
task to work out proposals for formulation and implementation of policies and
measures for encouragement of the use of renewable energy sources in the respective
public or economic sector, region or municipality, or to assign these functions to
existing administrative structures.

(7) In compliance with their sphere of competence the branch ministries should allocate
funds from additional sources of financing for funding the projects of the regional and
municipal programmes for energy efficiency improvement and promotion of the use of
renewable energy sources.

(8) The budget of every municipality should envisage funding for the costs of drafting and
implementation of municipal programmes for energy efficiency improvement and
promotion of the use of renewable energy sources.
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(9) The Ministry of Energy and Energy Resources and the Energy Efficiency Agency are
assigned also the responsibility to launch training at different levels in how to identify,
evaluate, prepare, finance and manage investment projects for the utilization of
renewable energy sources.

The application of the Forests Act also provides for incentives for the use of renewable
energy sources. It contains a requirement for reforestation and aforestation to increase the
forests stock, one of the specifically recommended means to that effect being plating of
intensive crops of rapidly growing species for production of wood and biomass.

At the same time some important barriers exist which hamper the utilization of renewable
energy sources:

e To date there is neither a National Strategy nor a National Plan on the utilization of
RES approved in the country.

e The required by-laws for application of the regulatory framework for effective
promotion of the utilization of renewable energy sources are not in place as yet.

e The energy sector reform with respect to privatization and the abilities of
transmission or distribution companies to purchase heat and power produced from
renewable energy sources is delayed.

e The system for raising public awareness on the use of renewable energy sources is
not adequately developed as yet.

e No national funds for support to projects related to the utilization of renewable
energy sources have been set up as yet.

e No use is made of the full range of economic tools, which may be used to promote
the use of RES, for instance tax reductions etc.

According to the data published in the final report of the PHARE? project Technical and
Economic Evaluation of Renewable Energy Sources in Bulgaria (1995-1998) the potential
for biomass utilization in Bulgaria is assessed as follows:

e 21434 GWh/year biomass from agricultural solid waste

e 133 GWh/year paper waste biomass

e 668 GWh biomass from fuel wood (waste wood is not accounted)
e 147 GWh/year liquid agricultural waste biomass

Currently, this potential is not well utilized. As for the biomass, there are installations for
heat generation and co-generation from wood waste with gross installed capacity of 963
MW. There are still no working installations for energy generation from agricultural waste
(solid and liquid). A single attempt to utilize straw in a small district heating company
failed due to economic reasons.

In the NPRES for the period 2003 - 2010 25 projects for biomass utilization installations
are included. The required investments total USD 374.3 million. The aggregated heat
capacity is 249.5 MW and the heat energy produced per year is estimated at 1497 GWh.

2 PHARE (Poland Hungary Assistance for Reconstruction of the Economy) A programme of the European Commission initially directed to Poland and Hungary and

later extended to all candidate countries.
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As a conclusion, the actual start of large-scale market penetration of RES is still pending.
The projects implemented so far have been financed exclusively from external/foreign
sources. Nevertheless, the first steps in this direction are already underway and all in all
there are no real barriers to the implementation of concrete projects.

Bulgaria lacks a systematic experience and practice with utilization of biomass. There is an
urgent need for development of a national strategy to boost the effective and
environmentally friendly heat generation and cogeneration from biomass. In this regard,
the country can make use of the experience gained in the Czech Republic, Slovak Republic,
Germany, Austria, Denmark and the Netherlands. These countries encourage the
manufacturing of biomass-utilization systems and the production of biomass fuel through
economic and financial schemes and preferences.

1.4. National JI policy, institutional infrastructure, procedures

The Kyoto mechanisms Joint Implementation (JI) and International Emission Trading are
looked at by the government as opportunities for co-financing and financing of GHG
mitigation measures together with possibilities to obtain economic, technical and expert
support. These mechanism set also options for economic benefits from the GHG mitigation
policy in the country.

The areas of potential JI projects in Bulgaria are:

o FEnergy supply: renewable energy (e.g. wind mills); biomass (heat and/or electricity
generation); cogeneration; improving energy efficiency by replacing existing
equipment (installing new efficient one, new water pumps etc.); minimisation of
transport and distribution losses (e.g. update pump stations for gas transport); fuel
switch (e.g. switch the fuel for a boiler from coal to biomass).

e FEnergy demand: replacement of existing 'household equipment' (such as installing
100 000 energy efficient light bulbs in low-income households); improvement of
energy efficiency of existing production equipment.

e Transport: more efficient engines for transport (e.g. replacing old diesel trains by
modern diesel trains); mode shift (e.g. from plane to train); fuel switch (e.g. public
transport buses fueled by natural gas).

e Waste management: capture of landfill methane emissions; utilization of waste and
wastewater emissions.

e Forestry: Afforestation and reforestation.

A Joint Implementation Unit (JI Unit) in Bulgaria was created in 2000 with support from
the government of the Netherlands. The JI Unit is under the direct supervision of the
Ministry of Environment and Water. The Unit's staff perform the provision of expertise in
relation to the Prototype Carbon Fund (PCF), Emission Reduction Unit Procurement
Tender (ERUPT) and other relevant programs of the countries with which Bulgaria has
signed Memoranda or Agreements on JI cooperation.

The main task of the Unit is to evaluate the project proposals submitted, and advise the
Bulgarian Ministry of Environment and Water. The JI Unit assists in the development of
project selection criteria and coordinates the Joint Implementation activities with the
Ministry. A significant part of JI Unit's responsibility is the promotion of relevant JI
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schemes and creation of awareness on Joint Implementation in general. The purpose is to
increase the quality and the quantity of future Bulgarian projects implemented under the
Joint Implementation mechanism.

Criteria for JI projects selection have been developed and approved by the JI Steering
Committee. They were mainly connected with the Memorandum of Understanding
between Bulgaria and the Netherlands, and are currently under revision to incorporate the
interests of more partners. The basic requirements to the GHG emission reduction projects
offered as JI projects include: feasibility, transparency, simplicity and predictability.

Besides these general requirements the projects should meet, the project proposals should
be evaluated in compliance with the following criteria:

e project admission requirements - aims at exclusion of project proposals that fail to
meet the basic requirements of a JI project, and especially the requirement for the
project to offer a well-founded baseline scenario and an actual evaluation for the
emissions reduction upon project application;

e general evaluation criteria - include the agreement of the project with the priorities
set by the host country;

e cnvironmental criteria for project evaluation - the project should bear
environmental additionality in relation to the baseline scenario; guaranteed
economic and effective usage of the natural recourses and no adverse effect on
other regional/local environmental indicators;

e social, financial and economic criteria;

e technical and technological criteria.

1.5. Experience in the country with JI projects

Bulgarian government has already started some Joint Implementation initiatives. However,
the opportunities provided in the pilot phase were not sufficiently used. The experience of
the government with Activities Implemented Jointly was very limited (only one project
was implemented under this mechanism in Bulgaria).

In 2000 Bulgarian government signed a Memorandum of Understanding with the
government of the Netherlands for the implementation of JI projects under an Emission
Reduction Unit Procurement Tender (ERUPT) procedure and dividing the emission
reductions between the two countries. 6 Bulgarian projects have been submitted to the first
two tenders, mainly projects for utilization of RES:

e "Cascade SHPP, Iskar, Community Svoge" - small hydro power plants;

e Reduction of Greenhouse Gases by Gasification of the Towns of Veliko
Tarnovo, Gorna Oryahovitsa and Lyaskovets - gasification of municipal, industrial
and residential buildings;

e Energy Saving Measures and Biomass Burning - fuel switch from heavy fuel to
agricultural (straw) biomass in pulp and paper factory in Noth Bulgaria;

e '"Landfill Gas Extraction and Utilisation in Bulgaria" - methane
extraction&utilisation from existing landfills;

Center for Energy Efficiency EnEffect 14



Utilization of waste wood for centralized heat supply to buildings in Bulgaria

e Windpark Kaliakra Nol - power generation through wind utilisation;
e Forestry Project for CO2 Sequestration — afforestation.

Unfortunately, no one of these projects was successful— the Dutch government approved
none from the 6 projects submitted. A third tender was opened for proposals on 25 October
2002 until 30 January 2003. Several proposals are expected to be submitted to this tender.

Another partnering program under Article 6 of the KP is the Prototype Carbon Fund
(PCF) at the World Bank. The PCF is intended to invest in projects that will produce
significant amount of greenhouse gas emission reductions that could be registered with the
United Nations Framework Convention on Climate Change (UNFCCC) for the purposes of
the Kyoto Protocol. To increase the likelihood that the reductions will be recognized by the
Parties to the UNFCCC, independent experts will follow validation, verification and
certification procedures that respond to UNFCCC rules as they develop. By handling the
business of reducing emissions, the PCF will develop a major knowledge base. The PCF
will maximize the value of its experience by collecting, analysing, and disseminating
information and knowledge to NGOs, governments, private sector interests, and any other
stakeholders involved in the climate change negotiations.

PCF resources will be provided by both the public and private sectors. The PCF aims to
demonstrate how insights and experience from both sectors can be pooled to mobilize
additional resources for sustainable development and address global environmental
concerns. The active participation of both sectors ensures that the PCF will operate
efficiently and in accordance with the Kyoto Protocol while serving the interests of World
Bank client countries. The Host Country Agreement between Bulgaria and the EBRD as a
Trustee of the Prototype Carbon Fund was signed on 14 November 2002.

A Memorandum of Understanding for realisation of JI projects with Austria was signed on
02.09.2002 and is expected to be ratified by the end of February 2003. Memoranda of
Understanding with Switzerland, Denmark and other countries are under preparation.
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2. Inventory of and projections for the GHG emissions

Bulgaria has been successful until now in meeting reporting requirements as an Annex [
Party to the United Nations Framework Convention on Climate Change. Bulgaria develops
and periodically updates the inventories of greenhouse gas (GHG) emissions by sources
and removals by sinks using the methodology for GHG inventory preparation approved by
the Parties to the UNFCCC.

The inventory starts with the year 1988, which is the base year for implementation of the
UNFCCC in Bulgaria. It covers emissions of main GHG gases carbon dioxide (CO,),
methane (CHjy), nitrous oxide (N,O); GHG precursors (NOx, CO and NMVOCs); and
sulphur dioxide (SO;). Although SO, is not officially recognized as GHG gas, it has a
profound effect on the climate, thus the IPCC has included it in the methodology (IPCC
Revised Guidelines 1996) for preparation of national inventories. The emissions of Hydro
Fluorocarbons (HFCs) and Perfluorocarbons (PFCs) were addressed in the studies that
began with the base year in Bulgaria for these gases — 1995. The emissions were re-
calculated in accordance with IPCC Revised Guidelines 1996.

2.1. CO, emissions

CO, emissions are estimated using both methods recommended in the IPCC Guidelines (the
“top-down” (reference) approach and the “bottom-up” approach). The overall estimates of CO,
emissions and in Bulgaria in 1988 and in the period 1990-99 divided by sectors are given in
Table 1.

Energy-related activities are the most significant source of GHG emissions in Bulgaria.
They comprise fossil fuel combustion and production, transmission, storage and
distribution of fuels.

The major part of energy in Bulgaria is produced through combustion of fossil fuels
(Figure 3). In this process, CO, is emitted together with small quantities of other GHG. For
the recent decade, fossil fuel combustion accounts for 60-70% of the global anthropogenic
CO; emissions. Emissions from fuel combustion are reported in some categories as
represented:

e Energy industries

e Manufacturing industries and construction

e Transport

e Other sectors (Commercial, Residential, Agriculture and Forestry)

e Other
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Table 1. CO, emissions from fuel combustion in Bulgaria by sectors (Gg)

1988 | 1990 | 1991 | 1992 | 1993 | 1994 | 1995 | 1996 | 1997 | 1998 | 1999
Energy
Industries 37823 | 39664 | 37626 34127 34 632 31574 32246 | 31286 | 31487 27600 | 26322
Manufacturing
Industries and
Construction 35756 | 19890 12 051 9 694 10 752 11984 14 582 14010 13 968 11 401 9488
Transport 12639 | 10864 6525 6435 7444 6 547 6 845 6306 5315 6475 6212
Other Sectors 7612 5381 4 086 4612 4117 3325 2621 3238 2678 2989 2491
Other 1 666 1 006 882 196 733 810 315 261 112 49 0

Source: GHG National Inventory, 1999

Fig. 3. CO, emissions by IPCC-defined sectors in 1999
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Source: 3rd National Communication on Climate Change, 2002

Information about CO2 emissions by types of fuel source is provided for the commercial,
residential, and agriculture and forestry sectors. The information about the commercial
sector (Table 2) includes the fuels used in public buildings such as schools, hospitals,

office, etc.

Table 2. CO; emissions by fuels in Commercial sector,Gg

Fuel 1997 1998 1999 2000

Natural Gas 27.02 2.34 37.51 28.64
Gas Oil 0.04 211.85 270.88 225.34
Residual Fuel Oil 6.27 57.76 93.07 58.68
Anthracite 1.16 0.00 0.00 0.00
Black Coal 5.11 0.00 0.00 0.30
Brown Coal 1.46 8.03 80.59 6.69
Lignite 1.92 0.00 11.69 2.21
Coke 0.00 0.00 0.01 0.02
Wood’ 8.59 103.34 56.36 40.07
Coal Briquettes 2.17 8.40 6.70 5.30
LPG 0.00 0.00 2.31 2.50
Total 45.14 288.38 502.76 329.68

Source: GHG National Inventory, 1999

3 The emissions from wood combustion (row “wood”) are not accounted for in the row “Total”

Center for Energy Efficiency EnEffect 17




Utilization of waste wood for centralized heat supply to buildings in Bulgaria

The analysis of the table shows that the main CO2 emission sources are the gas oil, residual
fuel oil and wood. The emissions from natural gas, brown coal and coal briquettes are
smaller. During the last two years liquified petroleum gas (LPG) is being used, which also
leads to CO2 emission. One of the peculiarities is the fall of the natural gas emissions in
1998 in comparison to the rest of the years in this period. That is due to the sudden rise of
the prices and the changing delivery conditions during this period. Another peculiarity is
the sudden increase of the brown coal emissions in 1999 which is compensated by nearly
double decrease of wood consumption compared to that of the previous year. This can be
explained by commencing the process of changing the property in this sector in which the
prices influence to a greater extent the orientation to a certain kind of fuel.

Hereby, and in the other tables, CO2 emissions from wood combustion are not taken into
consideration in the aggregate emissions in accordance to the requirements of the 1966
IPCC Revised Guidelines.

Table 3 displays the CO, emissions for the Residential sector. The main sources of CO2
emissions from the households are the Coal Briquettes, wood, brown coal and lignite.
Considerably smaller quantities of LPG and gas oil are burned, which emitted ten times
less CO2 emissions than the above mentioned basic emission sources. During the last two
years the Settlement Natural gas supply program was started as a result of which there are,
though small, emissions from natural gas combustion. During the period is spotted stable
trend towards decreasing the coal consumption at the expense of the increased wood
consumption. This is a result from the price policy held by the state and removal of the
subsidies from coal and briquettes, which led to increased timbering for energy use.

The greatest share of the CO2 emissions is due to Coal Briquettes combustion. They have
high relative share (over 70% of the CO2 regardless the emissions from wood combustion),
though during the last two years of the period a stable decrease was noticed. As a whole,
the aggregated emissions of the sector (without wood combustion emissions) have
decreased by 48.3% at the end of the period compared to the beginning, while the wood
combustion emissions have almost tripled.

Table 3. CO, emissions by fuels in Residential sector, Gg

Fuel 1997 1998 1999 2000

Natural Gas 0.00 0.00 0.22 0.45
Kerosene 0.00 0.00 0.00 0.00
Gas Oil 0.45 18.41 15.55 12.47
Residual Fuel Oil 0.00 0.00 0.00 0.00
Anthracite 0.00 0.00 0.00 0.00
Black Coal 0.00 0.00 0.00 0.00
Brown Coal 454.92 392.34 351.33 211.37
Lignite 180.38 124.75 115.70 98.94
Coke 0.00 0.00 0.00 0.00
Wood* 742.32 1475.57 1478.92 2075.56
Coal Briquettes 1762.82 1984.90 1274.00 1001.00
LPG 233.77 23.53 37.75 37.69
Total 2632.34 2543.92 1794.56 1361.91

Source: GHG National Inventory, 1999

4 The emissions from wood combustion (row “wood”) are not accounted for in the row “Total”
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Table 4 displays the CO2 emissions from the Agriculture and Forestry sectors. The main
CO2 emission sources in the Agriculture and Forestry sectors are the liquid fuels (LPG,
diesel oil, and avia gasoline). They have shown considerable increase during the last two
years of the period - just as the wood combustion emissions have. The consumption of
natural gas also shows a trend toward increase despite the fluctuations in 1997 and 1999.

Table 4. CO, emissions by fuels in Agriculture and Forestry sector,Gg

Fuel 1997 1998 1999 2000

Natural Gas 0.00 46.78 13.34 30.14
Kerosene 0.00 0.00 0.00 0.00
Gas Oil 0.00 60.67 32.41 38.72
Residual Fuel Oil 19.88 44.89 68.25 56.30
Anthracite 0.03 0.00 0.01 0.00
Black Coal 0.09 0.00 0.30 0.20
Brown Coal 0.12 0.00 2.01 0.67
Lignite 0.00 0.00 1.21 0.77
Coke 0.00 0.00 0.00 0.00
Wood’ 21.52 4.15 46.59 60.31
Coal briquettes 4.20 4.20 3.00 3.70
Avia Gasoline 0.62 0.00 0.07 0.00
LPG 0.05 0.00 1.25 3.00
Dizel Oil 0.00 0.00 72.19 70.98
Motor Gasoline 0.00 0.00 0.00 0.00
Total 24.98 156.54 194.04 204.49

Source: GHG National Inventory, 1999

2.2. Emissions of methane (CH,)

Although the emissions of CHy are less than CO; emissions, their inventory (Table 5) is
important, given the high Global Warming Potential (GWP) of this gas - 21 times the GWP
for CO,. Wastes are the most important source of methane, and the main portion is emitted
by landfills (Figure 4).

The second important source is the coal mining and the production of oil and natural gas.
More than 77.7% of the coal in Bulgaria is extracted through open-pit mining. The fugitive
methane emissions per unit production in open coal mines are 15 times less than in the
underground mines. Therefore the overall emissions from coal production are
comparatively small, i.e. 5-8% from the total emissions.

Table 5. CH, Emissions by IPCC-defined sectors (Gg)

1988 | 1990 | 1991 | 1992 | 1993 | 1994 | 1995| 1996 | 1997 | 1998 | 1999
1. Fuel Combustion 8.26 7.18 5.63 4.66 5.41 4.97 5.32 4.66 5.03 3.96 4.08
2. Fugitive Emissions | 258.59 | 252.46 | 216.21 | 204.73 | 196.41 | 192.31 | 219.66 | 220.59 | 182.04 | 171.49 | 128.81
3. Industrial Processes 2.79 3.27 2.36 2.23 2.61 3.40 3.72 3.47 3.71 2.83 2.50
4. Agriculture 272.88 | 257.38 | 232.79 | 189.50 | 147.45 | 123.44 | 118.68 | 112.43 | 106.51 | 113.72 | 114.34
5. Waste 791.25 | 889.30 | 896.33 | 845.92 | 769.55 | 493.88 | 540.31 | 486.01 | 406.26 | 362.26 | 232.56

Source: GHG National Inventory, 1999

5 The emissions from wood combustion (row “wood”) are not accounted for in the row “Total”
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Fig. 4. CH, Emissions in Bulgaria by IPCC-defined sectors in 1999
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Source: 3rd National Communication on Climate Change, 2002

CH, emissions from landfill waste

The waste wood from the wood processing is disposed in landfills. For this reason, the
emissions from landfills are analysed below.

Significant amount of the annual global methane produced and released into the
atmosphere is a by-product of the anaerobic decomposition of man-made wastes. Two
major sources of this type of methane production are landfills and wastewater treatment.
Here will focus only on the landfills, where significant part of the wood waste from wood
processing is disposed. Unfortunately the disposed wood waste is not accounted as
separate position.

The two main types of waste management practices of concern for CH4 emissions are open
dumping, which is generally practised in small villages, and sanitary land-filling, generally
practised in urban areas. Waste management practice, some physical factors (moisture,
temperature, pH) and waste composition influence CHy4 generation.

In Bulgaria, municipal solid waste (MSW) deposited in landfills is the largest source of
CH4 emissions. In the landfills, the quantity of oxygen dissolved in the buried solid waste
is very small or completely missing. Methane and carbon dioxide are emitted as a result of
the anaerobic decomposition of the wastes.

In 1999, the number of the waste sites supervised by municipal authorities was 567. Of
them 124 are controlled landfills. At the wastes landfilled there are 2193584 t and the
population that landfills there represents 54% of the total population. The total population
linked to landfills is 6 353 134, i.e. about 77% of the national population. About 99% of
the urban population is included in this number and about 33% of rural population.

Available data at the moment indicates that disposal is the only way of municipal waste
treatment at present. With few exceptions, the landfills do not comply with the new
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requirements. The most common practice for waste treatment is the soil cover, which is
typical for about 85% of the landfill wastes. Disposal in landfills is the most commonly
applied method for industrial waste treatment. Over 99% of the amount of waste deposited
is concentrated in landfills, owned by the enterprises and the rest is deposited in the urban
landfills together with municipal waste. The data for last decades shows a tendency of
decrease in the waste generation, which is even more characteristic for the organic wastes.

2.3. GHG emission projections

Background

The projections reported here are developed in the 3" National Communication. Following
the instructions from the Conference of the Parties to the Climate Convention, three
scenarios for GHG emission projections until 2015 were developed, analysed and
compared:

e “without measures” scenario (No M)
e “with measures” scenario (M)
e “with additional measures” scenario (Add M)

The “without measures” scenario is based on the assumption for intensive economic
development with emphasis on energy intensive technologies and limited application of
energy efficiency improvement measures in industry and agriculture. In both household
and services sectors there are no special measures envisaged to improve energy efficiency.
This scenario was originally developed in 1994 (before Bulgaria ratified the UNFCCC) for
the preparation of the First National Communication. It was considered ‘“business-as-
usual” scenario, nonetheless it is not a “frozen efficiency” such. It incorporates all of the
governmental policies and measures that have been adopted before 1994, thus making it
more “likely-to-be” scenario. GHG projections for the scenario have been based on a
limited number of emission sources, reflecting the actual IPCC Inventory Guidelines for
that period.

Present IPCC guidelines cover bigger number of emission sources, so the “with
measures” and “with additional measures” scenarios include them. Furthermore, after
1994 the Global Warming Potential (GWP) factors have been changed. To assure
comparability between the three scenarios, based on the forecasted in 1994 macroeconomic
indicators, production volumes, activity data and the new GWP factors, the emissions
forecast in “without measures” scenario have been revised. The procedure for this
revision is similar to the procedure for recalculation of GHG inventories used during
preparation of 1999 GHG inventories.

The “with measures” projection encompasses currently implemented and adopted policies
and measures, and those measures that are given in the energy sector. It envisages a growth
rate of electricity demand by 26% for the period 2000-2015. This scenario projects relevant
measures in the energy sector, while the rest of the sectors rely on separate measures
without implementation of in-depth programs.

This scenario encompasses measures for entire rehabilitation of old units and improved
environmental performance. GHG emissions mitigation could be expected due to the
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introduction of renewable energy sources (including Hydro Power), safe operation of NPP
units after rehabilitation, and expansion of heat generation units in Sofia.

This projection integrates the assumption for increase in annual electricity export from
4200 up to 8000 GWh for the period after 2005.

The “with additional measures” scenario comprises planned policies and measures for
GHG mitigation. While in the “with measures” scenario the measures are more generally
referring to environmentally friendly development, this scenario is more concentrated on
the specific GHG mitigation measures and policies in the power sector. It is based on the
same key macroeconomic characteristics.

CO, from the Energy Sector

The “with measures” scenario compared to the “without measures” scenarios indicates a
tendency for decrease of the emissions for the period 1995-2015 that results in 22-30%
lower emissions. The decrease is due to the restructuring of the industrial and power
sectors. A significant delay in the rehabilitation of old capacities and introduction of new
units in electricity sector is observed. On the other hand the energy demand for the “with
measures” scenario is lower by 23-43% in the period 2000-2015 compared to the
“without measures” scenario.

The scenario “with additional measures” covers the planned measures for development
and commissioning of power units, decrease of electricity export and increased use of
renewables. Both the “with additional measures” and “with measures” scenarios use one
and the same projection for final energy demand. As a result the final CO, emissions for
the “with additional measures” scenario are 6-8% lower.
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Fig. 5. CO; emissions projections from energy (Gg)

Source: 3" National Communication on Climate Change, 2002
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Overall CO; projected emissions

Analysis of the overall projected emissions in Bulgaria (Figure 6) during the 1st
commitment period 2008-2012 shows that if there were no certain measures taken already
for rapid increase of the efficiency of the economy in Bulgaria, the country would not be
able to fulfil its Kyoto obligation. During the period, the emissions would have exceeded
by 18% the Kyoto target. The measures already taken would guarantee that the country
meets the commitment. In addition, a significant potential for emission trading appears.
For the “with measures” scenario, this potential is estimated at over 11 million tons of CO,
equivalent on yearly basis. Should additional measures be implemented, the emission
trading potential would reach about 20 million tons. However, the implementation of these
additional measures would depend on whether or not Bulgaria will comply with the
requirement from the European Union for early termination of the operation of two units in
the Kozloduy Nuclear Power Plant.
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Fig. 6. Overall GHG emissions projections, CO; eqv., Gg

Source: 3" National Communication on Climate Change, 2002

There is even a bigger potential for emissions reduction in Bulgaria, however it cannot be
realised due to lack of investments. Yet the carrying out of Joint Implementation projects
in the industry and building sectors, would eventually lead to additional emission reduction
in the amount of 10-15 million tons CO2-equivalent.

The forecasts for the CO, emissions of the services, residential and agricultural sectors are
shown in Table 6. These are the sectors in which biomass for heating can be used.
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Table 6. CO2 emissions forecast for services, residential and agriculture sectors (Gg CO2)

Year Services Residential Agriculture
2003 363 1342 206
2004 407 1320 207
2005 468 1303 209
2006 476 1324 210
2007 484 1345 211
2008 493 1368 215
2009 502 1382 218
2010 511 1397 222
2011 510 1454 225
2012 510 1515 228
2013 509 1581 231
2014 509 1648 235
2015 508 1720 238

Source: Background materials for the Third National Communication on Climate Change, 2002

Center for Energy Efficiency EnEffect 4



Utilization of waste wood for centralized heat supply to buildings in Bulgaria

3. Utilization of waste wood biomass as an alternative to
fossil fuels

3.1. Advantages of the utilization of waste wood biomass as an
alternative to fossil fuels

The use of wood briquettes and waste wood results in savings in coal, liquid fuel and
electricity consumption. Savings of energy carriers lead, in turn, to reduction of harmful
emissions in the atmosphere, including some of the major pollutants causing the
greenhouse effect — carbon dioxide (CO;), methane (CH4) and nitrous oxide (N,O). The
CO; emissions related to the combustion of biomass are assumed to be zero, because these
are considered to be the same as the amount of emissions sequestered during the growth of
the forestry biomass.

Waste wood utilization is effective in regions where district heating networks are not
developed. Small scale (10-100 kW) boilers burning wood and wooden briquettes could be
installed for centralized heating of public and social houses and household, currently
heated using electricity, coal and residual oil.

Due to the relatively high electricity, coal and residual oil prices, which impose the
necessity of restricted energy use, the heat comfort in the residential and social buildings is
at a very low level. The introduction of relatively cheap waste wood for centralized space
heating will improve the heat comfort in the public and social buildings — schools,
hospitals etc. Although indirectly, this will have a positive effect on the health and
healthcare expenses of the residents.

The waste wood utilization will facilitate the waste wood collection at the waste wood
processing sites and briquettes production. As a result, the sanitary conditions of managed
forests will be significantly improved and methane emissions from the waste wood decay
in forests and at landfills will be reduced. The landfill loading will be also reduced and the
lifetime of landfills will be extended.

Utilization of waste wood will create new jobs in the activities of waste wood collection
and processing, processed waste wood supply, heating systems production, installation,
operation and maintenance in the regions with very high unemployment rate. The
unemployment rate in the mountainous and forest regions in Bulgaria is very high.

3.2. Experience in the country for the utilization of waste wood
biomass for energy production

General experience
The main share of wood used for energy generation in Bulgaria consists of logs for burning

in regular manually-operated stoves with horizontal grates. Usually the logs are burned
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together with coal, or separately. In the past years modern boilers for wood burning with
high efficiency coefficient were getting imported in the country.

The design works during the 80-ies were related to waste utilization (barks and saw-dust)
from the wood processing, paper and cellulose industries, as well as residual hydrolyzed
wood-wool from the production of forage, for meeting the energy demands of the factories
in which this waste is produced.

In 1981 an inquiry about the available waste in the wood-processing enterprises in
Bulgaria was completed. The volume of the waste wood (chips, shavings and barks) was
estimated, along with the energy needs of the wood-processing factories. On this basis the
construction of installations with different capacity and type that can demonstrate the
existing opportunities for utilization of wood waste was proposed. A certain part of these
proposals were realized and thus the first steps were made in utilising the non-classical
wood waste for energy purposes (mainly bark, hydrolyzed wood-wool, etc.). Below are
short descriptions of some of the installations.

Oven for bark combustion

The oven was installed in 1982 at a wood-processing enterprise in the town of Chepelare
(Southern Bulgaria, Rodopa Mountain), as component to a steam boiler that provides for
the factory’s heat demand for drying furnaces and heating. Softwood barks with high
humidity without preliminary preparation are used as fuel. It is a cylindrical chamber with
inner diameter 2000 mm. The cone-shaped fire grate is fixed. Both fuel and air are placed
in the centre of the grate from below, and the fuel feeding is by mechanical transporters.
The furnace gases flow into flame-tubular boiler with capacity 2.5t steam per hour (steam
pressure 1.3 MPa).

Industrial steam boiler for bark combustion

The I1-shaped boiler consists of cylindrical oven (diameter 2500 mm and total surface of
the fire-grate 4.9m?), insulated burn-away chamber, evaporator and air heater.

The capacity is 6.5 t steam per hour under pressure of 1.3 MPa. The steam is used for
technological purposes and for heating. The furnace chamber construction is similar to that
of the oven described above. The fire grate is fixed and cone-shaped. The fuel — bark
fragments with size 40-50 mm — is introduced from below via mechanical transporters. The
rotations of the transporter can be altered, thus regulating the steam quantity.

The efficiency coefficient is 80% with combustion heat of the rinds — 1.74 MWh/t. The
boiler is in operation since 1982 in a wood-processing enterprise in the town of Devin.

The Bulgarian company “ERATO Holding” located in Haskovo has produced and sold
since the beginning of 2002 numerous appliances utilizing biomass as fuel with total name-
plate capacity of 70 MW. More than 3500 households and companies in Bulgaria have
chosen to use the economic and environmentally friendly fuel from biomass. ERATO is
the first Bulgarian company to offer complex solutions utilizing biomass. These solutions
range from extraction and production of biomass to manufacturing and marketing of
biomass-utilization systems.
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Implemented and current projects

Project on biomass district heating (DH) plant is in the stage of planning in the
municipality of Razlog as a joint initiative with PIRINHART - paper and cellulose
manufacturer. The project envisages installing a biomass (wood residues) boiler to provide
30% of the produced heat to the enterprise, and the rest for district heating of the nearby
town of Razlog. The project plans to introduce new structure of the energy consumption in
the area of Razlog:

e Substituted by biomass expensive fuel oil, presently used for the heating of large
public buildings in the centre of Razlog (3 000 - 4 000 tonnes per annum);

e Decreased consumption of heavy fuel oil with high sulphur and carbon content by
industrial plants by about 8 000 - 10 000 tonnes per year, due to the production of
process steam from biomass;

e Decreased municipal expenses for the public building heating.
The expected environmental impacts from the project are:

e Reduced CO; emissions by 20-30% due to the combustion of biomass instead of
fossil fuels.

e Reduced SOy emissions by 700 - 1000 tonnes due to the substitution by biomass of
8 000 - 10 000 tonnes heavy fuel oil per year (with sulphur content 3,5%).

e Reduced NOy emissions resulting from decommissioning of 25 - 30 local boilers in
the centre of Razlog with annual fuel oil consumption of 3 000 - 4 000 tonnes.

e Decreased spreading of dust and gases from uncontrolled deposits of wood waste
(occurring mainly in the summer period).

The expected total approximate investment amounts to 25,0 MUSD. The calculated
payback period of the project investments is about 6 years.

Furthermore, there is a PHARE and ECOS OUVERTURE project including partner
municipalities from Bulgaria (Apriltsi), Greece, and Austria (Furt, Triesting). The project
started in 1998 and plans to install a biomass boiler (wood residues) by the end of 2002 for
district heating benefiting municipalities in Bulgaria and Greece. Other similar demo
projects have also been accomplished in the past, still without a follow up due to economic
impediments.

The Prototype Carbon Fund of the World Bank has initiated a fuel switch project in
Svilosa AD in the city of Svishtov in 2001. The main elements of the project include
installation of a biomass-fuelled boiler, with nominal thermal output capacity of 13 MW,
which will consume as fuel all the fresh woody wastes produced by the company over the
crediting lifetime of the project, and eventually all of the historical, stockpiled waste. The
biomass boiler has been sized at 13MW to ensure that in the case of the planned expansion
the entire wood waste from current production plus additional wood waste on stock can be
burnt. The biomass boiler heat output will reduce the amount of process heat demanded
from the coal-fired CHP system, thereby reducing the quantity of coal consumed. This will
lead to a reduction in CO2 emissions as a result of reduced coal consumption. This will
also lead to a reduction in CH4 emissions as a result of (1) consuming part of the wastes
from the stockpile and preventing further methanogenesis from the quantity consumed; and
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(2) consuming all fresh waste arising, and therefore, totally eliminating methane
production from this waste stream’.

The small amount of realized projects and the lack of information about the results that can
be achieved act as a barrier to the implementation of wood biomass projects in the country.

3.3. Resources: Present status of Bulgarian forests and wood
biomass

Forest resource area

The total area of the Bulgarian forests from 1955 till 1990 has been a relatively stable
value that varies from 3.5 to 3.77 mln. ha, with a trend for gradual increase. According to
data provided by the Ministry of Agriculture and Forests (the National Forestry Board) the
forest resource area for the 1996-2000 period has comparatively stable ranges of 3.88 to
3.91 min ha. The forested area of the Bulgarian country territory takes between 31.7% and
34%. Woods cover between 86.6 and 86.8% of this area with a slight tendency for increase
from 3.36 to 3.40 mln ha. The share of deciduous forest is 67% of this. This tendency is
due to the reduced areas with cut and not recovered forests, and reduced actual uprooting.

1.6 million ha of new forests were created mainly on eroded forest and abandoned
agriculture land. The afforestation activities have reached a considerable scale of up to 80
000 Ha per annum during the sixties of the last century.

The average age of the Bulgarian forests is 49 years. About 55% of the forests are young,
about 30% are of age between 40 and 80 years, and 9.2% are older than 100 years. The
recent national forest inventory (year 2000) estimated the total volume of the forest at 526
million solid cubic meters.

Ownership of forests

The ratio of state to non-state owned forests is 85.2% to 14.8% (8.1% of these forests
belong to private owners). Since the adoption of the Forest Restitution Act in 1997,
decisions for the restitution of 534 213 ha were taken. The private ownership of individuals
is 51.95% of this amount, municipalities own 43.07%, schools — 0.82%, religious entities —
3.26%, cooperative and trade organizations — 0.06%, and others — 0.84%.

After the process for restitution of forests and forested land was finished, it is expected that
more than 80% of the forest will remain state-owned, 8-9% will go into private hands and
rest will become property of the municipalities, the Church, schools and cooperatives.

The forest protection and management is a priority of the Ministry of Agriculture and
Forest. The National Forestry Board carries the operational responsibilities for
management of the forests. There are 16 regional forest boards in the country. The
Haskovo region is situated on the territory of the Kurdjali Regional Forestry Board. It
incorporates the following state forest administrations (forestries): Svilengrad,
Topolovgrad, Ivajlovgrad, Harmanly and Haskovo.

¢ Biomass Technology Group (BTG) BV, “CH4 emissions from biomass stockpiles in Bulgaria”, BTG,
Enschede, Netherlands, 2002
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Types of forests

As a result of the climate change adaptation policy of the country the recent trends in the
types of forests are as follows:

e Coniferous forests — decrease of their tentative share over the 1996-2000 period
from 34.8% to 32.8%.

e Deciduous forests have increased their tentative share over the period from 65.2 to
67.2%.

The trends in the forest type distribution are expected to be kept despite the change in the
ownership. After the restitution, an increased interest for afforestation of low-productive
agricultural, mountain and eroded lands is observed, as well as creation of species for
intensive wood production. The state will support the initiative of private owners offering
co-financing under one accession program of the European Union — Special Accession
Program for Agriculture and Rural Development (SAPARD), and also using legislative
instruments.

In 2000 the total area of protected and recreational forests or forests in protected areas
according to Article 5, Paragraph 2 of the Forestry Act was 1.33 mln ha or 34.1% of the
forest area, including:

¢ 1.04 mln ha of protected and recreational forests;
e 294 thousands ha of forests in protected areas;
e 119.2 thousands ha of National Parks.

In 2000 two new National Parks were established - “Rila Monastery” and “Persina”. Thus
the area of the national parks reached 237,610 ha, 159,185 ha of which belong to the
forestry reserve. Protected areas are 103 with total area of 159,185.1 ha, 14,967 ha of
which belong to the forestry reserve. Nature landmarks are 426 covering 23,153.3 ha,
9,080 ha of them being forest reserves.

The increasing tendency of the wood reserve is kept. The total volume of wood in
Bulgarian forests has reached 526.1 million m’, while in 1995 it had been 456.7 million m’.

Table 7. Comparative Table of Bulgarian Forests Trends 1990 - 2000

Characteristics 1990 1995 1996 | 1997 1998 1999 2000
1. Total area, million ha 3.77 3.77| 3.88 3.88 3.899 3.894 3914
2. Afforested area, million ha 3.26 3.26| 3.36 3.35 3.37 3.37 3.398
3. Protected forests, % 30.90 39.80| n.a. n.a. n.a. 34 34.10
4. Mean increment, million m’ 10.97 12.35| n.a. n.a. n.a. n.a. 13.69
5. Cut (planned), million m’ 6.37 6.24| 6.54 6.16 6.65 6.80 6.81
6. Cut (actual), million m’ 4.68 4.76| 5.87 5.35 5.49 5.18 4.63
7. Total volume, million m> 396.00 456.70| n.a. n.a. n.a. n.a. 526.10

Source: Third National Communication on Climate Change, 2002
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Fig. 7. Map of Bulgarian forest resources
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A constantly increasing increment of the forest biomass is observed. Recently it reached
13.7 mln m’. The planned annual cut cannot be fulfilled due to the sharp decrease of the
demand for timber wood. The increasing discrepancy between the planned and real cuts is
leading disturbance of the normal turnover of the forest trees.

These trends indicate that Bulgaria has produced a stable amount of forest biomass that
could be utilized for energy purposes. The amount of biomass was generally very little
influenced by the meteorological conditions, and varied insignificantly from year to year.

The utilization of the forest biomass for energy generation depends to a great extent on the
technologies used. In the case of Bulgaria, very often greater part of the branches, bushes,
sawdust and some other residues from the wood processing is not used at all. The amount
of firewood, brushwood and litter produced during the period 1985 — 1991 varies between
1600 and 2400 thousand cubic meters.

There exists significant quantity of wood biomass from the coppice and low-stem forests
that could be envisaged to be harvested in the next years. It could reach about 70 million
m’ within 15 years, or more than 4 million m’ per year. The energy equivalent of 4 million
m’® wood is about 7.4 TWh. The utilization of wood biomass in these forests is a major
problem for Bulgarian forests management, and the solution of this problem has been
postponed during the decades (transfer to longer rotations, etc.). As a result, unfavourable
age structure is obtained, which leads to the potential loses of increment growth and some
other unfavourable results, some of which are recently occurring - diseases, wiltings, fires,
disorder of wood stands, losses of regeneration potential, etc. Realisation in the part of the
70 million m® coppice harvest could lead to achievement of positive results like
improvement of the general status of the wood stands and supplement of enormous

quantities of renewable energy sources.

Additional quantities of technological timber and woods could be obtained also through
thinning in the conifer stands. These quantities could be 2.8 million m® /year. Measures,
like thinning, in its turn would lead to the increase of the annual increment by 1.6 to 1.8
fold in treated forest stands.

There is more than 1.2 million m® biomass annually left in these forests from the cuttings
that is not used. It can be also said that considerable part (about 20%) of the produced
wood is lost in the process of logging. The wood in laying conditions crops is about 80%
of the production of standing crops. The share of firewood, brushwood and foliage takes
around 40% of the production of standing crops; and timber takes between 38 and 43% of
the total wood production. The firewood production varies between 30 and 35% of the
total wood production. An average annual production of wood wastes is about 25 — 30% of
the processed standing wood, or about 1.2 — 1.5 million m® /year.

The practical possibility to increase the percentage of the potential energy through
utilization of wood wastes is about 25 — 30% of the processed standing wood, or about 1.2
— 1.5 million m’ /year of the wood wastes.

The wood wastes from the processing standing wood and from the thinning in the conifer
stands and the cut of wood biomass from the coppice and low-stem forests could total at
more than 7 million m’® /year with energy content of 13 TWh.
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Improving Forest Management

A valuable project to improve forestry management was developed for funding by the
World Bank. It is believed that the outcomes of the project can influence positively the
stimulation of waste wood utilization for energy generation. For this reason, a short
summary of the mentioned project is provided below.

The project aims to address the most important issues in the forestry sector which are of
national significance from the environmental, economic and social point of view. These
include the preparation of a national forest strategy and policy that would provide the basis
and guidelines for the sector's development. One of the project objectives is the
restructuring of the forestry administration, using as an example successfully functioning
models in West Europe. Fire fighting is an important project element which includes a
modern forecasting system, vehicles, equipment and reforestation of lands damaged by
fires. The stimulation of more effective marketing of wood products will be provided for
through the establishment of a Business Centre and pilot certification schemes. Assistance
will be rendered to private forest owners so they can associate, take proper care of their
forests and use them fully. Proper forestry activities, such as thinning, which have been
neglected in the past decade, will be supported by the project. Activities in the biodiversity
conservation field are also envisaged including in coordination with other donors and
would comprise training, seminars, preparation of strategy, procurement of equipment,
restoration of critical habitats.

Developing conditions to allow greater utilization of wood biomass fuels is also included
in the project. Utilization of wood biomass fuel is a priority because forests are
overstocked with small diameter trees and not sufficiently thinned resulting in stands more
susceptible to abiotic (fire, wind, snow and drought) and biotic (insects, diseases) damages.
In addition, post-harvest wood waste is often left in the forest, increasing significantly the
risk of fires during drought years. Including projects promoting the switch from fossil fuels
to wood from thinning operations would have a double impact since municipal central
heating is a major expenditure for municipalities, and simultaneously a market would be
created for the wood thinned out of forest which has been regarded as a cost item and thus
neglected.

The main benefits of the project are expected to be that the project will contribute to the
sustainable management of Bulgaria's forests and forest land resources to maximize their
economic and environmental potential. The restructuring of the forest management will
ensure the necessary financing for proper forestry activities. The effective fighting and
prevention of forest fires is crucial in not allowing environmental damages and financial
losses to the state and to forest owners. The project will provide for enhancing returns from
forestry activities and increase of employment in rural mountain regions.

3.4. Priority regions for the implementation of the project

Distribution of wood production in the country

The share of forestry in the Gross Domestic Product is about 0.5%. The National Forestry
Administration is planning the annual harvesting of wood. During the last few years in
Bulgaria the planned figure is about 6.7 millions m’. Unfortunately, as mentioned above,
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the real harvesting is far below the plan and recently does not reach 5 millions m’. At the
same time the wood stands growth is increasing steadily, reaching the figure of 13.7
millions m® annually. The annual planned quantity of wood harvesting is allocated between

the 28 regional forest administrations as follows:

Table 8. Allocation of the planned wood harvesting by region

Region Planned share of | Planned harvested | Waste wood — | Waste wood — | Waste wood
the region’ wood per root® planned’ realization'® | energy content
Y% 1000 solid m’ 1000 solid m® | 1000 solid m’ MWh
Blagoevgrad 9,36 627 188 151 280034
Pazardzhik 8,63 578 174 139 258297
Sofia 7,44 498 149 120 222505
Bourgas 6,81 456 137 109 203635
Smolian 6,10 409 123 98 182422
Lovech 4,99 335 100 80 149430
Stara Zagora 4,59 307 92 74 137280
Plovdiv 4,41 295 89 71 131784
Varna 3,93 263 79 63 117459
Kiustendil 3,77 253 76 61 112820
Sliven 3,65 245 73 59 109293
V. Tarnovo 3,30 221 66 53 98871
Haskovo 3,08 206 62 50 92165
Shumen 2,96 198 59 48 88467
Silistra 2,86 192 58 46 85653
Kardzhali 2,59 174 52 42 77617
Gabrovo 2,58 173 52 41 77202
Montana 2,34 157 47 38 69941
Vidin 2,28 153 46 37 68347
Targovishte 2,24 150 45 36 67010
Razgrad 2,18 146 44 35 65294
Pernik 2,01 135 40 32 60158
Rouse 1,73 116 35 28 51866
Vratza 1,68 112 34 27 50207
Pleven 1,59 107 32 26 47684
Dobrich 1,58 106 32 25 47290
Iambol 0,90 60 18 14 26910
Sofia — city 0,40 27 8 6 11985
Total 100 6700 2010 1608 2991627

Source: Ministry of Agriculture and Forestry, 2000

There are 17 regions in the country with average waste wood generation of more than 40
000 m’. Adding the amounts of wastes from wood processing plants to the above figures, a
significant amount of waste wood is obtained. Unfortunately due to the reduced demand
for timber, the above plan is regularly not fulfilled. The actual cut is on average on 20%

7 Planned share of the region —the share of the planned wood harvest that is expected to come for a given region
% Planned harvested wood per root —the volume of wood that is to be harvested from standing trees
9

Planned waste wood —the expected volume of waste wood
10 Realized waste wood —the actual volume of waste wood produced

Center for Energy Efficiency EnEffect

33



Utilization of waste wood for centralized heat supply to buildings in Bulgaria

less than scheduled. That is why the available waste wood at the forests is lower than
scheduled.

The average heat value of the dry fire wood and briquettes is 3.72 MWHh/t. Given the fact
that the specific weight of dry wood is 0.5 t/m3, the total heat content of the waste wood is
about 2.99 million MWh. An average Bulgarian family needs 20 MWh for space heating to
ensure normal comfort, according to the district heating norms. Having in mind the better
possibilities to control the heating regulation and the improved heat insulation of the
houses, the 20 MWh norm could be reduced down to 10 to 15 MWh per household.
Assuming an average efficiency of waste wood transformation into heat energy of about
70%, the number of families supplied with heat produced by waste wood could reach
140000 - 200000.

In the presence of favorable conditions (availability of resources, good wood harvesting
organization, transportation and enough workforce), a waste wood processing site could
process 30 000 m® wood briquettes and pellets per year in economically feasible manner.
This conclusion has been drawn from studies in the European Union, which have shown
among other things that it is only feasible to collect waste wood in a distance of not more
than 50 km from the waste wood-processing site.

A waste wood utilization program should be oriented to the regions that produce sufficient
quantity of waste wood. There should be enough waste wood reserves that would cover
possible reductions of the timber production in the region. The above shown table shows
that there are 17 regions with waste wood reserves ensuring more than the necessary 30
000 m’® for an efficient waste wood processing site. These are the following regions:
Blagoevgrad, Pazardzhik, Sofia, Bourgas, Smolian, Lovech, Stara Zagora, Plovdiv, Varna,
Kiustendil, Sliven, Veliko Tarnovo, Haskovo, Shumen, Silistra, Kardjali and Gabrovo. The
program could be scheduled for these regions, and be further extended to the other 10
regions, in which the quantity of waste wood is not sufficient now, if the waste wood
production would increase in the future. The usage of about 30 000 m’ of the waste wood
in any of these 17 regions in Bulgaria will not disturb the fuel wood balance and would
create certainty of the waste wood delivery.

The pilot region Haskovo delivers about 50 000 m® of waste wood (year 2000) and is a
good example. Efficient equipment for processing of waste wood into briquettes and
pellets as well as boilers for wood utilization is produced there. The unemployment rate in
the region is very high and the pilot project will create new jobs in waste wood collection,
transportation, processing and the supply of the consumers.

3.5. Technologies for heat production from biomass

3.5.1. Available technologies in the country for waste wood processing

The calorific value of wood depends most of all on its humidity. The higher the humidity is,
the lower the caloricity is thus making it more difficult to organize the burning process.
Technically-achievable optimal humidity of the wood varies between 15 and 35%, with the
average value of 30%. This humidity can be achieved by storing the wood for a period of 1
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year in dry, well-ventilated place. One kilo of such wood has calorific value of 2.9 — 3.14
kWh/kg, and the weight of 1 solid cubic meter is 600 kilos.

Burning of wood with humidity 30-35% decreases the power and efficiency of the boiler.
If the wood is kept under shed for 2 years, it could reach humidity level of 15-20%, which
would significantly improve the wood parameters. This technology for storage and drying
can be difficult to apply to wood waste of the type brushwood, branches and chips.

To create conditions for utilization of the waste wood, a technology for production of
pellets and briquettes has been developed. Calorific value of the wood pellets and
briquettes is 5.46 kWh/kg, with humidity value of 7% and weight of 1600 kg per 1 solid
cubic meter. These parameters of the pellets and briquettes allow for better possibilities for
transport and storage, not to mention the high burning efficiency that can be achieved.

Fig. 8. Scheme of waste wood processing facility

Source: Erato Holding, Bulgaria

Figure 8 shows simple diagram of the technological process for production of pellets and
briquettes on specialized site, where waste wood is transported to. The waste wood comes
for the felling sites (1) and from the wood-processing factories (3). After the gross waste
wood is grinded in the hammer mill (2), it gets mixed up with wood chips and is
transported (5) for processing. The coarse part of the waste wood is separated by sieve (7),
mixed with the main stream of waste wood (1 and 10), moved trough bunker (9) and doser
(11), fed to the burning chamber (12) and the die chamber (13). The hot flue gases from
the die chamber are directed to the drum drier (16), where the fine and wet grinded waste
wood enters trough mechanic transporter and a doser valve. The dry material is separated
from the flue gases by means of cyclone separator (17) and is split up in two fractions —
fine (27) which is used for pellet production in the pellet machine (28); and rough (19) for
production of briquettes in briquette machine (20) after additional processing and
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transportation (19, 26 and 34) the pellets (35) and briquettes (21) are packed and readied
for transportation.

Before being packed, the pellets are separated from the small fragments by means of
cyclon separator (30). The separator receives air stream from a fan (29). The pellets are
then cooled down in a bunker (31), while the small fragments are directed for secondary
processing by means of transporter (32 and 33). A flue gas fan (22) moves the flue gases to
filtering chamber (23), after which they are released into the air.

Portion of the dry material can be taken from (25) and transported for burning in special
medium-power boilers utilizing automatic feeding of waste wood. These automated boilers
with thermal power of several hundred kW to several MW can be used for heating
medium-sized office buildings, schools, hospitals and other public buildings.

The facility for production of pellets and briquettes is usually sited in the middle of wood-
harvesting area, so that the cost of transporting the waste wood is lower. One such facility
is capable of processing up to 30 000 solid cubic meters of waste wood when working 24
hours (3 working shifts). The infrastructure price of such fully-operational facility is no
higher than 250 000 Euros.

The operational expenditures of the facility can reach up to 700 000 Euros per year,
including:

e Supply with 30 000 solid cubic meters of waste wood at 17 Euro per cubic meter
(including the transportation of up to 70 km) — this equals to 510 000 Euros.

e Processing of wood — 70 000 Euros.
e Others.

This estimation reveals that the cost price of the briquettes appears to be lower than the one
of the dry wood, as long as the whole process is well organized. These costs would allow
for a briquettes price of 55 Euros per ton. Crucial factor for this price of the briquettes is
the transportation and distribution cost. At the moment, the price at which the briquettes
with 5.46 kWh /kg are sold (80 Euros per ton) is about 30% higher compared to the price
of dry wood with calorific value of 3.14 kWh/kg (35 Euros per ton), if calorific value is
taken into account. Undoubtedly, the briquettes are easier to transport and store, which can
justify their higher price.

This analysis shows that the local authorities in Bulgaria would be interested to have
production of pellets and briquettes as long as there is a need of 15 000 — 17 000 tons of
pellets and briquettes, or 80 min kWh/year of thermal energy for heating the public
buildings by means of boilers for direct combustion and pyrolysis boilers. This energy
would be sufficient to heat 50-90 medium-size public buildings, which would be possible
for a few neighbour municipalities.

Currently there is no special Bulgarian legislation concerning biomass installations. In the
energy law and regulations renewables are addressed rather generally. On one side this is
positive because there are no legal barriers to the introduction of such installations, but on
the other — there are no incentives for this either.

In the heart of the biomass utilization boiler is the burning process. It is the oldest known
thermo-chemical transformation of the biomass. Depending on the thermal power, the
purpose of the boiler, the type of fuel used and the possible fuel combination there are two
types of applications that use biofuel:
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e Application with interrupted and dosed fuel feeding. The fuel is in the form of short
logs, long logs, wooden and straw briquettes and pellets, small and big straw bales.

e Application with uninterrupted fuel feeding. The fuel is in the form of grinded or
chopped straw, wood slivers, wooden and straw briquettes and pellets, and waste
wood — chips, shavings, grinded or non-grinded bark.

In the developed countries like Sweden, Germany, Denmark and a few others the energy
generation from biomass has achieved a significant technological progress and utilization.
The biomass boilers with mechanical fuel feeding design that are predominantly used in
the developed countries for central heating of small and medium-size buildings feature
these components:

e Heat exchanger for warm water, hot water or steam with the corresponding
equipment and fittings.

¢ Burning chamber with fixed or movable grill and air fans.

e Control system, which ensures the regulation of the burning process and the output
water’s temperature.

e Mechanical or hydraulic fuel feeding device.

¢ Intermediate bunker placed before the feeding device.

e Main stock-place with supplying mechanism — mechanical or hydraulic.
e Mechanism for mechanical separation of the hard bits from the ashes.

¢ Flue gases fan and stack.

The control system of the boiler makes it possible to regulate or supervise:

e The power of the boiler.

e The fuel feeding.

e The monitoring and alert system.

e The protection of the electric motors.

e The die away regime of exploitation.
The main regulated parameter is the output water’s temperature. Other regulated
parameters are:

e The pressure in the burning chamber — it is regulated by means of changing the
revolutions of the flue gases fan.

e The temperature in the burning chamber — it is regulated by means of changing the
revolutions of the fans for primary and secondary air stream according to pre-set
levels.

Emissions and emission limits for the biomass boilers

When the burning of the biomass takes place in the temperature range of 800 — 1100
degrees Celsius and is accompanied by good supply of air in a spacious chamber, the
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resulting emissions are very low. The CO content is often in the range 50 — 250 mg/m3, the
SO, content is negligible, and the NOx content reaches half of the permissible value.

The average values of the emissions coming from the regular pyrolysis boilers, calculated
considering 11% (volumetric) content of oxygen in the flue gases, are:

e CO -650mg/Nm3

e NOx -259 mg/Nm3

e C — 50 mg/Nm3

e Particulates — 150 mg/Nm3

3.5.2. Technology with pyrolysis boiler

In general, there are two technologies for heat generation from biomass:
e Direct combustion.
e Pyrolysis (gasification).

The direct combustion is the most popular technology. It is usually applied in the
household regular stoves, tile stoves, fireplaces, chimneypieces and in special boilers. The
combustion efficiency varies from 40 —50% for stoves and pieces to 80% for special
boilers.

Despite of the fact that wood is one of the cleanest fuels, the direct combustion technology
is relatively high emitting one. The emission level of CO, particulate mater and organic
carbon compounds is relatively high and special measures are needed to reduce it. The
ambient air quality limits are usually not observed in the winter if a small town is heated
through local space heating by regular stoves, tile stoves, fireplaces; chimney-pieces and
mantle-pieces. Central or district heating could solve the problem.

The pyrolysis process can be described as the thermal decomposition of organic material in
the absence of oxygen or other chemical reagent. This decomposition proceeds through a
complex series of chemical reactions and processes of heat and mass transfer. Pyrolysis is
a step in the gasification and combustion processes. The pyrolysis of a material begins
around 250°C and its over at about 500°C, although reaction extent depends on residence
time of the residue in the reactor. It can be integrated in a special boiler. The wood biomass
is heated in a chamber with low oxygen content. The entire organic matter from the
biomass is gasified and evacuated from the chamber. The gas is supplied to one or more
burners in a combustion chamber.

The efficiency of the boiler varies between 80 and 90%, depending on the capacity of the
boiler. The efficiency of pyrolysis boilers is 10 to 15% higher than the efficiency of direct
combustion boilers. The emission level of CO, particulate mater and organic carbon
compounds is negligible and no special measures are needed to reduce it.

Figure 9 shows the mechanism of the biomass pyrolysis process.
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Fig. 9. Scheme of the biomass pyrolysis process
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There are different pyrolysis processes depending on the physical conditions on which the
reaction is carried out. So, factors as heating rate, residence time, pressure, etc, greatly
influence product distribution. The table below gives some highlights on this issue:

Table 9. Products of the pyrolysis
PYROLYSIS RESIDENCE

TIME
Carbonization Hours-days
Conventional 530 min
Fast 05-5 zec
Flah-Liguid =1 sec.
Flash-gas =1 ged.
It <05 zed
WacLLm 2-30 sec.

Source: Swedish Biomass Association
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Primary products obtained from pyrolysis are:

e (Gases: mainly composed of CO, CO,, CH4, C;Hg and small amounts of other light
hydrocarbons.

e Liquids: composed of a huge amount of different chemicals as ketones, organic
acids, aromatic compounds, and heavier fractions.

e Solids: the solid product of the pyrolysis is a carbonaceous residue, called char,
which can be used as a fuel or to obtain active carbon.

Production of (biomass burning) boilers in Bulgaria

Although not so well disseminated as in the developed countries, the technology for energy
generation from biomass is steadily introduced and spread out in Bulgaria. Nowadays
several Bulgarian companies produce appliances for energy use of wood. Some brief data
about these companies is provided below.

Kotlostroene Ltd, Sofia - The company is specialized in the production of boilers for liquid
fuels. Special orders for wood-burning boilers of up to 2 MW capacity can be fulfilled too.

Promishlena energetika 97, Pazardjik - The company produces the following devices for
wood utilization:

e Boilers for wood and low-caloricity coal type “Trakia” with capacity 250 — 350 kW
e Ovens for steam boilers with productivity 2.5 and 6.5 t per hour for burning bark.

Promishlena energetika, Vratza Ltd, producing the following types of wood-burning
boilers:

e Boiler KB — 150 with a capacity of 150 kW for wood waste
e Boiler KOT — 350 with 350 kW capacity for wood waste

Racho Kovacha Ltd, Gabrovo - Producer of boilers with capacity of 62, 80, 150, 215 kW
for wood and low-caloricity coal.

ERATO Holding, Haskovo

The company produces and imports great variety of boilers for wood combustion with high
efficiency coefficient under license from the Czech company “Viadrus” with rated power
of up to 100 kW. In 2000, the company sold 410 units of pyrolysis boilers and in 2001 —
742 units. The gross thermal power of the pyrolysis boilers sold during these two years is
39 MW.

Furthermore, the company produces under license mobile grinding machine for chips with
the following specifications:

e Productivity — 4m’ wood per hour.
e Thickness of the grinded wood — up to 120mm.
e Power of the motor — 60 kW.

Center for Energy Efficiency EnEffect 40



Utilization of waste wood for centralized heat supply to buildings in Bulgaria

e Dimensions of the chips — 30-60mm.

e Operating personnel — 2 people.

Promishlena energetika — Varna Ltd

The company produces these types of boilers:

e Steel water-heating boilers utilizing solid fuel such as wood, waste wood, wood
briquettes and pellets, shavings, chips, etc.
* Type KOK with rated power of 17, 35, 55 and 100 kW
= Type KBT with rated power of 55, 290, 580 and 870 kW

e Steam low pressure boilers utilizing wood and wood waste type KPT with steam
generating capacity of 400, 650 and 1000 kg/hour.

e Water heating boiler with rated power of 49 kW utilizing biomass.
e Ovens for steam boilers with capacity of up to 12 t/hour utilizing wood chips.

MZ Razlog JSC

The company produces these types of boilers utilizing wood or wood waste as fuel:
e Water-heating boiler model KTvG with rated power 30, 50 and 75 kW.

e Water-heating boiler type KB with rated power in the range 50 — 800 kW, with
automatic feeding mechanism licensed from the German company Fellner GmbH.

Small-scale pyrolysis boilers could be used for centralized heating of the houses in every
town, meeting all the ambient air quality requirements.

The price of pyrolysis boilers is 50 to 100% higher than the price of a regular boiler for
solid fuel combustion. The simple payback period (if only the efficiency is considered) for
pyrolysis boiler, compared to a regular one if both fueled by wooden briquettes or pellets is
less than 2 years.

Several models of the boilers produced or offered by ERATO are using the pyrolysis
process for burning solid fuel — solid wood, wood briquettes or wooden pellets. Technical
information about the models produced (Atmos Kombi, Atmos and Ling) are provided in
Annex 2. The technical specifications for two boilers that incorporate the pyrolysis process
for burning solid fuel can be seen in the following tables below:

Table 10. Steel Boiler Dakon DOR

Fuel . |Working| Water Water q Efficiency
. _|Traction ... | Power | Weight
Model | Fuel |Consumption [Pa] Pressure | Temperature|Capacity (kW] [ke] (coke)

[kg/h] [MPa] | input/output | [Liter] & [%]
DOR 12 32 12-14 0,2 70/90 47 6-12 158 78-84
DOR 16 4,7 16-18 0,2 70/90 46 8-16 166 74-78
DOR 20 6,0 20 0,2 70/ 90 56 6-20 200 74-78
DO R24 |Brown coal 3,2-7,6 22-26 0,2 70/90 57 12-24 215 74-78
DOR 25M| or wood 7,9 26 0,2 70/90 63 8-25 232 74-78
DOR 32 3,9-8,4 25-32 0,2 70/90 64 16-32 240 74-78
DOR 32D 8,4 26-32 0,2 70/90 64 1-28 240 74-78
DOR 45D 14 26-36 0,2 70/90 73 36-45 320 74-78

Source: Erato Holding
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Table 11. Boiler Atmos

Burning Max Fuel Fuel Fuel
Power | Chamber |Efficiency . Consumption Weight
Model c Length | Consumption Fuel

[kW] | Capacity [%] | [ke/h] per season [kg]

[dm3] [m3]
DC18S 10-20 66 80-89 350 3,8 15 243
DC22S 10-22 100 80-89 550 5,6 18 275
DC25S 12-25 100 80-89 550 6,5 21 280
DC25GS 12-25 130 80-89 550 6,3 21 D d 380
DC32S 14-32 | 140 80-89 550 72 29 Ty woeodi 350
DC32GS | 1432 | 130 80-89 550 72 29 ori 32 dos| 380
DC40GS 20-40 170 80-89 550 10 35 q 433
DC50S 25-48 180 80-89 750 13 45 380
DC80 35-70 180 80-89 750 18 70 450
DC100 50-99 400 82-90 750 26 85 780

Source: Erato Holding

The information provided with the feasibility study can stimulate opportunities for
technology transfer from other manufacturers, including Japan, as well. This would be an
advantage for the country for implementing more advanced technologies, and it would also
influence positively the competitiveness on the national market.

3.6. Consumer Market

3.6.1. Consumer potential

The growing energy prices on international level and at the same time experiencing
decreasing household incomes in the country, the locally priced biomass from forest and
agriculture residues shows a growing demand: the consumption of wood biomass has more
than doubled over the past years. Firewood became an important fuel source for
households (nearly 2 million m? per year) with special significance for the people living in
rural areas (32% of the population). According to official data, biomass already contributes
3,7% (4757 GWh) to the national final energy supply and has the immediate potential to
contribute up to 5% to the current 238 460 GWh national total energy requirements.

The growing demand for biomass increased the prices of these fuels and generated
commercial developments in these fields. Assessments show that there is a tremendous
scope to utilize wood, wood waste, wood energy crops and agricultural waste not only for
heating in small, inefficient household and industrial units, as occurring today, but in
modern, highly efficient systems such as small district heating plants.

Surveys in different towns and villages show that the use of wood and agricultural solid
waste by households is remarkably high and thus present a considerable potential for
small-scale biomass plants for dwellings (< 100 kW). E.g. a survey for the Lovech
(Northern Bulgaria) and the Haskovo region (Southern Bulgaria)'' quotes that 81% of the
households in the Lovech region use wood for heating purposes. The average household

11 See PHARE Technical and Economic Assessment of RES in Bulgaria, BG 9307-03-L001, 1997.
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wood consumption is about 5 m*® per household and year. These figures may be
representative for Bulgaria, so that previous estimates for biomass consumption should be
higher. This indicates that more than 4.7 million volumetric m? (2 million t) per annum are
presently used for household energy purposes in rural areas.

Recent developments in local wood briquettes and pellets production represent a renewable
fuel source at competitive price compared to other fossil energy sources (e.g. black coal).
There are small and middle size enterprises for wood briquette and pellet ting. The prices
of the biomass briquettes is from 52 to 100 USD/t compared to 50 USD/t for broadleaves
wood, 70 to 80 USD/t coal and 60 to 80 USD/t coal briquettes. However, wood briquettes
and pellets are currently not yet popular for local households and manufacturers are
therefore exporting their products.

3.6.2. Main possible consumers

The table displays the wood consumption in the commercial (incl. municipalities and
services), residential and agriculture and forestry sectors. These sectors are where the main
wood consumption occurs.

Table 12. Wood consumption by the commercial, residential and agriculture/forestry sectors,
1997-2000

Year Commercial Residential Agriculture&Forestry Total
Solidm’ | GWh | Solid m’ GWh  Solidm’  GWh Solidm’> = GWh
1997 21750 24 1880300 2089 54550 61 1956600 2174
1998 251750 291 3737500 4153 10500 12 3999750 4456
1999 150018 159 3936920 4163 i 124127 131 4211065 4452
2000 106685 113 5525199 5842 : 160546 170 5792430 6124

All in all, during the period there is a stable increase of the wood quantities in the three
sectors. This increase, measured in solid m?, is almost tripled at the end of the period. A
stable raising trend is recorded only in the residential sector while in the other two sectors
there are some fluctuations in 1997 and 1998.

Municipalities are an important possible consumer of the technology for utilizing wood
waste biomass for energy production. Municipal authorities in Bulgaria are facing
substantial difficulties to provide the energy needed for the municipal sector buildings. The
reasons for this are different, but the rising energy prices and the budget shortages are
some of the most important. As a result, the comfort in the municipal buildings is low,
which results in low efficiency of the respective activities, health problems, etc.

Information from the energy database of the Municipal Energy Efficiency Network
EcoEnergy shows that more than 42% of the energy consumption in municipal buildings is
based on heat production from liquid fuels (See Table 13). This type of fuel results in
environmental problems and high energy costs.
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Tablel3. Consumption of energy by type of fuels in municipalities from EcoEnergy

Annual consumption of 2000 2001

enerey, pl;:;.‘}:izfd by type MWh/year % of ‘[otal~ energy MWh/year % of total.energy
consumption consumption
Liquid fuels 129 324 43,25 102 337 42,24
Wood 6768 2,26 4564 1,88
Coal 5894 1,97 5148 2,12
District heating 57125 19,10 35056 14,47
Natural gas 22365 7,48 25055 10,34
Propane-Butane 1340 0,45 423 0,17
Electricity 76222 25,49 69698 28,77
Annual energy 299 038 100,00 242 282 100,00
consumption total

Source: Energy Database of the Municipal Energy Efficiency Network EcoEnergy

Country forecasts for individual and centralized district heating and gas supply of the
households show that the number of households with individual heating (where probably
biomass fuel would be mostly used) will remain the largest user group (more than 55%)
compared to district heating and natural gas supply. District heating systems are not
expected to expand further their capacities and networks because they face substantial
problems with disconnection from the grid because of the rise of prices and the structural
reforms in the economy; the share of gas supply will increase but this will not affect small
towns and villages, which are the biggest wood biomass consumers in practice. A
substantial barrier to the introduction of any new heating technology to the household
sector is the fact that 92% of the homes are owned by their occupants, which means
numerous partners in any initiative. There are no big house owners, nor building owners
associations. At the same time, the income of the population in the country is very low and
the purchase power respectively does not allow big private investments.

The services sector, especially tourist complexes situated in the mountain regions of the
country, is another consumer group that is already interested in the energy production from
wood biomass. There are a number of boilers installed in such tourist regions.

A barrier to the wider application of these technologies in the services sector (usually small
and medium sized enterprises and companies) is the relatively high (about 15%) interest on
bank loans. On the other side, long-term loans are rarely allowed by the banking
institutions in the country.
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3.6.3. Prices and accessibility of prices of energy produced with waste
wood biomass

Prices of firewood

During the 2002 — 2003 heating season the state forestry departments will provide 1 650
000 m’ of firewood. About 40-42 % of this volume is designated for distribution among
low-income families at a symbolic price. Thus the real amount available on the market will
be about 1 million m® of firewood. It comes in different quality and price levels. Firewood
of sizes 300 — 1000 mm is the most expensive (BGL 100/t) or about BGL 45/m”.

The state forestry departments sell firewood at the price of BGL 30-35/m’ or about BGL
70/t. That price is close to the price of waste wood from the wood processing enterprises.
The reason for this is due to the fact that the larger portion of the firewood yield is the
product of sanitary felling in forests. It consists mainly of bent or rotting trees and branches,
which have no other economic value. One may assume that the firewood sold by the
forestry departments is biomass, which in origin is the closest to the waste wood from
wood processing industries. It may, therefore, be used as a substitute in case of shortage of
waste wood for energy production.

Waste wood from timber logging and wood processing is a residue product, which is
regarded rather as industrial waste than as fuel for energy generation. When it is piled in
larger quantities on the area of the storage yards of wood processing enterprises, quite
often they are interested in offering it for sale at rather symbolical price with the aim to
clear up the platform. Small sawmills, for instance, offer waste wood chips and shavings at
the price of BGL 20 per truckload.

Calculations have shown that a quantity of approximately 5 m® can be loaded on a truck of
the most common model and make used in Bulgaria (ZIL 130, load capacity 6 t and
platform capacity of the standard version 5 m®). Bearing in mind that the specific volume
weight of a bulk load of biomass in the form of dry twigs and splinters is about 270 kg/ m’
(the specific volume weight of biofuels ranges from 40 kg/ m’ for the lightest fuel to about
500 kg/m3 for briquettes and pellets, loaded in random bulk state), then the price of BGL
per truckload refers most probably for biomass in the form of dry twigs and splinters,
stored outdoors and featuring about 45% humidity and 3.14 MWh/t heat imported by the
fuel. A truck without a supra structure on the platform is able to transport a load of about 5
m’ biomass (1.35t), which may produce 2,96 MWh of heat. This price seems realistic,
taking into account the fact that ERATO offers biomass of the same type at the price of
BGL 35/t including delivery within the city boundaries, where the company has a store, i.e.
handling and transportation costs are calculated in the price.

It should further be taken into account that these price levels for waste wood from wood
processing enterprises have been determined under conditions of excessively shrunk and
irregular consumption. Higher consumption of biomass of this kind has natural limitations
in terms of the quantity of processed primary wood, of which it is a technological waste. In
case real consumption grows beyond the available quantities of waste wood, the shortage
shall have to be compensated by a more expensive fuel, for instance firewood, price BGL
70 — 100/t and heat imported by the fuel 4.58 MWh/t.
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Prices of biofuels offered by Erato Ltd.
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Fig.10. Price of biofuels

In the case when waste products from technological processes, whose volume is strictly
limited by the volume of the main production, are used as fuel, the principle of increase of
the price with the increase of consumption will apply, as well as the principle of smooth
transition to the price of the fuel of the next higher level in terms of quality and price upon
exhaustion of the available quantities.

Table 14. Characteristics of the biofuels offered by Erato

Indicators Dimension Firewood br}ZﬁZﬂes Wood waste Pellets
Size mm 300-1000 Max. 270 10x10x40 06
Heat imported by the fuel MWh/t 4.58 5,47 2.96 7.78
Humidity % 25+30 Max. 8 Max. 45 Max. 8
Bulk density kg/m’ 450 1400 270 1250
Ash content % 1+3 0.5 3 0.5
Price BGL/t 100 190 35 240
Heat generation cost BGL/MWh 21.8 34.8 11.8 30.9

The heat energy produced from biomass with the highest price (from pellets) has a price of
30.9 BGL/MWh. This is approximately 2-3 times lower than the price of the heat energy
provided by the District Heating companies to industrial consumers. For industrial heat
consumers the price varies depending on the supplier in the range from 65 BGL/MWh to
90 BGL/MWh (9-12.5 EUR/GJ) for the different district heating companies.

Fuel prices

Table 15 below shows the current prices of the different types of fuel used for heat
generation by March 20, 2002. The predominant portion of the energy generation facilities
in Bulgaria have been in service for more than 20 years and operate at a low efficiency. In

Center for Energy Efficiency EnEffect 46



Utilization of waste wood for centralized heat supply to buildings in Bulgaria

the calculation of the price of energy, generated by different types of fuel, mean
coefficients of efficiency have been used for pieces of equipment that are typical
countrywide in terms of type, model and age, as well as in terms of the fuel used. The
relevant sources of information are as follows: LUKOIil Neftochim Bourgas Joint-stock
Company about the prices of liquid fuels and information from the Bulgarian press and
studies of EnEffect about the prices of solid fuel.

Table 15. Prices of different fuel types and derived heat (incl. VAT)

Fuel Fuel Price Low calorific value | Efficiency | Energy Price
BGL/ton
(natural gas 1000
m’) MWh/tonne - BGL/MWh
Wood waste 35,00 3,02 0,80 14,47
Wood
Stove 70,00 4,03 0,50 34,76
Boiler 70,00 4,03 0,70 24,83
Pyrolysis boiler 70,00 4,03 0,86 20,21
Imported coal - Ukraina
Stove 150,00 6,75 0,60 37,06
Boiler 150,00 6,75 0,80 27,80
Bulgarian coal from Pernik
Stove 115,00 4,07 0,60 47,10
Boiler 115,00 4,07 0,80 35,32
Wood Briquettes
Stove 165,00 5,47 0,55 54,89
Boiler 165,00 5,47 0,80 37,74
Pyrolysis boiler 165,00 5,47 0,86 35,11
Heavy fuel oil 596,40 11,06 0,85 63,47
Natural gas - Municipal sites 459,17 9,26 0,86 57,63
Coal Briquettes
Stove 110,00 2,33 0,60 78,83
Boiler 110,00 2,33 0,80 59,13
LPG
Heater 1116,00 13,90 0,87 92,30
Boiler 1116,00 13,90 0,87 92,30
Light Fuel Oil 1017,60 11,55 0,85 103,69
Diesel fuel 1240,80 11,55 0,85 126,43
Electricity 130,00 Day tariff 0,99 131,31
Municipal sites 62,00 Night tariff 0,99 62,63
107,33 Day:Night tariff=2 : 1 0,99 108,41

Source: EnEffect, 2002

Trends of changes in energy prices

Electricity

Currently, the average electricity price for industrial/corporate applications in this country,
at which any company shall buy electricity for meeting its proper demand, is 84 BGL/
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MWh. According to experts estimates in 2002 the price of electricity will retain its present
level for industrial/corporate applications. There are some forecasts that in 2003-2005 it
will increase by 15-40%. The pre-term decommissioning of the two oldest units of the
Kozloduy Nuclear Power Plant will inevitably lead to increase of electricity prices. The
specific amount of that increase will depend on the general state of the national economy
and the capacity of the energy system to provide the required quantities of electricity.

Price in EUR/MWh
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Fig.11. Changes of electricity prices in EUR/MWh

Heating energy

The price of heat for the different producers will be endorsed by the State Commission for
Energy Regulation (SCER). Upon abolishment of the state subsidies the price for
households will be made equal to that for industrial consumers. By now the SCER has
approved sales prices for industrial applications in the range of 65-90 BGL/MWh (EUR 9-
12.5/G]J) for the different district heating companies. This price is being approved on the
basis of the investment costs, fuel costs component, and the permanent and variable
production costs. It may be expected that the prices of heat supplied by the district heating
companies will follow the changes in fuel prices.

Natural gas

The price for natural gas on the home market is unified and is determined on the basis of
delivery prices and a certain margin, corresponding to the costs of Bulgargas for transit
transmission and operation of the gas pipelines. The current price of natural gas is 300
BGL/thousand Nm’, including VAT at 11% commercial surcharge for the gas distribution
companies.

The wholesale price of Bulgargas Joint-stock Company are expected to remain close to
their current levels. The submitted forecast envisages an increase that is proportional to the
estimated inflation rate in the country. The large industrial consumers have an opportunity
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to negotiate directly the prices and sign contracts with Bulgargas. Under these assumptions
the estimated price for the period up to 2010 is expected to be about 350-380
BGL/thousand Nm® less V.A.T.
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4. Pilot projects for utilization of waste wood biomass for
centralized heat supply to buildings and their JI potential

4.1. Priority sectors and sites for the implementation of the
selected technology

In order to assess the feasibility of waste wood utilization for centralized heat generation
for space heating using high-efficient boilers a pilot project is developed for the
municipality of Haskovo. Haskovo is a typical Bulgarian municipality with average for the
country availability of wood resources (see Table 8).

The Municipality is situated on the area of Haskovo Region in Southern Bulgaria, one of
the regions with high average waste wood generation. The municipal center is situated at a
distance of 234 km from the capital.

Fig.12. Physical Map of Haskovo Region
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The total area of the Municipality is 740 km®”. There are 15,503 ha forest areas on the area
of the Municipality, predominantly deciduous species. The relief is plain (in the northern
end) and hilly (in the southern end). The area of the Municipality is traversed by the river
Harmanliyska.

The Municipality of Haskovo comprises 37 human settlements, including one city — the
city of Haskovo. It has a population of 100,124 inhabitants, including 78.9% urban
population and 21.1% rural population (1999).

The local economy is of industrial-agrarian nature. The structure-defining economic
sectors are machine tools engineering and metal processing, electrical engineering and
electronic industry, clothing, textile and food-and-beverages industries. Also developed are
timber logging and wood working industries, fur and leather production and footwear
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manufacture. Agriculture, for whose development there are quite favorable conditions, is
another integral characteristic of the economic structure of the Municipality.

The major employment ratios of the Municipality are as follows:
e Material production : the non-productive sphere — 65.1 : 34.9;
e Industry : Agriculture — 87.0 : 13.0.
e Unemployment rate — 14.19%.

The sources of revenue to the municipal budget are equity revenue, subsidies from the state
budget and other sources — bank loans, transfers from extra-budgetary accounts etc. The
costs for materials, fuels and energy rank on the 3" place in the expenditure from the
municipal budget and amount to about 11% of these. The annual expenditure of the
municipality for electricity amounts to approximately BGL 840,000 and that for fuels and
heat — to BGL 660,000.

There are branches of several Bulgarian commercial banks operating on the area of the
Municipality of Haskovo, namely the United Bulgarian Bank (UBB), DSK Bank,
Hebrosbank, Bulgarian Postal Bank, Commercial Bank Biochim, Teximbank and the
Central Cooperative Bank.

Haskovo is a member of the Municipal Energy Efficiency Network, and as such it has a
Municipal Energy Efficiency Office and has developed an information database for energy
consumption of major municipal facilities. In 2001 these facilities have consumed 11 457
GWh of energy, mainly heating naphtha (48.83%), electricity (31.93%) and natural gas
(14.56%).

Two school buildings and the municipal administration building are selected as a
demonstration example in the municipality of Haskovo. Those three sites are selected on
the grounds that:

1) they are in public ownership,
i) they are among the largest social sites in the area,

1i1) the school buildings represent the priority target group for all municipalities in
the Network and are included as first priority in the Haskovo Municipal Energy
Efficiency Program,

v) the results of the FS obtained from these sites can provide the fertile ground for
comparative analysis and replication.

The school buildings and the municipal building are heated with local boilers on Light
Heating Oil. The boilers were respectively installed in 1961, 1978, 1995, and 1970. Only
the new boiler is in good condition, the others are obsolete and inefficient.

4.2. Project approach

The project envisages fuel shift from Light Heating Oil for industrial and public use (LHO)
to biomass in the schools Vassil Levski and Kiril-i-Methodiy and in the administrative
building of the Municipality of Haskovo through replacement of the existing boilers with
modern highly efficient biomass-fueled boilers with automatic control of the combustion
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process. Light Heating Oil for industrial and commercial uses is a medium distillate oil
primarily distilling between 180 and 380 degrees Celsius with emission factor 268.2 kg
CO; eqv./MWh.

The required pieces of equipment have been determined as a result of the energy audit,
conducted in the three sites. It comprised a detailed survey and assessment of the current
state-of-repair of the buildings, the in-house systems and energy consuming equipment.
Computerized models of the buildings have been developed and energy balance sheets
have been worked out for each building. Maintaining of the norm requirements for the
parameters of indoor climate during the heating season, depending on the schedule of
operation of the respective building, have been laid down in the computerized models of
the individual buildings as a starting condition. On the basis of the energy audit an
assessment of the possibility for replacement of the boilers by biomass-fueled units was
made.

4.3. Current situation of the sites

Vassil Levski General Secondary School
2, Stara Planina Str., City of Haskovo

The school was built in 1937. Currently, there are 600 pupils studying in grades 1 through
12. The number of teaching staff is 45. The building is a five-storeyed building with floor
area of 8,680m2 and an unheated
basement. There are three
distinguished zones: classrooms zone,
a gym and an Inter-school Training
Center. The Training Center was
constructed additionally by the end of
the ‘70s. The building structure is
solid, with 38 cm thick brick walls,
with plaster on both sides. The
windows are twin-glazed with
wooden frames. The building features |
four single-plated entrance doors of |
wood. The bearing floor slabs are
made of reinforced concrete without
thermal insulation. An unheated attic is formed above the top floor under the sloped roof.

The conclusion of the audit of the state of repair of the building envelope has revealed that
the external plaster of the walls is in a good condition, however the joinery has not been
replaced since the initial operation of the building and it is in a very bad state. Many of the
windows, mainly those in the corridors and in some of the study rooms, are broken and
need repair. The fact that there are single-pane windows is one of the main reasons for the
deterioration of the parameters of indoor climate when the outdoor temperatures are low.

A local in-house space heating system, which uses steam as heat carrier, is constructed in
the building. During classes the premises are heated all the time. Heat is supplied by a local
boiler plant fueled by Light Heating Oil (LHO). The plant provides also domestic hot
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water, however the domestic hot water supply system has been out of use in the recent
years. The boiler house is located in the main body of the building. It comprises three low-
pressure boilers type ON 550, featuring heat output of 640 kW each or a total of 1920 kW.
The boilers are of Bulgarian make, year of production 1975. The load of the boilers is
controlled through a two-step burner at a signal from the steam pressure gauge. There are
no metering devices to record heat and fuel consumption by the individual boilers. The
efficiency of the boiler house operation itself is deteriorated due to the losses, which are
typical for every steam condense system. The lack of automatic control of the operational
heat load is a precondition for additional deterioration of the efficiency. In actual fact one
of the boilers is out of use, since it is in a bad need of overhaul. The non-operating
programmers lead to risks during boiler operation. The duty cycle of the boilers is aligned
with the study schedule (the school is working on a single-duty regime — from 7.30 h till
13.00 h). The boilers are switched on at the discretion of the operating staff, who decides
also on duty cycle. The boilers are usually in operation since 6.00 h till 10.00 h.

The annual electricity consumption is 37 MWh/year and the related costs amount to BGL
4,694. The main electricity consumer is the lighting system. The share of the other
electricity consumers is negligible.

Administrative building of Haskovo Municipality
1, Obshtinski Square, City of Haskovo

This is a four-storeyed building with unheated basement and a floor area of 3,263 m”. The
main part (up to the 3" floor) was
constructed prior to 1944. The 4"
floor has been erected later. The
building structure is solid with 25
cm thick brick walls, plastered on
both sides. The external plaster of
the building is in a good condition.
The bearing slabs of the floors are
made of reinforced concrete without
thermal insulation. An unheated
attic is formed above the top floor
of the building under the roof. There
is a large variety of joinery.
Originally, it has been a twin
wooden joinery on the 1%, 2™ and
3" floors and bonded wooden
joinery on the 4™ floor. Part of it has
been replaced in stages by
aluminum glass package. In the
corridors there are metal single-
glazed showcases. The joinery that
has not yet been replaced, namely
that on the 4™ floor, is not properly
weather-stripped.

The building features and in-house
local space heating system using
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steam as heat carrier. During operation of the building the premises are heated permanently.
A local suction ventilation system has been installed for the Conference Room on the 2™
floor. The system is of elementary design, consisting of two suction ventilation grids and a
groove fan. Sucked air is exhausted at the building facade. Separation type air conditioners
are installed on the windows in part of the rooms and are used mainly during the summer.
The total installed capacity is 37.3 kW.

Heat supply is provided by a local boiler plant. The fuel used is Light Heating Oil (LHO).
The boiler is of Bulgarian make, model PLAM 350. It generates steam, which is
distributed by a collector to the branches of the space heating system. The installed heat
generation capacity is 400 kW. The load of the boilers is regulated through a two-step
burner METEOR type at a signal from the steam pressure gauge. There are no metering
devices to record water, steam and LHO consumption to feed the boiler. The operation of
the system with steam as heat carrier is connected with considerable losses of heat along
the transit sections and the steam-condense systems. The absence of controls for automatic
maintenance of the required heat load leads to additional deterioration of the efficiency.
LHO consumption for the burner is 80-100 1/h (60-80 1/h in warmer days). The boiler is
switched on at the discretion of the operative staff. The typical duty cycle of the boiler is as
follows: 7.00 h — 9.00 (9.30) h; 10.30 (11.00) h - 12.00 h; 13.00 h — 15.00 h.

The annual electricity consumption is 42.960 MWh and the costs amount to BGL 5,780.
The main electricity consumers are the lighting system, the PCs and the household
appliances used in the building.

Kiril-i-Metodiy Primary School
37, Strashimir Str., City of Haskovo

The school was built in 1961. It has a student population of 370 pupils in grades 1 through
8 and a teaching staff of 17. The building is a four-stock structure featuring an unheated
basement and a floor area of 3,330 m”. With the aim to expand the existing building stock
construction of an additional building, connected to the existing one with a blind wall has
begun. For lack of funding the R 5
construction works have been ' e |

suspended. The school operates an
after-school study hall, which is
located in a separate building in
the schoolyard. The main
building is of a solid structure
with 25c¢m thick brick walls, with
plaster on both sides. The
windows are two-wing units with
wooden joinery. The school
building and the building of the
study hall feature two entrance doors each. The doors are single-wing metal units. The
bearing slabs between the floors are made of reinforced concrete and have no thermal
insulation. An unheated attic is formed under the roof above part of the top heated floor of
the school building. The roof of the study hall is flat, bordering directly on the outdoor air.
The external cladding of the walls of the main building is in a relatively good state. The
building of the study hall is in an extremely bad state of repair. The joinery has not been
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replaced since the commissioning of the building in regular operation, the quality of
weather-stripping of the window wings, which may be opened, is questionable, especially
those in the study hall.

The school features a local in-house space heating system, which uses water as heat carrier
and is in operation since 1996. During classes the premises are heated permanently. The
boiler house is situated in the main school building, however it can supply heat to the study
hall as well via an underground pipeline. The required heat is provided by LHO-fueled
boiler, type TYPOX - A250 “GROUP XTANDART”, made in Greece and featuring heat
output of 290 kW, and a two-step burner type “Golling” (Greece) with automatic two-
position regulation of the fuel/air ratio. There are no metering devices to control heat and
fuel consumption by the boiler. The programming unit for boiler ventilation during firing
and stopping operates as required. The general state of repair of the space heating system is
good, there are no leaks and hence no losses of energy and heat carrier. The absence of
automatic controls of the operational heat load is a prerequisite for deterioration of the
performance efficiency when trying to keep up the requirements for indoor comfort. The
boiler is operated between 2 and 5 hours per day, depending on the outdoor temperatures
and at the discretion of the operating staff. Usually it is started from 6.00 a.m. till 9.00 a.m.
and from 12.30 till 14.00/14.30 h. The teaching process is organized in two shifts and the
school building is in use from 7.30 h till 19 h.

The availability of electricity consumers in the Kiril-i-Metodiy Primary School is very
limited: several PCs, a vacuum cleaner, a coffee maker and a TV set. The annual electricity
consumption is 21.98 MWh, the majority of which goes for the lighting system, and the
costs amount to BGL 1,060.

4.4. Baseline scenario for the project in Haskovo

4.4.1. Baseline scenario principles

The selected baseline scenario is project specific and is simulating a likely situation that
would have occurred without the project. The assumptions in the baseline scenario are
based on experience with similar projects in other municipalities in Bulgaria, which can be
considered as reference as far as the undertaken measures to keep the systems working are
concerned.

The baseline scenario takes also due account of several principles:

1) Selection of least cost option — a principle, which is applied solely for
municipal initiatives in this country because of the exclusively limited
municipal resources under the conditions of a Currency Board and diminished
budget revenue due to the drop in production and the high unemployment.

2) Achievement of the norm requirements for heat comfort in buildings — a
mandatory requirement, determined by the regulatory responsibility of the
municipality to provide heat comfort in its sites. Under the current
circumstances certain restraints are imposed on energy consumption through
maintaining temperatures below the norm requirements. This is, however,
unacceptable because of the health risks, diminished work ability, low
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effectiveness of the learning process in schools and the lack of satisfaction of
building residents.

3) Application of the most available technologies

Shortly, the baseline scenario envisages further use of Light Heating Oil as the cheapest oil
fuel for this type of equipment, repair and maintenance of the existing boilers, wherever
their further utilization is possible, and replacement of obsolete boilers with new ones of
the same type.

The baseline scenario for the three sites of the pilot project has been formulated on the
basis of the energy audit performed in the sites. At an outcome of the studies, the necessary
quantity of fuel (LHO) for each of the sites and the required costs for replacement or
rehabilitation of the equipment and its maintenance are indicated.

4.4.2. Required quantity of fuel and related GHG emissions respectively

By means of computerized modeling the required heat output for the buildings has been
calculated and the required quantity of heat for space heating with attainment of the norm
requirements has been determined. The obtained value is corrected (reduced) according to
the real duty cycle of operation of each building. The corrected value is incorporated as an
input value in the energy balance sheet of each site. The efficiency of energy conversion of
the fuel during heat generation and the losses for each of the buildings is taken into account
to produce the value of the required energy at the boiler inlet.

The results for the three sites, including the reduced value of the energy required for space
heating of the buildings and the required energy at the boiler inlets are described below.
The energy costs are calculated at the price at which Light Heating Oil was offered by the
only one Bulgarian manufacturer LUKOIL Bulgaria Ltd. by January 2003 (BGL
1017.6/tonne). The value of the heat equivalent imported with the fuel is BGL 88.10/MWh.

The results from the computerized model of Vassil Levski School indicate that the annual
quantity of heat required to cover the space heating demand of the building is 373 MWh.
The annual equivalent of the energy imported with the fuel for heat generation in the
quantity required for covering this heat demand, with due consideration of the state of the
space heating system, is 516.3 MWh/year. The required annual consumption of Light
Heating Oil for heating the school building is 44.7 tonnes. The annual fuel costs amount to
BGL 45,486.

The results from the computerized model of the administrative building of Haskovo
Municipality indicate that the annual quantity of heat required to cover the space heating
demand of the building is 212 MWh. The annual equivalent of the energy imported with
the fuel for heat generation in the quantity required for covering this heat demand, with due
consideration of the state of the space heating system, is 392.7 MWh/year. The required
annual consumption of Light Heating Oil for heating the administrative building is 34
tonnes/year. The annual fuel costs amount to BGL 34,597.

The results from the computerized model of the Kiril-i-Methodiy School indicate that the
annual quantity of heat required to cover the space heating demand of the building is 138

Center for Energy Efficiency EnEffect 56



Utilization of waste wood for centralized heat supply to buildings in Bulgaria

MWh. The annual equivalent of the energy imported with the fuel for heat generation in
the quantity required for covering this heat demand, with due consideration of the state of
the boiler and space heating system, is 157.3 MWh/year. The required annual consumption
of Light Heating Oil for heating the school building is 13.62 tonnes/year. The annual fuel
costs for space heating amount to BGL 13,858.

The baseline contains the assumption that the Light Heating Oil is delivered by the only
one Bulgarian manufacturer LUKOIL BULGARIA Ltd. with headquarters in Burgas. The
fuel is transported from Burgas to Haskovo by oil tanks of 22m’ capacity, mounted on
trucks driven by diesel engine. During combustion of the fuel on the sites, besides the
emissions from the fuel itself account is taken also of the relevant electricity consumption
for burners, pumps and fans, required for the operation of the boiler and the space heating
system.

All emissions under the baseline scenario, generated by fuel consumption in the
combustion chambers, by electricity consumption and by the transportation of the fuel by
road to Haskovo, are reported in the section on Environmental Benefits. The total amount
of emissions under the baseline scenario is 4,563.7 tonnes CO, eqv.

4.4.3. Required costs for replacement, rehabilitation and maintenance of
the equipment

According to the energy audit of the sites, the state of repair of the equipment in Vassil
Levski School and the administrative building of the Municipality is poor and they have
practically exhausted their technical resource and would hardly be fit for proper operation
much longer. The baseline scenario envisages implementation of the following
rehabilitation measures in the two sites in 2003:

e A new steam boiler, type KPN 0.55 (heat output 639 kW) of Bulgarian make,
equipped with a new burner, will be installed in Vassil Levski School. This boiler is
analogous with the currently operated boilers and uses the same type of fuel. Its
price has been determined according to the quotation submitted by the
manufacturer. The required funds for maintenance and repair have been envisaged.
The second boiler of the currently used ones will be retained. It is also in a bad state
of repair, however its service life may be extended through periodical repair at
shorter time intervals. The funding required for its maintenance is, however,
respectively higher.

e A new LHO-fired steam boiler, type KPN 0.35 (heat output 407 kW) of Bulgarian
make, equipped with a new burner, will be installed in the administrative building
of the Municipality. These pieces of equipment are analogous with the currently
operated ones. Their prices have been determined according to the quotation
submitted by the manufacturer. The required funds for maintenance and repair have
been envisaged.

In Kiril-I-Metodiy School the existing boiler will be retained. Funds for maintenance and
repair have been envisaged in order to maintain the norm requirements for indoor comfort.

All costs for maintenance, repair and rehabilitation with the aim to ensure operation of the
existing equipment in the course of 15 years, as mentioned above, are reflected in the
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cashflow of the project. The total amount of these funds within this time span is BGL
104,290. Table 16 shows the envisaged distribution of the funds by sites.

The maintenance and repair comprises actions related to: replacement of the seal and the
burner inlet to the boiler; (partial) replacement of a piping bundle; repair of the muffle;
cleaning of the flue gases pipes; cleaning of the piping bundle from the outside — chemical
degreasing; repair of the shell; replacement of the mineral wool insulation; level metering
glass, master switches and ampoules.

Table 16. Costs of repair and rehabilitation of existing equipment

Year Vassil Levski School Administrative | Kiril-I-Metodiy Total
building of the School
municipality
Boiler: | KPN 0.55 ON 550 KPN 0.35 TYPOS A-250

2004 15250 3400 12940 400 31990
2005 400 2100 400 2000 4900
2006 400 900 900 1300 3500
2007 900 2000 400 700 4000
2008 2000 900 2500 400 5800
2009 900 1300 400 400 3000
2010 1300 3500 1800 2000 8600
2011 900 400 800 400 2500
2012 400 1300 900 2700 5300
2013 2500 2000 2000 400 6900
2014 400 1800 900 400 3500
2015 1800 3100 2300 2000 9200
2016 400 2500 900 400 4200
2017 900 400 400 700 2400
2018 2000 2300 2900 1300 8500
Total 58 350 30 440 15 500 104 290

4.5. Project Intervention

4.5.1. Measures to reduce energy costs and GHG emissions

In compliance with the objectives of the project Utilization of Waste Wood for Centralized
Heat Supply to Buildings in Bulgaria, the pilot project in the three municipal buildings
envisage as a primary measure replacement of the existing boilers running on Light
Heating Oil (LHO) by modern and highly efficient biomass-fueled boilers. The aim of the
proposed replacement is to achieve significant savings of GHG emissions as a consequence
of the fuel shift, as well as considerable reduction of the energy costs of the municipality
thanks to the much lower price of heat generated from wood waste biomass as compared to
that of LHO. In practical terms the fuel shift from LHO to wood waste biomass eliminates
the GHG emissions produced by fuel combustion.

Vassil Levski School
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The project envisages shift from the currently used fuel - Light Heating Oil (LHO) — to
wood biomass (wood waste and chips, sawdust, wood pellets etc.). To this end the existing
LHO-fueled boilers have to be replaced by two compact biomass-fueled water heating
boilers of a total capacity up to 700 kW (2 x 350 kW) and equipped with a system for
automatic fuel charging. On the Bulgarian market this kind of boilers, type SD, are offered
by ERATO HOLDING Joint-stock Company with headquarters in Haskovo. Currently, a
new series of boilers is being developed and is expected to come out on the market soon.
Their capacity range — from 100 kW to 700 kW — will be very convenient for the needs of
municipal sites. It is necessary to perform reconstruction of the in-house space heating
system from steam-based to water-based operation. The site has a convenient platform for
materials handling operations and the required space for a fuel storage yard, which will be
constructed next to the boiler house. The required annual consumption of solid-fraction
biomass is about 146 t.

Although pyrolysis-based boilers are more efficient, their use in this site is unfeasible,
because of the high demand capacity of 700 kW. The pyrolysis-based boilers manufactured
by the ERATO HOLDING JsC Haskovo feature rated capacity of up to 100 kW. Therefore,
at least 7 of these should be installed, however the available space in the building is not
sufficient. The boilers proposed by this project have the advantage that they are fueled by
waste wood and may be equipped with a system for automatic fuel charging.

Administrative building of Haskovo Municipality

The project envisages fuel shift from the currently used Light Heating Oil (LHO) to wood
briquettes. To this end the existing LHO-fueled steam boiler should be replaced by two
compact biomass-fueled water heating boilers ATMOS DC 100, rated capacity 99 kW,
manufactured by ERATO HOLDING JsC-Haskovo. The boilers operate under the
principle of pyrolysis distillation, which provides high efficiency of combustion (up to
89%) with fully automatic control of the process. Reconstruction of the space heating
system from steam-based to water-based one will be necessary. The subscription system
for delivery of biomass, proposed by the Erato Resource Company, Haskovo, will be used
for this site. The annual consumption of wood briquettes to meet the building demand is
about 63 t.

Kiril-i-Metodiy School

The project envisages fuel shift from Light Heating Oil (LHO) to wood briquettes. To this
end the existing LHO-fueled water heating boiler will be replaced by three compact
biomass-fueled water heating boilers ATMOS DC 100, rated capacity 99kW each and total
capacity up to 300 kW, manufactured by ERATO HOLDING JsC Haskovo. The boilers
operate on the principle of pyrolysis distillation, which ensures high efficiency of
combustion (up to 89%) with fully automatic control of the process. The site does not have
a suitable site for fuel storage. The subscription system for delivery of biomass, proposed
by the Erato Resource Company, Haskovo, will be used for this site as well. The annual
consumption of wood briquettes to meet the building demand is about 29 t.
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4.5.2. Value of project investments

Table 17 shows the costs for implementation of the different project activities, broken
down by sites, with a 5% reserve on delivery costs and the costs of construction and
assembly works.

The required investments for implementation of the project have been determined on the
basis of calculations of the costs of the proposed measures using the prices quoted by
ERATO HOLDING JsC Haskovo.

Table 17. Project costs

Activity Total
BGL

Vassil Levski School
Project design 2 000
Delivery of solid-fraction biomass-fueled boilers, 2 x 350 kW 107 525
Dismounting of old boilers 5400
Installation, commissioning and tuning of biomass-fueled boilers 9120
Replacement of pipeline network pipe 1.1/4” 4 060

pipe 1/2” 450

pipe 2” 645
Delivery and installation of expansion vessel 400 1 506
Circulation pumps GRUNDFOS UPS 32-80 708
Construction of a connection between the boiler house and part of the building, 7 000
including pipes, elbows, collectors
Construction of fuel storage yard 4 000
Delivery of a system for automatic fuel charging 43010
Installation and commissioning of the system for automatic fuel charging 9360
TOTAL Vassil Levski School 193 784
Administrative building of Haskovo Municipality
Project design 2 000
Biomass-fueled pyrolysis-based boiler, 2 X 100kW 18 738
Dismounting of old boilers 1 800
Installation, commissioning and tuning of the biomass-fueled boilers 3500
Replacement of pipeline network  pipe 1.1/4” 789

pipe 1/2” 246

Delivery and installation of expansion vessel 150 1 190
Construction of connection between the boiler house and part of the building — 7 000
pipes, elbows, collectors
Construction of fuel storage yard 2 000
TOTAL: Administrative building of Haskovo Municipality 36 265
Kiril-i-Metodiy School
Project design 2 000
Biomass-fueled boiler, 3 X 80 kW 16 930
Dismounting of old boilers 1 800
Installation, commissioning and tuning of biomass-fueled boilers 3510
Construction of connection between the boiler house and part of the building — 2 000
pipes, elbows, collectors
Construction of fuel storage yard 2 000
TOTAL: Kiril-i-Metodiy School 28 240
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SUM TOTAL for the three sites:

Investment costs 258 289
Miscellaneous — planning, project management, acceptance of sites upon 1100
completion

Investments total 259 389
Incidental expenses 5% of investment costs 12911
GRAND TOTAL: 272 300

4.5.3. Estimated savings

The project generates considerable cost savings as a result of the shift to a cheaper fuel.
Additional savings are produced by the reduction of heat losses in the space heating
systems of Vassil Levski School and the administrative building of the municipality as a
result of their reconstruction from steam-based to water-based systems. The calculations
have used the price of LHO announced by LUCKOIL Neftochim by January 2003 (BGL
1017.6/tonne). The prices of briquettes and bulk waste wood are those offered in the
quotation of ERATO HOLDING JsC.

Vassil Levski School

Savings are expected as a result of the difference in the cost of 1 MWh heat generated from
the use of LHO and from biomass. Due to the shift from steam boilers to water heating
boilers, heat losses from non-returned condensate, secondary evaporation, additional
cooling of the condensate in the condense tank and lack of insulation on the pipelines
network, which have been estimated to be 83.6 MWh/year, will be eliminated. The energy
to be imported with the fuel is 432.7 MWh/year. Upon the shift to biomass as fuel, at a
price of BGL 35/t for delivery under subscription of waste wood, sizes up to 10 mm x 10
mm x 40 mm with calorific value 10.7 MJ/kg (0.00296 MWh/kg), the cost of 1 MWh
generated heat will be BGL 11.82/MWh. The annual savings from the application of the
measure amount to BGL 40,370.

Administrative building of Haskovo Municipality

In this case savings are expected as a result of the difference in the cost of 1 MWh heat
generated from the use of LHO and from biomass. Due to the shift from steam boilers to
water heating boilers, heat losses from non-returned condensate, secondary evaporation,
additional cooling of the condensate in the condense tank and lack of insulation on the
pipelines network, which have been estimated to be 49.4 MWh/year, will be eliminated.
The energy to be imported with the fuel is 343.3 MWh/year. Upon the shift to biomass as
fuel, at a price of BGL 190/t for delivery under subscription of waste wood briquettes with
calorific value 19.7 MJ/kg (0.00547 MWh/kg), the price of 1 MWh generated heat will be
BGL 34.73/MWh. The annual savings from the application of the measure amount to BGL
22,672.

Kiril-i-Metodiy School

In this case savings are expected as a result of the difference in the cost of 1 MWh heat
generated from the use of LHO and from biomass. The energy to be imported with the fuel
is 157.3 MWh/year. Upon the shift to biomass (solid fraction) as fuel, at a price of BGL
190/t for delivery under subscription of waste wood briquettes with calorific value 19.7
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MlJ/kg (0.00547 MWh/kg), the price of | MWh generated heat will be BGL 34.73/MWh.
The annual savings from the application of the measure amount to BGL 8,394.

A summary of the estimated savings by sites is given in Table 18.

Table 18. Annual savings

Site Savings, BGL/year
Vassil Levski School 40,370
Administrative building of Haskovo Municipality 22,672
Kiril-i-Metodiy School 8,394
Total 71,436

4.5.4. Environmental benefits

Reduction of GHG emissions

An important result of the projects for use of renewable energy sources in general, and the
use of wood briquettes and waste wood in particular, is reduction of GHG emissions in the
atmosphere. Greenhouse gases have a negative anthropogenic impact on the climatic
system. Increased concentrations of stable greenhouse gases might reduce the speed of
radiation of solar energy back to space, which may lead to climate change.

CO; emissions from the energy sector account for the major portion of GHG emissions in
Bulgaria. The ways to reduce GHG emissions comprise savings in liquid fuel and
electricity consumption or fuel shift — from a traditional fuel to another, more
environmentally-friendly type of fuel, for instance biomass. Savings of energy carriers lead,
in turn, to reduction of harmful emissions in the atmosphere, including some of the major
pollutants causing the greenhouse effect — carbon dioxide (CO,), methane (CH4) and
nitrous oxide (N,0).

As a consequence of the implementation of the pilot project Use of waste Wood Biomass
for Space Heating in Municipal Sites in the City of Haskovo savings of GHG emissions in
the atmosphere to the amount of 4430.3 tonnes will be achieved. The specific quantities
and types of avoided emissions are given in Table 19.

The emissions from LHO combustion are calculated using the Methodology for
Determination of the Rate of Emissions from Combustion Processes in the Power Sector,
Industry and Space Heating in the Communal Sector, endorsed by the Ministry of the
Environment and Water, Sofia 2000. The specific calculations of the achieved emission
reductions as a result of biomass combustion have been carried out under the methodology,
applied in the course of working out of the Second National Communication on Climate
Change, Sofia, April 1998. Additional emission factors, contained in the Revised 1996
[PCC Guidelines for National Greenhouse Gas Inventories are used as well.

In order to determine which GHG emissions need to be estimated and calculated for
establishing the emission baseline and project emissions, the project boundary has to be
defined. A project boundary is the notional margin around a project, within which the
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project’s impact (in terms of GHG emission reductions) will be assessed. The activities and
GHG emissions that are included in the project boundary reflect:

(a) The activities that will be included in the emission baseline and baseline
calculations; and

(b) The activities and GHG emissions that will be monitored once the project is
operational.

The procedure to define the project boundary for the calculation of the baseline emissions
and for the project emissions should be consistent and similar when possible. All GHG
emissions from the proposed JI activity that are under control of the project developer and
that are significant and reasonably attributable to the project activity should be included in
the project boundary.

The activities that are included in the emission baseline and baseline calculations for the
project in Haskovo are:

e Delivery of Light Heating Oil (LHO) used by the boilers;
e Combustion of LHO in the boilers on the sites;

e Electricity consumption by the boilers.

The activities included in the emission calculations for the project intervention are:
e Wood briquettes production to cover the demand of the 3 project sites;
e  Wood briquettes & wood waste delivery by road transport;
e  Wood briquettes & wood waste combustion;
e New wood-fueled boilers electricity consumption.

In this way all GHG emissions from the proposed JI project that are significant and
reasonably attributable to the project activity, and also are under control of the project
owner/developer are included in the project boundary (Fig. 14).

For evaluation of the impact of the projects emission, reductions are calculated in Carbon
Dioxide Equivalent (CO,eqv), which summarized the impact of all types of GHGs.

The main reduction of GHG emissions and other harmful pollutants for this project are as a
result of the replacement of the main fuel and electricity savings. The emissions related to
the combustion of biomass are assumed to be zero, because these are considered to be the
same as the amount of emissions sequestered during the growth of the forestry biomass.

The estimates for the emissions from electricity are in compliance with the plans for
construction and development of the power generation capacities. The calculations of the
specific GHG and other harmful emissions by years correspond to the forecast composition
of the generation capacities, that in the long-term horizon will participate in the
procurement of the load chart of electricity generation. An assumption is made that at the
end of the year 2006 Units 3 and 4 in the Kozloduy Nuclear Power Plant would be
decommissioned.
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Fig. 14. Project boundaries
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Table 19 presents also the value of CO,eqv saved for the life of the project. The costs for
emissions reduction of 1t CO,eqv are BGL 62.36/tonne, compared to the project
investment cost. The costs for emissions reduction of 1t CO,eqv, compared to the project
incremental cost (the avoided investment and maintenance costs in the baseline are
subtracted from the investment and maintenance costs for the project) is BGL 50.26/tonne.

Other environmental benefits from project implementation

Besides reduction of GHG emissions, the project leads also to reduction of harmful
emissions of local importance for the sites previously fueled by LHO combustion. In
addition, sulphur oxide, nitrogen oxide and dust emissions from the fossil-fuels-fired
power generation plants will also be avoided, although in negligible quantities. Table 6.2
shows the reduction of harmful emissions of local importance for the project life cycle of
15 years as a result of the fuel shift from LHO to wood briquettes and waste wood. Some
increase in CO could be expected.

Table 20. Reduction of harmful emissions of local importance

Emissions reduction
Emissions by type Unit Baseline :JI scenario (JI scenario —
Baseline)
SO, emissions tonnes 24.3 0 -24.5
NO, emissions tonnes 5.8 5.06 -0.7
CO emissions tonnes 0.69 19.25 18.6
NMVOS emissions tonnes 0.079 0 -80.5
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Table 19. Reduction of GHG emissions
Project year 0 1 2 3 4 15 Lifetime
Year 2003 2004 2005 2006 2007 2018 15 years
Item Dimension Value tonnes CO,eq

Baseline Scenario
LHO delivery
Road transport Burgas — Haskovo Km 206
Truck with a tank 22 m’ Numbers 5
Total LHO delivery by road Km/year 1030
Specific liquid fuel consumption for the truck Liter/100 km 60
Total liquid fuel consumption for trucks Liters/year 618
Emissions from Total LHO delivery by road Tonnes 1.6 1.6 1.6 16 1.6 1.6

CO,eqv/year
LHO combustion on sites Tonnes/year 92
Emission factor CO,eqv Kg CO,eqv/MWh 268
LHO combustion on sites MWh/year 1066
Emissions from LHO combustion on sites Tonnes 286.0 286.0 286.0 286.0 286.0 286.0

CO,eqv/year
Electricity consumption by existing boilers
Existing boilers capacity KW 1976
Existing boilers electricity consumption KWh/year 17194.2: 17194.2: 17194.2; 17194.2: 17194.2 17194.2
Electricity emission factor CO,eqv G CO,eq/kWh 787.5 787.5 787.5 787.5 1012.5 1012.5
Emissions from electricity for boilers Tonnes 135 13.5 13.5 135 17.4 17.4

CO,eqv/year
HIEIIEERE e e e 3012 3012 3012 3012 305.0 305.0 4563.7

CO,eqv/year
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Project year 0 1 2 3 4 15 Lifetime
Year 2003 2004 2005 2006 2007 2018 15 years
Item Dimension Value tonnes COeq
JI Scenario
Wood briquettes production
Speciﬁg electricity consumption for wood briquettes KWh/tonne 6.4
production
Wood briquettes demand for 3 sites tonnes/year 91.5
Electricity consumption for wood briquettes productiony v oo 2416.1 24161 2416.1 24161  2416.1 2416.1
to cover the demand of the 3 sites
Electricity emission factor CO,eqv g CO,eqv/kWh 2.4 2.4 2.4 2.4 2.4 2.4
Wood briquettes & wood waste delivery, road
transport
Wood briquettes & wood waste delivery liters/year 95.1
s e R e e e T 0251 0251 0251 0251 0251 0.251
wood waste delivery
Wood briquettes & wood waste combustion
Combustion of wood briquettes & wood waste on sites tonnes/year 237.7
Emission factor CH,4 kg/MWh 0.072
Emission factor CO,eqv kg CO,eqv/ MWh 1.512
Combustion of wood briquettes & wood waste on sites :MWh/year 9333
ISR (e et REien G veel DIEIEDCE Lo e e 1411 1411 1411 1411 1411 1411
wood waste on sites
Electricity consumption by new boilers
New wood-fueled boilers capacity KwW 1088.1
New wood-fueled boilers electricity consumption kWh/year 9466.57  9466.5; 9466.5 9466.5; 9466.5 9466.5
Emission factor CO,eq g CO,eqv/kWh 787.5 787.5 787.5 787.5 1012.5 1012.5
Emissions from electricity for wood-fueled boilers tonnes CO,eqv/year 7.5 7.5 7.5 7.5 9.6 9.6
Total JI Scenario tonnes 11020 11.020  11.020 11.020  13.693 13.693 197.4
CO,eqv/year
Difference = (JI - Baseline) Scenario tonnes CO,eqv/year -290.1 -290.1 -290.1 -290.1 -291.3 -291.3
Cumulative avoided emissions tonnes CO,eqv -290.1 -580.3 -870.4: -1161.7 -4366.3 -4366.3
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4.6. Business plan (schedule of activities and cash flows) for the
project implementation, operation and monitoring in the
pilot buildings

4.6.1. Time schedule of project implementation

The implementation of the proposed measures will be effected on the basis of specific
project design. Table 21 below shows the time schedule for project implementation by
types of activities.

Table 21. Implementation schedule

Month
Activity on

Tenders, contracting, planning, project design

Vassil Levski School

Delivery of biomass-fueled boilers

Delivery of pipes, fixtures, collectors

Delivery of a system for automatic fuel charging

Delivery of expansion vessels and circulation pumps

Delivery of materials for construction of fuel storage yard

IDismounting of old boilers / Installation of biomass-
fueled boilers

Installation of pipes, fixtures, collectors

Installation of expansion vessels and circulation pumps

Installation of a system for automatic fuel charging

Construction of fuel storage yard

IAdministrative building

Delivery of pyrolysis boilers

Delivery of pipes, fixtures, collectors

Delivery of expansion vessel

Delivery of materials for construction of fuel storage yard

Dismounting of old boilers / Installation of pyrolysis
boilers

Installation of pipes, fixtures, collectors

Installation of expansion vessels and circulation pumps

Construction of fuel storage yard

[Kiril-i-Metodiy School

Delivery of pyrolysis boilers

Delivery of pipes, fixtures, collectors

Delivery of materials for construction of fuel storage yard

Dismounting of old boilers / Installation of pyrolysis
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boilers

Installation of pipes, fixtures, collectors

Construction of fuel storage yard

IAcceptance and commissioning into regular operation —
all sites

The pilot project for use of biomass for space heating in municipal sites in the city of
Haskovo may be implemented within a period of 5 months during the 2003 off-heating
season (from April till September). Separate assembly work teams are envisaged, so that a
certain overlapping will be possible during the time of work on the different sites. The
installation of the pyrolysis boilers in the administrative building and in Kiril-i-Metodiy
School will start a month earlier than the installation of the boiler in Vassil Levski School
because of the shorter delivery time. The main activities are planned for the months July
and August, when the rate of human presence in the buildings is lower and hence the
implementation process will be facilitated. The construction and assembly works in the
three sites will be finished by September 20 and systems will be accepted and
commissioned into regular operation at the end of September.

4.6.2. Procedures related to purchase of the equipment and fuel selection

The purchase of the required equipment and materials, as well as the selection of the
subcontractor for the dismounting and installation works will be effected by tender. The
terms and conditions of the tender will comprise the requirement for the equipment
supplier to undertake also the dismounting and installation works on the site. The existence
on the area of the city proper of a company possessing capacity and experience in the trade
in and manufacture of technologies for energy generation from biomass is a guarantee for
the real possibilities for high-quality project implementation.

Table 22 shows the schedule of investments in the course of project implementation.

Table 22. Time schedule of investments

Month

Activity

Tenders, contracting, planning, project design 3600 3000
\Vassil Levski School
Delivery of biomass-fueled boilers 53763 53762
Delivery of pipes, fixtures, collectors 9374

Delivery of a system for automatic fuel charging 21505 21505

Delivery of expansion vessels and circulation
umps

Delivery of materials for construction of fuel

storage yard

Dismounting of old boilers / Installation of

biomass-fueled boilers

Installation of pipes and fixtures 1391 1390

971

800 1200

9048 5472
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Installation of expansion vessels and circulation 243
umps
Instauatlon of a system for automatic fuel 3744 5616
charging
Construction of fuel storage yard 800 1200
\Udministrative building
Delivery of pyrolysis-based boilers 9369 9369
Delivery of pipes, fixtures, collectors 2431 3647
Delivery of an expansion vessel 152
Delivery of materials for construction of fuel 400 600
storage yard
Dlsmou.ntlng of olcll boilers / Installation of 3201 2101
yrolysis-based boilers
Installation of pipes and fixtures 979 978
Installation of the expansion vessel 38
Construction of the fuel storage yard 400 600
Kiril-I-Metodiy School
Delivery of pyrolysis-based boilers 8465 8465
Delivery of pipes, fixtures, collectors 600 900
Delivery of materials for construction of fuel 400 600
storage yard
Dlsmoqntlng of olq boilers / Installation of 3204 2106
yrolysis-based boilers
Installation of pipes and fixtures 500
Construction of the fuel storage yard 400 600
IAcceptance and commissioning in regular
. . 500
operation — all sites
Total 3600 76068 37162 123196 19363
Cumulative total 3600 79668 1168307 240026 259389

A tender will be held for selection of fuel supplier. In two of the sites — the Administrative
Building of Haskovo Municipality and Kiril-i-Metodiy School there is a problem — lack of
platforms for fuel storage. For this reason for these sites a tender will be announced for
fuel supply under subscription under a two-week delivery schedule. In Haskovo this kind
of service is offered by the ERATO Resource Company for both wood briquettes and
small-size wood waste.

4.6.3. Financial plan of the project

Sources of funding and funding requirements

The equipment required for the project has been calculated in the Financial Plan on the
basis of the prices and official quotations submitted by the ERATO HOLDING JsC with
headquarters in Haskovo and one of the most stable manufacturers of this kind of
equipment on the Bulgarian market. The price of the biomass fuel has been determined on
the basis of a quotation of the Erato Resource Company, including for subscription
deliveries. The total amount of investment is BGL 272,300, including V.A.T. The

Center for Energy Efficiency EnEffect 0



Utilization of waste wood for centralized heat supply to buildings in Bulgaria

Financial Plan envisages loan capital to the amount of BGL 182,100, lent by a creditor,
and equity contribution of the borrower, the Municipality of Haskovo, to the amount of
BGL 90,200. In addition, the Municipality will bear the costs of interest during project
implementation, to the amount of BGL 3,559. Thus the total contribution of the borrower
to project financing accounts for 34% of the total project costs.

Table 23 shows the structure of investment funding and the proposed financial scheme.

Table 23. Financial Plan
BGL %
Expenses
Primary investment 259 389 94.0
Reserve 12911 4.7
Interest for the time of implementation 3559 1.3
Payments on loan principal during implementation 0 0.0
Operational costs 0 0.0
Expenses total 275 859 100
Capital structure
Loan 182 100 66.0
Equity capital 93 759 34.0
Investments total 275 859 100
Financing scheme
Amount of required loan 182 100 66.0
Borrower’s contribution
Investment 90 200 96.2
Interest during implementation 3559 3.8
Additional current assets requirements during 0 0
implementation
Borrower’s contribution total 93 759 34.0
Grand total 275 859 100
Investment scheme

The funding from the different sources is shown in Table 24. This scheme is aligned with
the project implementation schedule and the proposed financing scheme. The contribution
of the Municipality comprises also the funding for pay-off of the interest during the project
implementation period to the amount of BGL 3,559.

Table 24. Investment scheme
MONTHS May June July August | September Total
Reserve
Source 1 2 3 4 5 BGL
Bank 26630 123195 19364 12911 182100
Municipality 3600 76068 10898 1507 1686 93759
TOTAL 3600 76068 37528 124702 21050 12911 275859
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Pay-off plan

The proposed loan terms and conditions envisage as follows:
e Date of loan endorsement: July 1, 2003

Four years pay-off term;
Three months of grace on loan principal during project implementation;
Forty eight monthly installments for pay-off on loan principal;
Fifty one monthly installments for pay-off of interest.

The proposed plan with the concrete values of the monthly pay-off installments is shown in

Table 25.
Table 25. Pay-off plan
Project year Pay-off installments during the year Total
1 2 3 4 5 6 7 8 9 10 11 12

Year 1
Payment of interest 1686| 1651| 1616 1581 1545 15100 1475 1440| 1405 1370] 1335 1300] 17913
gﬁﬁ;‘; on loan 3794| 3794|3794 3794 3794| 3794| 3794| 3794| 3794| 3794 3794| 3794 45525
i\(’){t‘;‘l“hly installment 5480 5445 5409 5374 5339| 5304 5269| 5234| 5199| 5164 5128) 5093| 63438
]l::it':‘i;‘;f“ loan 178306| 174513 170719 166925 163131| 159338 155544 | 151750 147956| 144163 | 140369| 136575| 1889288

Year 2
Payment of interest 1264| 1229 1194| 1159 1124 1089| 1054| 1019] 983| 948) 913| 78] 12855
r}: fﬁ;‘; on loan 3794| 3794|3794 3794 3794| 3794| 3794| 3794 3794| 3794 3794| 3794 45525
?gt‘:l“hly installment 5058 5023| 4988 4953 4918 4883| 4847| 4812 4777 4742 4707 4672| 58380
I‘f:i';‘;‘i;‘;l““ loan 132781 128988 | 125194 121400| 117606| 113813 | 110019| 106225 102431| 98638| 94844| 91050| 134298s|

Year 3
Payment of interest 843 s08| 773|  738]  702| 667] 632] 597|  s62| 527|492 457 7797
gfl-‘fl‘;;‘:l on loan 3794| 3794| 3794 3794| 3794| 3794| 3794| 3794| 3794| 3794 3794| 3794 45525
Z[t‘:l‘thly installment 4637| 4602| 4566| 4531 4496| 4461| 4426| 4391 4356 4321 4285 4250] 53322
Efi';‘c“i;‘;;’“ loan 87256 83463| 79669 75875 72081 68288| 64494 60700 56906 53113 49319 45525| 796688

Year 4
Payment of interest 41| 386|351 316] 281 246] 211] 176] 140|105 70 35 2740
iﬁ?ﬁ;‘; of loan 3794| 3794|3794 3794 3794| 3794| 3794| 3794| 3794| 3794 3794| 3794 45525
?gt‘;‘;thly installment 4215| 4180 4145| 4110| 4075 4040| 4004| 3969 3934| 3899 3864/ 3829] 48265
Efil;‘cni;;m loan 41731 37938| 34144 30350 26556| 22763| 18969 15175 11381| 7588 3794 o| 250388
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4.6.4. Macro-economic forecasts

Interest levels

The basic interest rate for mid-January 2002 was 3.31%. For the recent 4 years (since
January 1999) it has never exceeded 5%, its minimum value being 3.03%. One the basis of
the analysis of the monthly values of the basic interest rate during the period January 1,
1998 — January 15, 2003, as well as of the trend based on the phased approximation
function, no evidence was found that the development of the trend of the basic interest rate
value for the period covered by the Business Plan may exceed the 5% level.

The preliminary studies for procurement of bank loan indicate that it is possible to
negotiate a loan with a floating interest rate to the amount of the basic interest rate plus a
bank surcharge of about 10%. On the basis of the above, an interest rate level of 15% has
been assumed for the main version of the project, and in the Sensitivity Analysis section
some comments are given on the impact of the basic interest rate on the project. The
changes of the basic interest rate for the past five years are shown in Fig. 15.

Fig.15. Changes in the basic interest rate from January 1998 till January 2003.

Basic Interest Rate furing the period January 1998 - January 2003
8
7 |
6 |
5 |
14
@ 4
3 |
2 |
1 |
0
S TR o YRR e O o e e N e N IR R S T T T R R T S I A T P R TR
R R CR @q\qq\qq@q@q\qq\qq @q\qq\qq@q@q q}@ q}@ q,BQ’ S (190 (190 O (199 r19° q}@ q}@ (190 (190 (190 (190 q}@ q}@ q}@
QTR R RN N R PR RN PR R R NRL N PR RN 0
PPV INENINNO PN PIPPIN PV TOUNANTTORIIO

Inflation

The mean annual inflation in Bulgaria in 2002 was 3.8%. The analysis of the development
of inflation may be made on the basis of the data for the recent five years. Its bottom level
during this period was 1.0 % (in 1998) and the maximum of 11.4% was recorded in 2002.
Making forecasts about the annual inflation rate on the basis of a longer retrospective
period would be unfeasible, since the trend is thwarted because of the hyperinflation in
1996-1997. The relatively short retrospective period of 5 years does not provide for
sufficiently accurate presumption concerning the trends in development of inflation. More
accurate idea may be obtained by following the changes in the monthly value of inflation
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during this period. This graph is shown on Fig. 16. It indicates that during the period under
review the value of monthly inflation is about 0.4 — 0.45%, which makes an annual
inflation rate in the range of 4.8 — 5.4 %.

For the purposes of this Business Plan an annual inflation rate of 4% has been used, which
is close to the rate for the preceding year (3.8%). According to our expectations, the annual
inflation rates during the coming years will not exceed the forecast inflation rate of 4.2%
for 2003. The maximum inflation rate for the EU for the current year is expected to be not
more than 3.8%.

Fig.16. Changes in the basic interest rate from January 1998 till January 2003
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Light Heating Oil (LHO) Price

The fluctuations of LUCKOIL Neftochim price of LHO for a period of two years have
been studied. The price of 1t of fuel by January 17, 2003 was BGL 1017.6 incl. V.A.T. The
minimum LHO price during the period under review (621.6 BGL/t) was recorded in

December 2001. The changes in the LHO price during the part two years are presented in
Fig. 17.
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Fig.17. Changes in LHO prices from January 2001 till January 2003

1200 LHO prices during the period January 2001 - January 2003
1000 - f
800 | *
= WW
a' 600
(01}
400
200
0
NANANANANDNDNANANANNANN
eSS S QQ QQ“' T T F s
fp{b{v{v{b{v%%{v%% %%%%mmm%m%m
g;.\ 43(.1’ 43(.’3 b.b‘ 9;:) bg) 9_;\ q;b 9309 '\ '\q’ (1’(9 <° /\ (9 (ocb ’\q’ Date
QQQQQQQQQ@Q@Q@ 0060 Q"o

The analysis of the reviewed statistical data shows that there are frequent periods of change
in price levels, both in the direction of price increase and in the direction of price decrease,
however during the 2-year period under review a trend of gradual increase has been noted.
Because of the unstable political situation in the Middle East one may expect a rise in the
price of oil products and persistence of this trend.

Prices of fuels from waste wood

Waste wood is a residual product from timber logging and woodworking industries. The
use of biomass for energy generation is as yet extremely limited in Bulgaria. The
preliminary estimates indicate that there are considerable volumes of primary fuel of this
type in this country. There is, however, no system for collection and processing of the bulk
of biomass, predetermined to a considerable extent by the limited demand of this product
by the end-users. Market studies have shown that the price of bulk waste biomass in the
form of wood waste, chips and sawdust is about BGL 25/t to BGL 40/t. The prices of the
wood briquettes offered on the market are between BGL 150 and BGL 190/t.

In the years to come, more severe rules for discharge and storage of wood waste will be
introduced and the enterprises will be subject to stricter environmental control and more
severe administrative sanctions. This will force enterprises to make use of the waste wood,
produced by their activities, or to seek for ways and means to dispose of it. At this
background one may expect that there will be no big increase in the price of wood waste
biomass.
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4.6.5. Cashflow analysis

General provisions

The main factor which generates the project cashflow are the savings resulting from the
difference between the prices of LHO and the wood waste biomass fuels and the changes
in their ratio during the project lifetime. It is hard to predict how this ratio will change in
the future. Both diminishing of the difference and increase of the difference is possible. For
this reason the baseline scenario assumes retention of the ratio between the prices during
the entire project lifetime, and the options of any change in this ratio are reviewed in the
risk and sensitivity analysis.

The project scenario presumes reserves with respect to the investment costs to the amount
of 5%. These means are envisaged to cover additional costs incurred as a result of
emergence of changes in the values of the technical, pricing and other assumptions of the
project.

The elaborated cashflow comprises the funds required for current maintenance of the new
equipment and the necessary repairs during the envisaged 15 years economic life cycle of
the project. On the other hand, in order to be able to use the old pieces of equipment during
this time, additional expenses will be needed for maintenance and repair, and these will be
far beyond those for the new equipment. These expenses are also taken into account in the
cashflow.

If the project is implemented as a Joint Implementation project, there will be additional
revenue to the project cashflow during the years of the First Commitment Period (2008 —
2012) — revenue from the sale of GHG emission reductions. The amount of this revenue
will depend on the price of 1t CO2eqv, negotiated between the Parties. This additional
revenue will improve the economic indicators of the project. It is particularly important to
know the exact time when these funds will be made available to the project owner — the
Municipality. The most favorable option will be the one, which provides that the
Municipality could receive at least 50% of the value of the transaction prior to project start
(advanced payment). It will help diminish the burden of initial investments. Bearing in
mind the amount of the estimated savings, no diminishing of the required loan money may
be expected.

Financial indicators of the project

The major financial indicators (Payback Period, Internal Rate of Return, Net Present
Value) have been calculated from the project cashflow at 15% Interest Rate and 4% annual
inflation rate.

The specific values from the cash flow analysis, the Simple Payback Period, the Internal
Rate of Return and the Net Present Value are shown in Table 26. The project cashflow by
years is illustrated in Table 27.
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Table 26. Cost-effectiveness of the project
Rated interest rate 15 %
Real interest rate 11.11 %
Payback period by net savings 3.33 Years
Internal Rate of Return 28.80 %
Net Present Value 276 840 BGL

The calculations are based on economic lift cycle of 15 years. An additional amount of a
total of BGL 51,150 has been envisaged for maintenance and repair during that period. The
avoided investment costs for replacement of the entirely worn-out equipment is BGL
27,120. The avoided costs, which would have been spent for repair and maintenance of the
existing boilers, amount to BGL 25,750.

On the basis of the financial parameters of the project, as reviewed above, one may declare
that the project will generate a sufficiently strong and stable cashflow, which allows
guaranteed servicing of a loan to the amount of investments envisaged in this report (Table

24).
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Table 27. Cashflow of the project Use of Biomass for Space Heating in Municipal Sites in the city of Haskovo

Years 0 1 2 3 4 5 6 7 8 9 10 11 12 13 14 15
Investment 272300 -27120

Financing:

Loan 182100

Equity funds 90200

Baseline scenario

Operation costs 93941| 93941 93941 93941 93941| 93941 93941 93941| 93941| 93941 93941 93941| 93941| 93941 93941
Maintenance and repair costs 4600 4900 3500 4000 5800 3000 8600 2500 5300 6900 3500 9200 4200 2400 8500
After project completion

Operation costs 22504| 22504 22504 22504 22504| 22504| 22504| 22504| 22504 22504 22504| 22504| 22504| 22504| 22504
Maintenance and repair costs 900 900 900 900 900 3400 1600| 24400 3400 1600 1600 3400 1600 1600 3400
Net savings -272300( 102657 75437| 74037| 74537 76337 71037| 78437 49537| 73337| 76737| 73337| 77237| 74037 72237 76537
Debrtgi‘;r‘”cmg ~ Interest and 3559| 17913 12855] 7797 2740

Depreciation

Revenue before taxation 84744| 62582 66240( 71797| 76337| 71037| 78437 49537 73337| 76737| 73337| 77237 74037| 72237| 76537
Tax

Fiscal preferences

Net revenue after taxation 84744 62582 66240 71797 76337| 71037| 78437 49537 73337| 76737 73337| 77237| 74037 72237| 76537
Debt servicing — loan principal 45525 45525] 45525| 45525

Net cashflow -93759| 39219( 17057\ 20715| 26272 76337 71037 78437| 49537 73337| 76737 73337| 77237 74037 72237| 76537
Cumulative cashflow -93759| -54540( -37483| -16769 9504| 85841| 156878| 235315| 284852 358189| 434926| 508263| 585500 659537| 731774| 808311
Discount rate 1 0,90 0,81 0,73 0,66 0,59 0,53 0,48 0,43 0,39 0,35 0,31 0,28 0,25 0,23 0,21
Present Value (PV) -93759| 35297 13816 15101 17237 45076| 37752| 37516 21324 28412 26757 23014 21814| 18819| 16526 15758
Cumulative Present Value (PV) -93759| -58462| -44646| -29545| -12308 32769| 70521| 108037 129361| 157773| 184530 207544| 229358| 248177| 264702 280461
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4.6.6. Risk and sensitivity analysis

Three main groups of risks related to project implementation have been studies and
evaluated:

¢ Risk of non-completion of the project
e Operational risk

e Price risk
Risk of non-completion of the project

This risk comprises two main components:
e Exceeding the budget

e Delayed commissioning of the system

Some of the reasons for exceeding the budget may be inaccurate assessment of the
investments and omission of equipment that is indispensable for the project. The project
is insured against this risk through the incorporation of incidental expenses to the
amount of 5% of the total amount of investments. In view of the fact that the selection
of the supplier and subcontractor will be conducted by means of tender, lower prices
may be expected. The maximum possible exceeding of the envisaged investments is
estimated to be 5%. Table 28 shows the changes in the major financial indicators of the
scenario of exceeding of the budget.

Table 28. Financial indicators of the scenario of exceeding of the budget
Indicator Dimension Value
Internal Rate of Return % 27.20
Change % -1.60
Net Present Value BGL 263 255
Change BGL -13 615
Payback Period years 3.50
Change years +0.17

Delayed commissioning of the systems may occur as a result of inaccurate assessment
of the time needed for project implementation or delays in the delivery and installation
of the equipment. The anticipated maximum delay is 1 month. The changes in the
financial parameters in this case are shown in Table 29.

Table 29. Financial indicators of the scenario of delayed commissioning
Indicator Dimension Value
Internal Rate of Return % 28.14
Change % -0.66
Net Present Value BGL 270 540
Change BGL -6 300
Payback Period years 3.41
Change years +0.07
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Operational risk

This risk is reduced to the minimum, since the combustion systems of the boilers, as
well as the system for fuel charging of the boiler in Vassil Levski School are fully
automated and the human factor is, generally speaking, eliminated. The risk of failure to
procure the required quantities of wood has been avoided by signing a contract for
deliveries under subscription. The risk analysis reviews the probability that the
estimated net savings, determined on the basis of the assessments in the energy audits of
the three sites, may not be achieved to the same level in actual life due to wrong
operation. The value of this risk is 5%.

The changes in the financial indicators with respect to this risk are shown in Table 30.

Table 30.Financial indicators of the scenario of diminished savings during operation

Indicator Dimension Value
Internal Rate of Return % 27.12
Change % -1.68
Net Present Value BGL 249 383
Change BGL -27 457
Payback Period years 3.51
Change years +0.18

Price risk

In the framework of this project the price risk exists mainly with respect to the ratio of
fuel prices.

The calculations for the project have been made using the price of LHO quoted in the
Price List of LUCKOIL Neftochim by January 2003. It will be realistic to expect that
the price at which the fuel is delivered to the Municipality of Haskovo will be higher.
On the other hand, the price of the biomass has been determined on the basis of a real
quotation for Free Project Site delivery. Therefore, there is an additional reserve against
this risk as early as at the point of working out of the Business Plan. For this reason the
risk of diminishing of the difference between the prices of LHO and biomass is minimal
and has been assumed at the level of 10%.

Table 31.Financial indicators of the scenario of risk of diminishing of the difference
between fuel prices

Indicator Dimension Value
Internal Rate of Return % 25.43
Change % -3.37
Net Present Value BGL 221926
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Change BGL -54 914
Payback Period years 3.70
Change years +0.37

Worst case scenario

Under this scenario the simultaneous impact of all envisaged risks is evaluated.
Exceeding of the budget is incorporated with a risk weight of 5%. The risk of delayed
commissioning is assumed to be 1 month. Diminishing of the net savings due to
operational failures and price changes is reflected by a risk weight of 10%. The worst
case scenario serves to test the combination of all scenarios mentioned above.

Table 32. Financial indicators of the worst case scenario

Indicator Dimension Value
Internal Rate of Return % 23.41
Change % -5.40
Net Present Value BGL 202 011
Change BGL -74 829
Payback Period years 3.98
Change Years +0.65

Sensitivity analysis

The sensitivity analysis of the project reviews the two main factors, which may affect
the results of it and change the technical and economic parameters. These are: (1)
change in the ratio between the prices of LHO and biomass, on which achievement of
the calculated level of savings depends; and (2) project implementation with a different
amount of investments.

The sensitivity of the Net Present Value (NPV) with respect to the two above-
mentioned factors is presented on Fig. 18.
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Fig.18. Sensitivity of the Net Present Value of the project
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The sensitivity of the Internal Rate of Return (IRR) is presented on Fig. 19.

Fig.19. Sensitivity of the Internal Rate of Return of the project
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4.6.7. Other benefits

Besides the indicated savings of energy and costs and the environmental benefits, the
implementation of the project will contribute to attaining the desired comfort of
habitation for the occupants of the three buildings and will provide the required
conditions for highly efficient performance of the employees and students during the
cold winter months. The relative share of the expenses for maintenance will be reduced,
the reliability of equipment will be increased and there will be an improvement of the
management, which is particularly important for any site. The municipality’s
expenditure for fuel will diminish.

The success of project implementation will contribute to the initiation of other similar
projects and in this way it will assist the emergence of a market for the applied
technology of efficient use of waste wood biomass. Expansion of the manufacture will
lead to reduction of the price of equipment.
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4.7. Assessment of the project’s replicability and
sustainability in Bulgaria

The preliminary study envisaged that if the pilot projects in Haskovo prove to be
efficient, the project will be further replicated in the regions with good potential, where
district heating network are not developed. Small scale boilers burning wood and
wooden briquettes could be installed for centralized heating of public houses and
households, currently using electricity, coal and residual oil. Potentially the project is
good for replication for more than 20 (presumably 24) regions with waste wood
availability and potential for waste wood reprocessing into briquettes around the
country.

In order to make the study for the replication of the pilot projects more realistic and
feasible, the potential of the Municipal Energy Efficiency Network EcoEnergy was used
as a basis. EcoEnergy involves 39 municipalities-members from all parts of the country.
23 of them belong to the 14 regions with high potential for waste wood production
(listed in Part 2). The municipalities-members of EcoEnergy have developed an
information database for their municipal facilities and the respective energy
consumption by fuel types, as well as information about heating sources and
installations in the buildings. Unfortunately, this information cannot be directly
provided to this report as the software is in Bulgarian language. Anyway, as it is
available to the project team, an extract is done to illustrate the replication potential of
the project in other regions and municipalities in the country.

A selection is done to identify the number of public buildings with local boilers using
liquid fuels. The buildings with local boilers on liquid fuels in these municipalities
amount to 435. They are currently using 104597 MWh heat energy, produced from
fossil liquid fuels. The baseline for energy use considers the need for more energy in
order to provide the necessary normative level of heating to the buildings. It was proved
by a number of energy audits that the temperatures in the public buildings are lower that
needed to assure for normal working conditions. The amount of additional energy to
provide for this comfort levels is about 20% higher that the current energy use.
Considering this, the baseline annual energy needed for the 435 buildings amounts to
125516 MWh.

Table 33. Energy consumption in public buildings with local boilers using oil fuels in 23
municipalities in Bulgaria

Region Municipality Buildings with Current annual | Baseline annual
boilers fuel use MWh fuel use MWh
Blagoevgrad Blagoevgrad 35 22319 26783
Razlog 10 2330 2796
Pazardzhik Pazardzhik 12 1321 1585
Sofia Slivnitza 4 345 414
Botevgrad 6 2212 2654
Bourgas Bourgas 35 9575 11490
Aitos 12 1583 1900
Lovech Lovech 6 695 834
Troyan 11 43 52
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Stara Zagora Stara Zagora 21 2935 3522
Kazanluk 3 293 352

Plovdiv Karlovo 24 9683 11620
Varna Varna 37 9669 11603
Sliven Sliven 26 4166 4999
Kotel 4 609 731

V. Tarnovo V. Tarnovo 31 4472 5366
G. Oryahovitsa 20 1970 2364

Svishtov 21 4107 4928

Haskovo Haskovo 32 4360 5232
Silistra Silistra 27 13473 16168
Kardzhali Kardzhali 33 5916 7099
Gabrovo Gabrovo 22 2278 2734
Sevlievo 3 243 292

Total: 435 104597 125516

A programme for fuel switch of these buildings to waste wood biomass would lead to
the utilization of 125516 MWh energy produced from wood biomass. We assume, as
identified in the pilot project, that about 50% of this biomass would be in the form of
briquettes and 50% - in wood waste. The reductions of GHG emissions as a result of
this programme will amount to about 502104 t of COx.q,. for 15 years lifetime of the
programme. (Table 6)

Table 34. GHGs emission reductions

Emissions Baseline JI scenario Emissions reduction
CO, tonnes 475768 0 475768
CH, tonnes 94 135.6 -109.3
N,O tonnes 94.1 0 94.1
COszequ. tonnes 504951 2846.7 502104.3

The financial savings from the difference in fuel prices would amount to 8134064
BGL/year. The investments needed for implementation of the programme would
amount to about 12-15 mln USD.

However, the programme might not be limited to the municipalities included in this
study. They were selected because they belong to regions with proven high potential for
wood biomass and because data are available for their buildings. On the other hand,
successful implementation of such projects in municipal buildings would increase the
interest of private companies and the residential sector to initiate similar fuel switch to
biomass. It is very important to start with the implementation of a pilot project and to
disseminate the information about its results and increase awareness of a wide range of
consumers.

The feasibility and sustainability of the programme depend on 5 main factors:
1) Availability of wood resources;

i1) Capacity for collection, processing and delivery of wood products in the
desired form (wood, waste wood, wood briquettes and pellets, shavings,
chips, etc.) in the quantity needed;
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1i1) Capacity for production of efficient wood biomass fired boilers;
v) Availability of initial investments to cover the prices of boilers;
V) Management of the programme to assure for low transaction costs.

The wood resources, as already presented in Part 2, are available in the country and they
are the best prerequisite for the implementation of such a programme. Although the
capacity for collection, processing and delivery of wood products is developed to some
extend, it will not be enough to satisfy the needs if not further developed. Establishing
waste wood processing sites, which could process wood briquettes and pellets in
economically feasible manner, can resolve the problem. This can be either left to the
market, or stimulated by the interested public authorities. One such facility is capable of
processing up to 30 000 solid cubic meters of waste wood when working 24 hours (3
working shifts). The infrastructure price of such fully operational facility is no higher
than 250 000 Euros. The operational expenditures of the facility can reach up to 700 000
Euros per year.

The capacity for production of efficient wood biomass fired boilers is developing in the
country. There are a number of companies producing traditional boilers, which can shift
to the production of these specialized boilers. The developed market would be a good
incentive for this. A good example is the ERATO company, which has developed such a
production during the last few years and is further expanding its production in quantity
and nomenclature. The efficiency of the programme would substantially increase if the
production of pyrolysis boilers with higher capacity were enlarged. On the other hand,
the increased production of boilers would create competition and would probably lead
to reduction of prices.

The pilot project for one municipality can be easily contracted as JI project as the owner
of the facilities is one legal entity — the municipality. Entering into a programme for
greater number of municipalities, an intermediary would save transaction costs. The role
of such intermediary can be played by:

1) Specially established consortia among the municipalities and establishment
of a project implementation unit;

i1) The Municipal Energy Efficiency Network as a consortia and its Secretariat
as project manager/implementation unit;

1i1) The National Environment Protection Fund (recently transformed into an
Enterprise for Management of Activities for Environmental Protection) or
the National Eco Trust Fund — they are both state funds. There is an example
of using a state environment fund as an intermediary for a JI project is the
Czech Republic.

4.8. JI potential of this type of projects

Joint Implementation (JI) is defined in Article 6 of the Kyoto Protocol. JI involves
climate change mitigation projects implemented between two Annex I countries and
allows for the creation, acquisition and transfer of “emission reduction units” or ERUs.
This implies that JI activities can be hosted by any Annex I country. However, in

Center for Energy Efficiency EnEffect 86



Utilization of waste wood for centralized heat supply to buildings in Bulgaria

practice JI projects are more likely to be hosted in countries in Central and Eastern
Europe, as these countries offer more cost-efficient opportunities for GHG emission
reductions.

In order a project to be accepted as a Joint Implementation project, it has to answer a
number of requirements. It has to cover the eligibility criteria, the criteria for
environmental and economic additionality, the baseline requirements, etc.

4.8.1. Assessment of project’s eligibility under JI

Eligible host countries

The Marrakech Accords state that in order to participate in JI or CDM a country needs
to be a Party to the Kyoto Protocol by ratifying it. Bulgaria ratified the Protocol in July
2002 and in this way became eligible for the Kyoto mechanisms.

Another requirement for country eligibility is to have a designated national focal point
for approving JI projects and to have in place national guidelines and procedures for
approving JI projects. The JI Unit and the special Steering Committee established by the
Bulgarian Ministry of Environment have developed and adopted rules and criteria for
selection and approval of projects as JI projects.

Another eligibility requirement for the host country is to have in place a national
registry and to account for its Assigned Amounts. Bulgaria has developed a study on
national registries and is planning to establish its registry within the deadline — before
2005.

Eligible project categories

Neither the Kyoto Protocol nor the Marrakech Accords explicitly mention project
categories that are eligible for JI. Article 6 of the KP states that emission reductions can
be acquired from project activities aimed at reducing GHG emissions in any sector of
the economy. However, among the most acceptable examples of eligible project
categories for JI and CDM are the installations based on renewable energy sources
(wind, solar, biomass, small hydro etc.).

Eligible technologies

No specific performance standards for the project technology apply. However, the
project technology introduced should at least have an equal or have a better
performance standard than the existing operational technologies in the host country. The
efficiency of the proposed technology by the project is demonstrated by the calculated
results and technical information provided.

Some investor countries prefer that the technology applied in the project facilitate
technology transfer to the host country. In the case of the proposed project in Haskovo
and the larger program in a number of Bulgarian municipalities, the technology applied
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refers to the boilers burning wood and wood waste by both direct combustion and by
pyrolysis process. The production of these boilers in the country is in a process of
development. There is a gap in the local production as far as pyrolysis boilers with
larger capacity are concerned. There is a place for technology transfer in this respect.
The investor might consider the possibility to provide similar, but more advanced,
technology. Alternatively a decision could be made for the improvement of existing
Bulgarian technology.

Eligible project developers

The following types of [ Irganizations can submit JI projects:
Governmental bodies (i.e. department of government)
Government agencies (i.e. can be independent from the government)
Municipalities
Foundations
Financial institutions
Private sector companies
e NGOs
This variety of possible project developers allow for both municipal directed projects
(as the Haskovo project is), and also for the other project management schemes
proposed in 3.7. for the larger municipal program.

Host country eligibility of the project

The project must be acceptable to the host country and conform to its JI requirements.
The proposed project and program fit to the priorities set by the Bulgarian government
in its strategic documents on climate change, energy and environment. They also answer
the national specific set of criteria for JI projects, the most important of which are
feasibility, transparency, simplicity and predictability. It is expected that if the Japanese
government decides to start a JI project for Bulgaria, it will go for signing a
Memorandum of Understanding with the Bulgarian government, which comprises a
formal requirement for project eligibility.

4.8.2. Additionality

Environmental additionality

JI projects have to ‘generate emission reductions that are additional to any that would
have occurred in the absence of the project activity’. In order to assess if the project
activity results in a reduction of emissions compared to the business as usual scenario,
an emission baseline has to be established. The assessment to determine whether the
project activity results in less GHG emissions than without the project case is also
referred to as ‘environmental additionality’.

Environmental additionality can be measured and is a quantitative analysis. It can be
assessed by quantifying the difference in GHG emissions between the emission baseline
(business as usual scenario) and project emissions (project scenario or project
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intervention). A project activity is environmentally additional if it generates GHG
emission reductions compared to the emission baseline.

The environmental additionality of the project in Haskovo is established as the project
generates reductions of GHG emissions compared to the baseline situation, and also
reduces the emissions of sulphur oxide, nitrogen oxide and dust emissions. Although the
calculated emission reductions are based on pessimistic assumptions, the GHG emission
reduction achieved with the pilot project are of substantial quantity. The same statement
can be valid for the proposed programme as a whole, as it is developed on the same
basis as the pilot project.

Economic additionality

Although the potential of RES in Bulgaria is assessed to be high in numerous studies,
the actual utilization of this potential is low. The elaborated National Programme for
Renewable Energy Sources (NPRES) includes the agricultural, wood, industrial and
household biomass as energy sources. The NPRES comprises concrete investment
projects and project proposals for large-scale use of RES. The primary and the
secondary set of projects for NPRES consist of about 1000 real investment projects and
project proposals.

However, the funds for these projects are not ensured by the state budget or by any
other source. No national funds for support to projects related to the utilization of
renewable energy sources have been set up as yet. No use is made of the full range of
economic tools, which may be used to promote the use of RES, for instance tax
reductions etc. As a result, the actual start of large-scale market penetration of RES is
still pending. The projects implemented so far have been financed exclusively from
external/foreign sources.

In this situation, the initiation of JI projects for RES utilization can be considered
additional to the national efforts to reduce the GHG emissions.

On the local level the project can also be claimed as additional, as the main barrier for
municipal investments is the initial capital needed. First, municipalities are restricted to
invest up to a certain share of their income (which is very low); and Second, the
biomass-fired boilers are about 50% more expensive than the traditional liquid fuel fired
ones. The Public Procurement Act requires tender selection of equipment, based mainly
on the criteria of low price.

Based on these, the project can be considered as economically additional. The project
and the portfolio of projects for municipalities as a whole are claimed not to have been
implemented without the funding through the JI mechanism.

4.8.3. Baseline methodology selected

The determination of emission reductions requires the specification of a baseline to
which reductions would be additional. The selected baseline scenario is project specific
and is simulating a likely situation that would have occurred without the project. The
project specific baselines are accurate enough on project level, although not perfect.
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They are rooted in facts that can in principle be observed at the time of project’s design
or during its operation.

Based on an analysis of different factors, the project developer made the baseline case
that the heat production for municipal public buildings is most likely to continue to use
central boilers, fired by fossil fuels, mainly liquid fuels as in the current situation.
Although it has been assumed that the present situation will continue, it is also taken
into account that the energy efficiency of the old boilers will improve over the project
period, mainly by replacing the worn-out boilers by new ones of the same type, but with
improved efficiency. This implies that the baseline conditions are dynamic rather than
static. A baseline scenario with switch to gas is ruled out due to the fact that many of the
projects lie outside the main gas pipeline network, the investments needed would be
much higher, and also an increase in gas prices is considered.

The assumptions in the baseline scenario are based on experience with similar projects
in other municipalities in Bulgaria, which can be considered as reference as far as the
undertaken measures to keep the systems working are concerned.

The baseline scenario takes also due account of several principles:

e Selection of least cost option — a principle, which is applied solely for
municipal initiatives in this country because of the exclusively limited
municipal resources under the conditions of a Currency Board and
diminished budget revenue due to the drop in production and the high
unemployment.

e Achievement of the norm requirements for heat comfort in buildings — a
mandatory requirement, determined by the regulatory responsibility of the
municipality to provide heat comfort in its sites. Under the current
circumstances certain restraints are imposed on energy consumption through
maintaining temperatures below the norm requirements. This is, however,
unacceptable because of the health risks, diminished work ability, low
effectiveness of the learning process in schools and the lack of satisfaction of
building residents.

e Application of the most available technologies

4.8.4. Emission reduction potential

Only greenhouse gases (GHG) covered under Annex A of the Kyoto Protocol are
eligible for JI projects. These are Carbon dioxide (CO,), Methane (CH4), Nitrous oxide
(N20), Hydrofluorocarbons (HFCs), Perfluorocarbons (PFCs) and Sulphur hexafluoride
(SFe).

The project in Haskovo proposes the use of wood briquettes and waste wood to replace
liquid fuel and electricity consumption. This results in savings of these types of fossil
energy carriers and leads, in turn, to reduction of harmful emissions in the atmosphere,
including some of the major pollutants causing the greenhouse effect — carbon dioxide
(CO,), methane (CHy4) and nitrous oxide (N,O), to the volume of 4366.3 tonnes CO,
equiv. The emissions related to the combustion of biomass are assumed to be zero,
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because these are considered to be the same as the amount of emissions sequestered
during the growth of the forestry biomass.

The emission reductions expected for the wider municipal biomass project include the
same GHGases and amount to 502104.3 tonnes CO; equiv.

The costs for emissions reduction of 1t CO2eqv, compared to the project incremental
cost (the avoided investment and maintenance costs in the baseline are subtracted from
the investment and maintenance costs for the project) is BGL 50.26/tonne (25.70Euro).
The costs for emissions reduction of 1t CO2eqv are BGL 62.36/tonne (31.88 Euro),
compared to the project investment cost.

During the actual project design phase the project proponent should contractually agree
with the major project participants on the credit sharing, that is to accept an ownership
structure of any emission reduction credits that would result from the project. Credit
sharing is the concept in which a host country would like to keep a certain percentage of
the credits or credit revenue. The host country of a JI project is likely to be interested in
credits when it is subject to an emissions reduction target, as is the case with Bulgaria.
Individual negotiations will determine how the credits will be shared.

In the case of Bulgaria, where only the government is allowed to trade with emission
reductions for now, such an agreement should be signed between the governments of
the two countries entering into a JI deal.

Projects starting as of the year 2000 may be eligible as a JI project, but ERUs can only
be issued for a crediting period starting after 2008, which implies that emission
reductions generated prior to 2008 cannot be transferred or acquired as ERUs.

As stated in the Marrakech Accords it is possible to start JI projects from the year 2000
onwards. However, it is only possible to trade emission reductions as ERUs under the JI
mechanism if these are generated in the commitment period from 2008-2012. This
implies that emission reductions from a JI project generated prior to 2008, cannot be
verified and traded as ERUs.

The emission reductions of the project need to be measurable and need to be validated/
determined and verified by an Operational Entity/Independent Entity.

4.8.5. Side effects

The project does not result in unacceptable negative impacts on the environment. Just
the opposite, it has a number of positive side effects:

e Better heat comfort in public buildings - The introduction of relatively cheap waste
wood for centralized space heating will improve the heat comfort in the public and
social buildings. Although indirectly, this will have a positive effect on the health
and healthcare expenses of the residents.

e Improved sanitary conditions of the managed forests and reduced methane emissions
of the wood decay - The waste wood utilization will facilitate the waste wood
collection at the waste wood processing sites and briquettes production. As a result,
the sanitary conditions of managed forests will be significantly improved and
methane emissions from the waste wood decay in forests and at landfills will be
reduced. The landfill loading will be also reduced and the lifetime of landfills will be
extended.
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e New job places are to be created - Utilization of waste wood will create new jobs in
heating systems production, installation, operation and maintenance, and also in the
activities of waste wood collection and processing, processed waste wood supply in
the mountainous and forest regions in Bulgaria which are characterised with very
high unemployment rate.

Conclusions

The proposed pilot project in Haskovo and the wider municipal programme answer the
key eligibility criteria for JI projects, as included in the Marrakesh Accords and the
Kyoto Protocol.

The projects are in conformity with all international and national eligibility criteria for
JI projects. Their implementation would be a good step to further involvement of more
partners from different sectors in activities for utilization of waste wood biomass for
energy production, and respective reductions of GHG emissions.
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Business Plan
Pilot project for utilization of waste wood for centralized heat supply to municipal buildings in Haskovo, Bulgaria

This Business Plan has been worked out in the framework of the project Utilization of Waste
Wood for Centralized Heat Supply to Buildings in Bulgaria, financed by the Japanese
Oversees Environmental Cooperation Agency (OECC). The project aims at identifying the
potential for and the costs of measures to mitigate GHG emissions in the atmosphere
depending on the opportunities for introduction of appropriate technologies in this country.
Part of this project comprises also a concrete study through a pilot project for introduction of
biomass-fueled boilers in three municipal sites in the city of Haskovo. This Business Plan
evaluates the economic indicators and the feasibility of the pilot projects, as well as the
project’s JI potential.

The objective of the project is reduction of the energy costs of the Municipality for the three
sites and achievement of a significant reduction of GHG emissions, emitted in the
atmosphere as a consequence of heat generation for space heating of the buildings.

1. Information about the project owner (the borrower)

The owner of the projects and the potential borrower is the Municipality of Haskovo. By its
legal status the Municipality of Haskovo is a legal entity and is represented by its Mayor.

MUNICIPALITY OF HASKOVO

Address: 6300 Haskovo, 1, Obshtinski Square
http://www.bulgaria.domino.bg/haskovo

Mayor: Mr. Georgui Ivanov

Tel.:  (+35938) 6642 10
Fax: (+35938) 66 41 10
E-mail: haskovo@sf.cit.bg

Contact person: Yuksal Malkotch, Chief Expert on Energy Systems
Tel.: (+35938) 66 41 76
E-mail: eneffect hs@mail.orbitel.bg

Taxation No.: 1263053008
Registration to 000903946 Yu
BULSTAT:

The Municipality is situated on the area of Haskovo Region in Southern Bulgaria. The
municipal center is situated at a distance of 234 km from the capital.

The total area of the Municipality is 740 km®. There are 15,503 ha forest areas on the area of
the Municipality, predominantly deciduous species. The relief is plain (in the northern end)
and hilly (in the southern end). The area of the Municipality is traversed by the river
Harmanliyska.
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The Municipality of Haskovo comprises 37 human settlements, including one city — the city
of Haskovo. It has a population of 100,124 inhabitants, including 78.9% urban population
and 21.1% rural population (1999).

The local economy is of industrial-agrarian nature. The structure-defining economic sectors
are machine tools engineering and metal processing, electrical engineering and electronic
industry, clothing, textile and food-and-beverages industries. Also developed are timber
logging and wood working industries, fur and leather production and footwear manufacture.
Agriculture, for whose development there are quite favorable conditions, is another integral
characteristic of the economic structure of the Municipality

The major employment ratios of the Municipality are as follows:
e Material production : the non-productive sphere — 65.1 : 34.9;
e Industry : Agriculture — 87.0 : 13.0.
e Unemployment rate — 14.19%.

The sources of revenue to the municipal budget are equity revenue, subsidies from the state
budget and other sources — bank loans, transfers from extra-budgetary accounts etc. The
costs for materials, fuels and energy rank on the 3" place in the expenditure from the
municipal budget and amount to about 11% of these. The annual expenditure of the
municipality for electricity amounts to approximately BGL 840,000 and that for fuels and
heat — to BGL 660,000.

There are branches of several Bulgarian commercial banks operating on the area of the
Municipality of Haskovo, namely the United Bulgarian Bank (UBB), DSK Bank,
Hebrosbank, Bulgarian Postal Bank, Commercial Bank Biochim, Teximbank and the
Central Cooperative Bank.

2. Project description

The project envisages fuel shift from Light Heating Oil for industrial and public use (LHO)
to biomass in the schools Vassil Levski and Kiril-i-Methodiy and in the administrative
building of the Municipality of Haskovo through replacement of the existing boilers with
modern highly efficient biomass-fueled boilers with automatic control of the combustion
process. Light Heating Oil for industrial and commercial uses is a medium distillate oil
primarily distilling between 180 and 380 degrees Celsius with emission factor 268.2 kg CO,
eqv./MWh.

The required pieces of equipment have been determined as a result of the energy audit,
conducted in the three sites. It comprised a detailed survey and assessment of the current
state-of-repair of the buildings, the in-house systems and energy consuming equipment.
Computerized models of the buildings have been developed and energy balance sheets have
been worked out for each building. Maintaining of the norm requirements for the parameters
of indoor climate during the heating season, depending on the schedule of operation of the
respective building, have been laid down in the computerized models of the individual
buildings as a starting condition. On the basis of the energy audit an assessment of the
possibility for replacement of the boilers by biomass-fueled units was made.
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2.1. State of repair of the sites

Vassil Levski General Secondary School
2, Stara Planina Str., City of Haskovo

The school was built in 1937. Currently,
there are 600 pupils studying in grades 1
through 12. The number of teaching staff is
45. The building is a five-storeyed building
with floor area of 8,680m* and an unheated
basement. There are three distinguished
zones: classrooms zone, a gym and an Inter-
school Training Center. The Training Center
was constructed additionally by the end of
the “70s. The building structure is solid,
with 38 cm thick brick walls, with plaster on
both sides. The windows are twin-glazed
with wooden frames. The building features four single-plated entrance doors of wood. The
bearing floor slabs are made of reinforced concrete without thermal insulation. An unheated
attic is formed above the top floor under the sloped roof.

The conclusion of the audit of the state of repair of the building envelope has revealed that
the external plaster of the walls is in a good condition, however the joinery has not been
replaced since the initial operation of the building and it is in a very bad state. Many of the
windows, mainly those in the corridors and in some of the study rooms, are broken and need
repair. The fact that there are single-pane windows is one of the main reasons for the
deterioration of the parameters of indoor climate when the outdoor temperatures are low.

A local in-house space heating system, which uses steam as heat carrier, is constructed in
the building. During classes the premises are heated all the time. Heat is supplied by a local
boiler plant fueled by Light Heating Oil (LHO). The plant provides also domestic hot water,
however the domestic hot water supply system has been out of use in the recent years. The
boiler house is located in the main body of the building. It comprises three low-pressure
boilers type ON 550, featuring heat output of 640 kW each or a total of 1920 kW. The
boilers are of Bulgarian make, year of production 1975. The load of the boilers is controlled
through a two-step burner at a signal from the steam pressure gauge. There are no metering
devices to record heat and fuel consumption by the individual boilers. The efficiency of the
boiler house operation itself is deteriorated due to the losses, which are typical for every
steam condense system. The lack of automatic control of the operational heat load is a
precondition for additional deterioration of the efficiency. In actual fact one of the boilers is
out of use, since it is in a bad need of overhaul. The non-operating programmers lead to
risks during boiler operation. The duty cycle of the boilers is aligned with the study schedule
(the school is working on a single-duty regime — from 7.30 h till 13.00 h). The boilers are
switched on at the discretion of the operating staff, who decides also on duty cycle. The
boilers are usually in operation since 6.00 h till 10.00 h.

The annual electricity consumption is 37 MWh/year and the related costs amount to BGL
4,694. The main electricity consumer is the lighting system. The share of the other
electricity consumers is negligible.

Center for Energy Efficiency EnEffect



Business Plan
Pilot project for utilization of waste wood for centralized heat supply to municipal buildings in Haskovo, Bulgaria

Administrative building of Haskovo Municipality
1, Obshtinski Square, City of Haskovo

This is a four-storeyed building with
unheated basement and a floor area of
3,263 m”. The main part (up to the 3"
floor) was constructed prior to 1944. The |
4™ floor has been erected later. The
building structure is solid with 25 cm
thick brick walls, plastered on both sides.
The external plaster of the building is in
a good condition. The bearing slabs of ¥
the floors are made of reinforced
concrete without thermal insulation. An
unheated attic is formed above the top
floor of the building under the roof. There is a large variety of joinery. Originally, it has
been a twin wooden joinery on the 1%, 2" and 3™ floors and bonded wooden joinery on the
4™ floor. Part of it has been replaced in stages by aluminum glass package. In the corridors
there are metal single-glazed showcases. The joinery that has not yet been replaced, namely
that on the 4™ floor, is not properly weather-stripped.

The building features and in-house local space heating system using steam as heat carrier.
During operation of the building the premises are heated permanently. A local suction
ventilation system has been installed for the Conference Room on the 2™ floor. The system
is of elementary design, consisting of two suction ventilation grids and a groove fan. Sucked
air is exhausted at the building facade. Separation type air conditioners are installed on the
windows in part of the rooms and are used mainly during the summer. The total installed
capacity is 37.3 kW.

Heat supply is provided by a local boiler plant. The fuel used is Light Heating Oil (LHO).
The boiler is of Bulgarian make, model PLAM 350. It generates steam, which is distributed
by a collector to the branches of the space heating system. The installed heat generation
capacity is 400 kW. The load of the boilers is regulated through a two-step burner METEOR
type at a signal from the steam pressure
gauge. There are no metering devices to
record water, steam and LHO
consumption to feed the boiler. The
operation of the system with steam as
heat carrier is connected with
considerable losses of heat along the
transit sections and the steam-condense
systems. The absence of controls for
automatic maintenance of the required
heat load leads to  additional
deterioration of the efficiency. LHO
consumption for the burner is 80-100 1/h R

(60-80 1/h in warmer days). The boiler is switched on at the dlscretlon of the operative staff.
The typical duty cycle of the boiler is as follows: 7.00 h — 9.00 (9.30) h; 10.30 (11.00) h -
12.00 h; 13.00 h — 15.00 h.

The annual electricity consumption is 42.960 MWh and the costs amount to BGL 5,780.
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The main electricity consumers are the lighting system, the PCs and the household
appliances used in the building.

Kiril-i-Metodiy Primary School
37, Strashimir Str., City of Haskovo

The school was built in 1961. It has a student population of 370 pupils in grades 1 through 8
and a teaching staff of 17. The building is a four-stock structure featuring an unheated
basement and a floor area of 3,330
m”. With the aim to expand the
existing building stock gy
construction of an additional
building, connected to the existing
one with a blind wall has begun.
For lack of funding the
construction works have been
suspended. The school operates an
after-school study hall, which is
located in a separate building in the
schoolyard. The main building is
of a solid structure with 25cm thick brick walls, with plaster on both sides. The windows are
two-wing units with wooden joinery. The school building and the building of the study hall
feature two entrance doors each. The doors are single-wing metal units. The bearing slabs
between the floors are made of reinforced concrete and have no thermal insulation. An
unheated attic is formed under the roof above part of the top heated floor of the school
building. The roof of the study hall is flat, bordering directly on the outdoor air. The external
cladding of the walls of the main building is in a relatively good state. The building of the
study hall is in an extremely bad state of repair. The joinery has not been replaced since the
commissioning of the building in regular operation, the quality of weather-stripping of the
window wings, which may be opened, is questionable, especially those in the study hall.

The school features a local in-house space heating system, which uses water as heat carrier
and is in operation since 1996. During classes the premises are heated permanently. The
boiler house is situated in the main school building, however it can supply heat to the study
hall as well via an underground pipeline. The required heat is provided by LHO-fueled
boiler, type TYPOZ - A250 “GROUP ETANDART”, made in Greece and featuring heat
output of 290 kW, and a two-step burner type “Golling” (Greece) with automatic two-
position regulation of the fuel/air ratio. There are no metering devices to control heat and
fuel consumption by the boiler. The programming unit for boiler ventilation during firing
and stopping operates as required. The general state of repair of the space heating system is
good, there are no leaks and hence no losses of energy and heat carrier. The absence of
automatic controls of the operational heat load is a prerequisite for deterioration of the
performance efficiency when trying to keep up the requirements for indoor comfort. The
boiler is operated between 2 and 5 hours per day, depending on the outdoor temperatures
and at the discretion of the operating staff. Usually it is started from 6.00 a.m. till 9.00 a.m.
and from 12.30 till 14.00/14.30 h. The teaching process is organized in two shifts and the
school building is in use from 7.30 h till 19 h.

The availability of electricity consumers in the Kiril-i-Metodiy Primary School is very
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limited: several PCs, a vacuum cleaner, a coffee-maker and a TV set. The annual electricity
consumption is 21.98 MWh or BGL 1,060, the majority of which goes for the lighting
system.

2.2. Baseline scenario

The selected baseline scenario is project specific and is simulating a likely situation that
would have occurred without the project. The assumptions in the baseline scenario are based
on experience with similar projects in other municipalities in Bulgaria, which can be
considered as reference as far as the undertaken measures to keep the systems working are
concerned.

The baseline scenario takes also due account of several principles:

1) Selection of least cost option — a principle, which is applied solely for municipal
initiatives in this country because of the exclusively limited municipal resources
under the conditions of a Currency Board and diminished budget revenue due to
the drop in production and the high unemployment.

2) Achievement of the norm requirements for heat comfort in buildings — a
mandatory requirement, determined by the regulatory responsibility of the
municipality to provide heat comfort in its sites. Under the current circumstances
certain restraints are imposed on energy consumption through maintaining
temperatures below the norm requirements. This is, however, unacceptable
because of the health risks, diminished work ability, low effectiveness of the
learning process in schools and the lack of satisfaction of building residents.

3) Application of the most available technologies

Shortly, the baseline scenario envisages further use of Light Heating Oil as the cheapest oil
fuel for this type of equipment, repair and maintenance of the existing boilers, wherever
their further utilization is possible, and replacement of obsolete boilers with new ones of the
same type.

The baseline scenario for the three sites of the pilot project has been formulated on the basis
of the energy audit performed in the sites. At an outcome of the studies, the necessary
quantity of fuel (LHO) for each of the sites and the required costs for replacement or
rehabilitation of the equipment and its maintenance are indicated.

Required quantity of fuel and related GHG emissions respectively

By means of computerized modeling the required heat output for the buildings has been
calculated and the required quantity of heat for space heating with attainment of the norm
requirements has been determined. The obtained value is corrected (reduced) according to
the real duty cycle of operation of each building. The corrected value is incorporated as an
input value in the energy balance sheet of each site. The efficiency of energy conversion of
the fuel during heat generation and the losses for each of the buildings is taken into account
to produce the value of the required energy at the boiler inlet.

The results for the three sites, including the reduced value of the energy required for space
heating of the buildings and the required energy at the boiler inlets are described below. The
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energy costs are calculated at the price at which Light Heating Oil was offered by the only
one Bulgarian manufacturer LUKOIL Bulgaria Ltd. by January 2003 (BGL 1017.6/tonne).
The value of the heat equivalent imported with the fuel is BGL 88.10/MWh.

The results from the computerized model of Vassil Levski School indicate that the annual
quantity of heat required to cover the space heating demand of the building is 373 MWh.
The annual equivalent of the energy imported with the fuel for heat generation in the
quantity required for covering this heat demand, with due consideration of the state of the
space heating system, is 516.3 MWh/year. The required annual consumption of Light
Heating Oil for heating the school building is 44.7 tonnes. The annual fuel costs amount to
BGL 45,486.

The results from the computerized model of the administrative building of Haskovo
Municipality indicate that the annual quantity of heat required to cover the space heating
demand of the building is 212 MWh. The annual equivalent of the energy imported with the
fuel for heat generation in the quantity required for covering this heat demand, with due
consideration of the state of the space heating system, is 392.7 MWh/year. The required
annual consumption of Light Heating Oil for heating the administrative building is 34
tonnes/year. The annual fuel costs amount to BGL 34,597.

The results from the computerized model of the Kiril-i-Methodiy School indicate that the
annual quantity of heat required to cover the space heating demand of the building is 138
MWh. The annual equivalent of the energy imported with the fuel for heat generation in the
quantity required for covering this heat demand, with due consideration of the state of the
boiler and space heating system, is 157.3 MWh/year. The required annual consumption of
Light Heating Oil for heating the school building is 13.62 tonnes/year. The annual fuel costs
for space heating amount to BGL 13,858.

The baseline contains the assumption that the Light Heating Oil is delivered by the only one
Bulgarian manufacturer LUKOIL BULGARIA Ltd. with headquarters in Burgas. The fuel is
transported from Burgas to Haskovo by oil tanks of 22m’ capacity, mounted on trucks
driven by diesel engine. During combustion of the fuel on the sites, besides the emissions
from the fuel itself account is taken also of the relevant electricity consumption for burners,
pumps and fans, required for the operation of the boiler and the space heating system.

All emissions under the baseline scenario, generated by fuel consumption in the combustion
chambers, by electricity consumption and by the transportation of the fuel by road to
Haskovo, are reported in the section on Environmental Benefits. The total amount of
emissions under the baseline scenario is 4,563.7 tonnes CO, eqv.

Required costs for replacement, rehabilitation and maintenance of the equipment

According to the energy audit of the sites, the state of repair of the equipment in Vassil
Levski School and the administrative building of the Municipality is poor and they have
practically exhausted their technical resource and would hardly be fit for proper operation
much longer. The baseline scenario envisages implementation of the following rehabilitation
measures in the two sites in 2003:

e A new steam boiler, type KPN 0.55 (heat output 639 kW) of Bulgarian make,
equipped with a new burner, will be installed in Vassil Levski School. This boiler is
analogous with the currently operated boilers and uses the same type of fuel. Its price
has been determined according to the quotation submitted by the manufacturer. The
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required funds for maintenance and repair have been envisaged. The second boiler of
the currently used ones will be retained. It is also in a bad state of repair, however its
service life may be extended through periodical repair at shorter time intervals. The
funding required for its maintenance is, however, respectively higher.

e A new LHO-fired steam boiler, type KPN 0.35 (heat output 407 kW) of Bulgarian
make, equipped with a new burner, will be installed in the administrative building of
the Municipality. These pieces of equipment are analogous with the currently
operated ones. Their prices have been determined according to the quotation
submitted by the manufacturer. The required funds for maintenance and repair have
been envisaged.

In Kiril-i-Metodiy School the existing boiler will be retained. Funds for maintenance and
repair have been envisaged in order to maintain the norm requirements for indoor comfort.

All costs for maintenance, repair and rehabilitation with the aim to ensure operation of the
existing equipment in the course of 15 years, as mentioned above, are reflected in the
cashflow of the project. The total amount of these funds within this time span is BGL
104,290. Table 2.2.1 shows the envisaged distribution of the funds by sites.

The maintenance and repair comprises actions related to: replacement of the seal and the
burner inlet to the boiler; (partial) replacement of a piping bundle; repair of the muffle;
cleaning of the flue gases pipes; cleaning of the piping bundle from the outside — chemical
degreasing; repair of the shell; replacement of the mineral wool insulation; level metering
glass, master switches and ampoules.

Table 2.2.1 Costs of repair and rehabilitation of existing equipment

Year Vassil Levski School Administrative Kiril-i-Metodiy Total
building of the School
municipality
Boiler: KPN 0.55 ON 550 KPN 0.35 TYPOS A-250

2004 15250 3400 12940 400 31990
2005 400 2100 400 2000 4900
2006 400 900 900 1300 3500
2007 900 2000 400 700 4000
2008 2000 900 2500 400 5800
2009 900 1300 400 400 3000
2010 1300 3500 1800 2000 8600
2011 900 400 800 400 2500
2012 400 1300 900 2700 5300
2013 2500 2000 2000 400 6900
2014 400 1800 900 400 3500
2015 1800 3100 2300 2000 9200
2016 400 2500 900 400 4200
2017 900 400 400 700 2400
2018 2000 2300 2900 1300 8500
Total 58 350 30 440 15500 104 290

2.3. Measures to reduce energy costs and GHG emissions (Project Intervention)

In compliance with the objectives of the project Utilization of Waste Wood for Centralized
Heat Supply to Buildings in Bulgaria, the pilot project in the three municipal buildings
envisage as a primary measure replacement of the existing boilers running on Light Heating
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Oil (LHO) by modern and highly efficient biomass-fueled boilers. The aim of the proposed
replacement is to achieve significant savings of GHG emissions as a consequence of the fuel
shift, as well as considerable reduction of the energy costs of the municipality thanks to the
much lower price of heat generated from wood waste biomass as compared to that of LHO.
In practical terms the fuel shift from LHO to wood waste biomass eliminates the GHG
emissions produced by fuel combustion.

Vassil Levski School

The project envisages shift from the currently used fuel - Light Heating Oil (LHO) — to
wood biomass (wood waste and chips, sawdust, wood pellets etc.). To this end the existing
LHO-fueled boilers have to be replaced by two compact biomass-fueled water heating
boilers of a total capacity up to 700 kW (2 x 350 kW) and equipped with a system for
automatic fuel charging. On the Bulgarian market this kind of boilers, type SD, are offered
by ERATO HOLDING Joint-stock Company with headquarters in Haskovo. Currently, a
new series of boilers is being developed and is expected to come out on the market soon.
Their capacity range — from 100 kW to 700 kW — will be very convenient for the needs of
municipal sites. It is necessary to perform reconstruction of the in-house space heating
system from steam-based to water-based operation. The site has a convenient platform for
materials handling operations and the required space for a fuel storage yard, which will be
constructed next to the boiler house. The required annual consumption of solid-fraction
biomass is about 146 t.

Although pyrolysis-based boilers are more efficient, their use in this site is unfeasible,
because of the high demand capacity of 700 kW. The pyrolysis-based boilers manufactured
by the ERATO HOLDING JsC Haskovo feature rated capacity of up to 100 kW. Therefore,
at least 7 of these should be installed, however the available space in the building is not
sufficient. The boilers proposed by this project have the advantage that they are fueled by
waste wood and may be equipped with a system for automatic fuel charging.

Administrative building of Haskovo Municipality

The project envisages fuel shift from the currently used Light Heating Oil (LHO) to wood
briquettes. To this end the existing LHO-fueled steam boiler should be replaced by two
compact biomass-fueled water heating boilers ATMOS DC 100, rated capacity 99 kW,
manufactured by ERATO HOLDING JsC-Haskovo. The boilers operate under the principle
of pyrolysis distillation, which provides high efficiency of combustion (up to 89%) with
fully automatic control of the process. Reconstruction of the space heating system from
steam-based to water-based one will be necessary. The subscription system for delivery of
biomass, proposed by the Erato Resource Company, Haskovo, will be used for this site. The
annual consumption of wood briquettes to meet the building demand is about 63 t.

Kiril-i-Metodiy School

The project envisages fuel shift from Light Heating Oil (LHO) to wood briquettes. To this
end the existing LHO-fueled water heating boiler will be replaced by three compact
biomass-fueled water heating boilers ATMOS DC 100, rated capacity 99kW each and total
capacity up to 300 kW, manufactured by ERATO HOLDING JsC Haskovo. The boilers
operate on the principle of pyrolysis distillation, which ensures high efficiency of
combustion (up to 89%) with fully automatic control of the process. The site does not have a
suitable site for fuel storage. The subscription system for delivery of biomass, proposed by
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the Erato Resource Company, Haskovo, will be used for this site as well. The annual
consumption of wood briquettes to meet the building demand is about 29 t.

3. Value of project investments

Table 3.1 shows the costs for implementation of the different project activities, broken down
by sites, with a 5% reserve on delivery costs and the costs of construction and assembly

works.

The required investments for implementation of the project have been determined on the
basis of calculations of the costs of the proposed measures using the prices quoted by

ERATO HOLDING JsC Haskovo.

Table 3.1 Project costs

pipes, elbows, collectors

Activity Total
BGL

Vassil Levski School
Project design 2 000
Delivery of solid-fraction biomass-fueled boilers, 2 x 350 kW 107 525
Dismounting of old boilers 5400
Installation, commissioning and tuning of biomass-fueled boilers 9120
Replacement of pipeline network pipe 1.1/4” 4 060

pipe 1/2” 450

pipe 2” 645
Delivery and installation of expansion vessel 400 | 506
Circulation pumps GRUNDFOS UPS 32-80 708
Construction of a connection between the boiler house and part of the building, 7 000
including pipes, elbows, collectors
Construction of fuel storage yard 4 000
Delivery of a system for automatic fuel charging 43010
Installation and commissioning of the system for automatic fuel charging 9360
TOTAL Vassil Levski School 193 784
Administrative building of Haskovo Municipality
Project design 2 000
Biomass-fueled pyrolysis-based boiler, 2 X 100kW 18 738
Dismounting of old boilers 1 800
Installation, commissioning and tuning of the biomass-fueled boilers 3500
Replacement of pipeline network  pipe 1.1/4” 789

pipe 1/2” 246

Delivery and installation of expansion vessel 150 1 190
Construction of connection between the boiler house and part of the building — 7 000
pipes, elbows, collectors
Construction of fuel storage yard 2 000
TOTAL: Administrative building of Haskovo Municipality 36 265
Kiril-i-Metodiy School
Project design 2 000
Biomass-fueled boiler, 3 X 80 kW 16 930
Dismounting of old boilers 1 800
Installation, commissioning and tuning of biomass-fueled boilers 3510
Construction of connection between the boiler house and part of the building — 2 000
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Construction of fuel storage yard 2 000
TOTAL: Kiril-i-Metodiy School 28 240
SUM TOTAL for the three sites:

Investment costs 258 289
Miscellaneous — planning, project management, acceptance of sites upon 1100
completion

Investments total 259 389
Incidental expenses 5% of investment costs 12911
GRAND TOTAL: 272 300

4. Estimated savings

The project generates considerable cost savings as a result of the shift to a cheaper fuel.
Additional savings are produced by the reduction of heat losses in the space heating systems
of Vassil Levski School and the administrative building of the municipality as a result of
their reconstruction from steam-based to water-based systems. The calculations have used
the price of LHO announced by LUCKOIL Neftochim by January 2003 (BGL 1017.6/tonne).
The prices of briquettes and bulk waste wood are those offered in the quotation of ERATO
HOLDING JsC.

Vassil Levski School

Savings are expected as a result of the difference in the cost of | MWh heat generated from
the use of LHO and from biomass. Due to the shift from steam boilers to water heating
boilers, heat losses from non-returned condensate, secondary evaporation, additional cooling
of the condensate in the condense tank and lack of insulation on the pipelines network,
which have been estimated to be 83.6 MWh/year, will be eliminated. The energy to be
imported with the fuel is 432.7 MWh/year. Upon the shift to biomass as fuel, at a price of
BGL 35/t for delivery under subscription of waste wood, sizes up to 10 mm x 10 mm x 40
mm with calorific value 10.7 MJ/kg (0.00296 MWh/kg), the cost of 1 MWh generated heat
will be BGL 11.82/MWh. The annual savings from the application of the measure amount to
BGL 40,370.

Administrative building of Haskovo Municipality

In this case savings are expected as a result of the difference in the cost of 1 MWh heat
generated from the use of LHO and from biomass. Due to the shift from steam boilers to
water heating boilers, heat losses from non-returned condensate, secondary evaporation,
additional cooling of the condensate in the condense tank and lack of insulation on the
pipelines network, which have been estimated to be 49.4 MWh/year, will be eliminated. The
energy to be imported with the fuel is 343.3 MWh/year. Upon the shift to biomass as fuel, at
a price of BGL 190/t for delivery under subscription of waste wood briquettes with calorific
value 19.7 MJ/kg (0.00547 MWh/kg), the price of 1 MWh generated heat will be BGL
34.73/MWh. The annual savings from the application of the measure amount to BGL
22,672.

Kiril-i-Metodiy School

In this case savings are expected as a result of the difference in the cost of 1 MWh heat
generated from the use of LHO and from biomass. The energy to be imported with the fuel
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is 157.3 MWh/year. Upon the shift to biomass (solid fraction) as fuel, at a price of BGL
190/t for delivery under subscription of waste wood briquettes with calorific value 19.7
MlJ/kg (0.00547 MWh/kg), the price of 1 MWh generated heat will be BGL 34.73/MWh.
The annual savings from the application of the measure amount to BGL 8,394.

A summary of the estimated savings by sites is given in Table 4.1.

Table 4.1 Annual savings

Site Savings, BGL/year
Vassil Levski School 40,370
Administrative building of Haskovo Municipality 22,672
Kiril-i-Metodiy School 8,394
Total 71,436

5. Environmental benefits

5.1. Reduction of GHG emissions

An important result of the projects for use of renewable energy sources in general, and the
use of wood briquettes and waste wood in particular, is reduction of GHG emissions in the
atmosphere. Greenhouse gases have a negative anthropogenic impact on the climatic system.
Increased concentrations of stable greenhouse gases might reduce the speed of radiation of
solar energy back to space, which may lead to climate change.

CO, emissions from the energy sector account for the major portion of GHG emissions in
Bulgaria. The ways to reduce GHG emissions comprise savings in liquid fuel and electricity
consumption or fuel shift — from a traditional fuel to another, more environmentally-friendly
type of fuel, for instance biomass. Savings of energy carriers lead, in turn, to reduction of
harmful emissions in the atmosphere, including some of the major pollutants causing the
greenhouse effect — carbon dioxide (CO;), methane (CH4) and nitrous oxide (N,O).

As a consequence of the implementation of the pilot project Use of waste Wood Biomass for
Space Heating in Municipal Sites in the City of Haskovo savings of GHG emissions in the
atmosphere to the amount of 4430.3 tonnes will be achieved. The specific quantities and
types of avoided emissions are given in Table 5.1.

The activities that are included in the emission baseline and baseline calculations are:
e Delivery of Light Heating Oil (LHO) used by the boilers;
e Combustion of LHO in the boilers on the sites;
e Electricity consumption by the boilers.
The activities included in the emission calculations for the project intervention are:
e Wood briquettes production to cover the demand of the 3 project sites;
e  Wood briquettes & wood waste delivery by road transport;
e Wood briquettes & wood waste combustion;

e New wood-fueled boilers electricity consumption.
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In this way all GHG emissions from the proposed JI project that are significant and
reasonably attributable to the project activity are included in the project boundary.

For evaluation of the impact of the projects emission, reductions are calculated in Carbon
Dioxide Equivalent (CO,eqv), which summarized the impact of all types of GHGs.

Table 5.1 presents also the value of CO,eqv saved for the life of the project. The costs for
emissions reduction of 1t CO,eqv are BGL 62.36/tonne, compared to the project investment
cost. The costs for emissions reduction of 1t CO,eqv, compared to the project incremental
cost (the avoided investment and maintenance costs in the baseline are subtracted from the
investment and maintenance costs for the project) is BGL 50.26/tonne.

The main reduction of GHG emissions and other harmful pollutants for this project are as a
result of the replacement of the main fuel and electricity savings. The emissions related to
the combustion of biomass are assumed to be zero, because these are considered to be the
same as the amount of emissions sequestered during the growth of the forestry biomass.

The estimates for the emissions from electricity are in compliance with the plans for
construction and development of the power generation capacities. The calculations of the
specific GHG and other harmful emissions by years correspond to the forecast composition
of the generation capacities, that in the long-term horizon will participate in the procurement
of the load chart of electricity generation. An assumption is made that at the end of the year
2006 Units 3 and 4 in the Kozloduy Nuclear Power Plant would be decommissioned.

The emissions from LHO combustion are calculated using the Methodology for
Determination of the Rate of Emissions from Combustion Processes in the Power Sector,
Industry and Space Heating in the Communal Sector, endorsed by the Ministry of the
Environment and Water, Sofia 2000.

The specific calculations of the achieved emission reductions as a result of biomass
combustion have been carried out under the methodology, applied in the course of working
out of the Second National Communication on Climate Change, Sofia, April 1998.

Additional emission factors, contained in the Revised 1996 IPCC Guidelines for National
Greenhouse Gas Inventories are used as well.
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Table 5.1. Reduction of GHG emissions
Project year 0 1 2 3 4 15 Lifetime
Year 2003 2004 2005 2006 2007 2018 15 years
Item Dimension Value tonnes CO,eq

Baseline Scenario
LHO delivery
Road transport Burgas — Haskovo Km 206
Truck with a tank 22 m’ Numbers 5
Total LHO delivery by road Km/year 1030
Specific liquid fuel consumption for the truck Liter/100 km 60
Total liquid fuel consumption for trucks Liters/year 618
Emissions from Total LHO delivery by road Tonnes 1.6 1.6 1.6 1.6 1.6 1.6

CO,eqv/year
LHO combustion on sites Tonnes/year 92
Emission factor CO,eqv Kg CO,eqv/MWh 268
LHO combustion on sites MWh/year 1066
Emissions from LHO combustion on sites Tonnes 286.0 286.0 286.0 286.0 286.0 286.0

CO,eqv/year
Electricity consumption by existing boilers
Existing boilers capacity KW 1976
Existing boilers electricity consumption KWh/year 17194.2; 17194.20 171942, 17194.2] 17194.2 17194.2
Electricity emission factor CO,eqv G CO,eq/kWh 787.5 787.5 787.5 787.5 1012.5 1012.5
Emissions from electricity for boilers Tonnes 135 135 135 135 17.4 17.4

CO,eqv/year
S A G S e 30120 3012 3012 3012 305.0 305.0 4563.7

CO,eqv/year
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Project year 0 1 2 3 4 15 Lifetime
Year 2003 2004 2005 2006 2007 2018 15 years
Item Dimension Value tonnes CO,eq
JI Scenario
Wood briquettes production
Speciﬁg electricity consumption for wood briquettes Wh/tonne 26.4
production
Wood briquettes demand for 3 sites tonnes/year 91.5
Electricity consumption for wood briquettes production
to cover the demand of the 3 sites kWh/year 2416.1 2416.1 2416.1 2416.1 2416.1 2416.1
Electricity emission factor CO,eqv g CO,eqv/kWh 2.4 2.4 2.4 2.4 2.4 2.4
Wood briquettes & wood waste delivery, road
transport
Wood briquettes & wood waste delivery liters/year 95.1
A (R ER (eEmge i WESH oDy |, oo o e 0251 0251 0251 0251 0251 0.251
wood waste delivery
Wood briquettes & wood waste combustion
Combustion of wood briquettes & wood waste on sites tonnes/year 237.7
Emission factor CH, kg/MWh 0.072
Emission factor CO,eqv kg CO,eqv/MWh 1.512
Combustion of wood briquettes & wood waste on sites :MWh/year 933.3
AN (R COBUTSA®N G ond IR e oo o e 1411 1411 1411 1411 1411 1.411
wood waste on sites
Electricity consumption by new boilers
New wood-fueled boilers capacity KW 1088.1
New wood-fueled boilers electricity consumption kWh/year 9466.5: 9466.5: 9466.5. 9466.5: 9466.5 9466.5
Emission factor CO,eq g CO,eqv/kWh 787.5 787.5 787.5 787.5 1012.5 1012.5
Emissions from electricity for wood-fueled boilers tonnes CO,eqv/year 7.5 7.5 7.5 7.5 9.6 9.6
Total JI Scenario tonnes 11020 11.0200 11.020 11.020  13.693 13.693 197.4
CO,eqv/year
Difference = (JI - Baseline) Scenario tonnes CO,eqv/year -290.1 -290.1 -290.1 -290.1 -291.3 -291.3
Cumulative avoided emissions tonnes CO,eqv -290.1 -580.3 -870.4; -1161.7 -4366.3 -4366.3
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5.2. Other environmental benefits from project implementation

Besides reduction of GHG emissions, the project leads also to reduction of harmful
emissions of local importance for the sites previously fueled by LHO combustion. In
addition, sulphur oxide, nitrogen oxide and dust emissions from the fossil-fuels-fired power
generation plants will also be avoided, although in negligible quantities. Table 6.2 shows the
reduction of harmful emissions of local importance for the project life cycle of 15 years as a
result of the fuel shift from LHO to wood briquettes and waste wood.

Table 5.2 Reduction of harmful emissions of local importance

- Unit . JI scenario Emissions reduction (JI

Emissions by type Baseline . c
scenario — Baseline)

SO, emissions tonnes 243 0 -24.5
NO, emissions tonnes 5.8 5.06 -0.7
CO emissions tonnes 0.69 19.25 18.6
NMVOS emissions tonnes 0.079 0 -80.5

Some increase in CO could be expected.

6. Project implementation

6.1. Time schedule of project implementation

The implementation of the proposed measures will be effected on the basis of specific
project design. Table 7.1 below shows the time schedule for project implementation by
types of activities.

Table 6.1 Implementation schedule

Month

Activity

Tenders, contracting, planning, project design

Vassil Levski School

Delivery of biomass-fueled boilers

Delivery of pipes, fixtures, collectors

Delivery of a system for automatic fuel charging

Delivery of expansion vessels and circulation pumps

Delivery of materials for construction of fuel storage yard

IDismounting of old boilers / Installation of biomass-
fueled boilers

Installation of pipes, fixtures, collectors

Installation of expansion vessels and circulation pumps

Installation of a system for automatic fuel charging

Construction of fuel storage yard

\Administrative building

Delivery of pyrolysis boilers
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Delivery of pipes, fixtures, collectors

Delivery of expansion vessel

Delivery of materials for construction of fuel storage yard

IDismounting of old boilers / Installation of pyrolysis
boilers

Installation of pipes, fixtures, collectors

Installation of expansion vessels and circulation pumps

Construction of fuel storage yard
[Kiril-i-Metodiy School
Delivery of pyrolysis boilers

Delivery of pipes, fixtures, collectors

Delivery of materials for construction of fuel storage yard

IDismounting of old boilers / Installation of pyrolysis
boilers

Installation of pipes, fixtures, collectors

Construction of fuel storage yard

|Acceptance and commissioning into regular operation —
all sites

The pilot project for use of biomass for space heating in municipal sites in the city of
Haskovo may be implemented within a period of 5 months during the 2003 off-heating
season (from April till September). Separate assembly work teams are envisaged, so that a
certain overlapping will be possible during the time of work on the different sites. The
installation of the pyrolysis boilers in the administrative building and in Kiril-i-Metodiy
School will start a month earlier than the installation of the boiler in Vassil Levski School
because of the shorter delivery time. The main activities are planned for the months July and
August, when the rate of human presence in the buildings is lower and hence the
implementation process will be facilitated. The construction and assembly works in the three
sites will be finished by September 20 and systems will be accepted and commissioned into
regular operation at the end of September.

6.2. Procedures related to purchase of the equipment

The purchase of the required equipment and materials, as well as the selection of the
subcontractor for the dismounting and installation works will be effected by tender. The
terms and conditions of the tender will comprise the requirement for the equipment supplier
to undertake also the dismounting and installation works on the site. The existence on the
area of the city proper of a company possessing capacity and experience in the trade in and
manufacture of technologies for energy generation from biomass is a guarantee for the real
possibilities for high-quality project implementation.

Table 6.2 shows the schedule of investments in the course of project implementation.

Table 6.2 Time schedule of investments
a9.q Month
Activity
1 2 3 4 5
Tenders, contracting, planning, project design 3600 3000
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Vassil Levski School
Delivery of biomass-fueled boilers 53763 53762
Delivery of pipes, fixtures, collectors 9374
Delivery of a system for automatic fuel charging 21505 21505
Delivery of expansion vessels and circulation 971
umps
Delivery of materials for construction of fuel 200 1200
storage yard
IDismounting of old boilers / Installation of
biomass-fueled boilers 9048 3472
Installation of pipes and fixtures 1391 1390
Installation of expansion vessels and circulation 3
umps
Instauatlon of a system for automatic fuel 3744 5616
charging
Construction of fuel storage yard 800 1200
\Administrative building
Delivery of pyrolysis-based boilers 9369 9369
Delivery of pipes, fixtures, collectors 2431 3647
Delivery of an expansion vessel 152
Delivery of materials for construction of fuel 400 600
storage yard
Dlsmou.ntlng of olq boilers / Installation of 3201 2101
yrolysis-based boilers
Installation of pipes and fixtures 979 978
Installation of the expansion vessel 38
Construction of the fuel storage yard 400 600
[Kiril-I-Metodiy School
Delivery of pyrolysis-based boilers 8465 8465
Delivery of pipes, fixtures, collectors 600 900
Delivery of materials for construction of fuel 400 600
storage yard
Dlsmoqntlng of olq boilers / Installation of 3204 2106
yrolysis-based boilers
Installation of pipes and fixtures 500
Construction of the fuel storage yard 400 600
|Acceptance and commissioning in regular
. . 500
operation — all sites
Total 3600 76068 37162 123196 19363
Cumulative total 3600 79668 116830 240026 259389

6.3. Procedures for fuel selection

A tender will be held for selection of fuel supplier. In two of the sites — the Administrative
Building of Haskovo Municipality and Kiril-i-Metodiy School there is a problem — lack of
platforms for fuel storage. For this reason for these sites a tender will be announced for fuel
supply under subscription under a two-week delivery schedule. In Haskovo this kind of
service is offered by the Erato Resource Company for both wood briquettes and small-size
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wood waste.

7. Financial plan of the project

7.1. Sources of funding and funding requirements

The equipment required for the project has been calculated in the Financial Plan on the basis
of the prices and official quotations submitted by the ERATO HOLDING JsC with
headquarters in Haskovo and one of the most stable manufacturers of this kind of equipment
on the Bulgarian market. The price of the biomass fuel has been determined on the basis of a
quotation of the Erato Resource Company, including for subscription deliveries. The total
amount of investment is BGL 272,300, including V.A.T. The Financial Plan envisages loan
capital to the amount of BGL 182,100, lent by a creditor, and equity contribution of the
borrower, the Municipality of Haskovo, to the amount of BGL 90,200. In addition, the
Municipality will bear the costs of interest during project implementation, to the amount of
BGL 3,559. Thus the total contribution of the borrower to project financing accounts for

34% of the total project costs.

Table 7.1 shows the structure of investment funding and the proposed financial scheme.

Table 7.1 Financial Plan

BGL %
Expenses
Primary investment 259 389 94.0
Reserve 12911 4.7
Interest for the time of implementation 3559 1.3
Payments on loan principal during implementation 0 0.0
Operational costs 0 0.0
Expenses total 275 859 100
Capital structure
Loan 182 100 66.0
Equity capital 93 759 34.0
Investments total 275 859 100
Financing scheme
Amount of required loan 182 100 66.0
Borrower’s contribution
Investment 90 200 96.2
Interest during implementation 3559 3.8
Additional current assets requirements during 0 0
implementation
Borrower’s contribution total 93 759 34.0
Grand total 275 859 100

7.2. Investment scheme

The funding from the different sources is shown in Table 7.2. This scheme is aligned with
the project implementation schedule and the proposed financing scheme. The contribution of
the Municipality comprises also the funding for pay-off of the interest during the project

implementation period to the amount of BGL 3,559.
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Table 7.2 Investment scheme
MONTHS May June July August | September Reserve Total
Source 1 2 3 4 5 BGL
Bank 26630 123195 19364 12911 182100
Municipality 3600 76068 10898 1507 1686 93759
TOTAL 3600 76068 37528 124702 21050 12911 275859

7.3. Pay-off plan

The proposed loan terms and conditions envisage as follows:

e Date of loan endorsement: July 1, 2003
e Four years pay-off term;
e Three months of grace on loan principal during project implementation;
e Forty eight monthly installments for pay-off on loan principal;
e Fifty one monthly installments for pay-off of interest.

The proposed plan with the concrete values of the monthly pay-off installments is shown in

Table 7.3.
Table 7.3 Pay-off plan

. Pay-off installments during the year

Project year Total
1 2 3 4 5 6 7 8 9 10 11 12

Year 1
Payment of interest 1686| 1651 1616| 1581 1545| 1510 1475| 1440 1405| 1370 1335 1300 17913
iﬁfﬁ;ﬁ on loan 3794  3794| 3794| 3794 3794| 3794 3794| 3794 3794| 3794 3794| 3794 45525
Monthly installment
ol 5480 5445 5409| 5374| 5339| 5304| 5269| 5234| 5199| 5164| 5128) 5093| 63438
I‘?}f‘i';‘:i;;’" loan 178306| 174513 170719 166925 163131| 159338/ 155544 | 151750 147956| 144163 | 140369| 136575| 1889288

Year 2
Payment of interest 1264 1229 1194| 1159 1124| 1089 1054| 1019] 983| 948 913 878| 12855
iﬁfﬁ;ﬁ on loan 3794  3794| 3794| 3794 3794| 3794 3794| 3794 3794| 3794 3794| 3794 45525
Monthly installment
ol 5058 5023| 4988 4953 4918 4883| 4847| 4812 4777 4742] 4707 4672| 58380
E:?:i;;m loan 132781/ 128988 | 125194 121400| 117606| 113813| 110019| 106225 102431| 98638| 94844| 91050| 1342988

Year 3
Payment of interest 843 808 773 738 702 667 632 597 562 527 492 457 7797
iﬁfﬁ;ﬁ on loan 3794  3794| 3794| 3794 3794| 3794 3794| 3794 3794| 3794 3794| 3794 45525
Monthly installment
ol 4637)  4602| 4566| 4531 4496| 4461 4426| 4391 4356 4321 4285 4250 53322
E:?:i;;m loan 87256| 83463| 79669 75875 72081| 68288 64494| 60700 56906 53113 49319| 45525] 796688

Year 4
Payment of interest 421 386 351 316 281 246 211 176 140 105 70 35 2740
ifﬁ;r:l of loan 3794  3794| 3794| 3794 3794| 3794 3794| 3794 3794| 3794 3794| 3794 45525
Monthly installment 4215 4180 4145 4110 4075 4040| 4004| 3969| 3934| 3899 3864 3829] 48265
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total

Balance on loan
principal

41731| 37938| 34144| 30350| 26556, 22763 18969 15175 11381 7588| 3794 0] 250388

8. Macro-economic forecasts

8.1. Interest levels

The basic interest rate for mid-January 2002 was 3.31%. For the recent 4 years (since
January 1999) it has never exceeded 5%, its minimum value being 3.03%. One the basis of
the analysis of the monthly values of the basic interest rate during the period January 1,
1998 — January 15, 2003, as well as of the trend based on the phased approximation function,
no evidence was found that the development of the trend of the basic interest rate value for
the period covered by the Business Plan may exceed the 5% level.

The preliminary studies for procurement of bank loan indicate that it is possible to negotiate
a loan with a floating interest rate to the amount of the basic interest rate plus a bank
surcharge of about 10%. On the basis of the above, an interest rate level of 15% has been
assumed for the main version of the project, and in the Sensitivity Analysis section some
comments are given on the impact of the basic interest rate on the project. The changes of
the basic interest rate for the past five years are shown in Fig. 8.1.

Fig. 8.1 Changes in the basic interest rate from January 1998 till January 2003.

Basic Interest Rate furing the period January 1998 - January 2003
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8.2. Inflation

The mean annual inflation in Bulgaria in 2002 was 3.8%. The analysis of the development
of inflation may be made on the basis of the data for the recent five years. Its bottom level
during this period was 1.0 % (in 1998) and the maximum of 11.4% was recorded in 2002.
Making forecasts about the annual inflation rate on the basis of a longer retrospective period
would be unfeasible, since the trend is thwarted because of the hyperinflation in 1996-1997.
The relatively short retrospective period of 5 years does not provide for sufficiently accurate
presumption concerning the trends in development of inflation. More accurate idea may be
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obtained by following the changes in the monthly value of inflation during this period. This
graph is shown on Fig. 8.2. It indicates that during the period under review the value of

monthly inflation is about 0.4 — 0.45%, which makes an annual inflation rate in the range of
4.8 -5.4%.

For the purposes of this Business Plan an annual inflation rate of 4% has been used, which is
close to the rate for the preceding year (3.8%). According to our expectations, the annual
inflation rates during the coming years will not exceed the forecast inflation rate of 4.2% for

2003. The maximum inflation rate for the EU for the current year is expected to be not more
than 3.8%.

Fig. 8.2 Changes in the basic interest rate from January 1998 till January 2003
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9.3. Light Heating Oil (LHO) Price

The fluctuations of LUCKOIL Neftochim price of LHO for a period of two years have been
studied. The price of 1t of fuel by January 17, 2003 was BGL 1017.6 incl. V.A.T. The
minimum LHO price during the period under review (BGL 621.6/t) was recorded in

December 2001. The changes in the LHO price during the part two years are presented in
Fig. 9.3.
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Fig. 9.3 Changes in LHO prices from January 2001 till January 2003
1200 LHO prices during the period January 2001 - January 2003
1000 - f
800 -
=
@ 600
m
400 -
200 -
0 T rrr T Tr—rrrr T T T T T T T
™ T T T O OT O OTYT O OT O OT™T O™ O o o NN AN AN AN NN NN NN NN
© O O O O O O O O O O O © OO © O © © © © ©o o o
O O O O O O O O O O O O O OO O O O O O O o o o
N g8 ddddddddqdAdddddqdq§dqd
R BT A T T T T =T o (R B B T C T BB B =Tl U2 P
O O O O O O O O O UL uL U O OO OO O o o o v u wu
o O O o O O

The analysis of the reviewed statistical data shows that there are frequent periods of change
in price levels, both in the direction of price increase and in the direction of price decrease,
however during the 2-year period under review a trend of gradual increase has been noted.
Because of the unstable political situation in the Middle East one may expect a rise in the
price of oil products and persistence of this trend.

8.4. Prices of fuels from waste wood

Waste wood is a residual product from timber logging and woodworking industries. The use
of biomass for energy generation is as yet extremely limited in Bulgaria. The preliminary
estimates indicate that there are considerable volumes of primary fuel of this type in this
country. There is, however, no system for collection and processing of the bulk of biomass,
predetermined to a considerable extent by the limited demand of this product by the end-
users. Market studies have shown that the price of bulk waste biomass in the form of wood
waste, chips and sawdust is about BGL 25/t to BGL 40/t. The prices of the wood briquettes
offered on the market are between BGL 150 and BGL 190/t.

In the years to come, more severe rules for discharge and storage of wood waste will be
introduced and the enterprises will be subject to stricter environmental control and more
severe administrative sanctions. This will force enterprises to make use of the waste wood,
produced by their activities, or to seek for ways and means to dispose of it. At this
background one may expect that there will be no big increase in the price of wood waste
biomass.
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9. Cashflow analysis

9.1. General provisions

The main factor which generates the project cashflow are the savings resulting from the
difference between the prices of LHO and the wood waste biomass fuels and the changes in
their ratio during the project lifetime. It is hard to predict how this ratio will change in the
future. Both diminishing of the difference and increase of the difference is possible. For this
reason the baseline scenario assumes retention of the ratio between the prices during the
entire project lifetime, and the options of any change in this ratio are reviewed in the risk
and sensitivity analysis.

The project scenario presumes reserves with respect to the investment costs to the amount of
5%. These means are envisaged to cover additional costs incurred as a result of emergence
of changes in the values of the technical, pricing and other assumptions of the project.

The elaborated cashflow comprises the funds required for current maintenance of the new
equipment and the necessary repairs during the envisaged 15 years economic life cycle of
the project. On the other hand, in order to be able to use the old pieces of equipment during
this time, additional expenses will be needed for maintenance and repair, and these will be
far beyond those for the new equipment. These expenses are also taken into account in the
cashflow.

If the project is implemented as a Joint Implementation project, there will be additional
revenue to the project cashflow during the years of the First Commitment Period (2008 —
2012) — revenue from the sale of GHG emission reductions. The amount of this revenue will
depend on the price of 1t CO,eqv, negotiated between the Parties. This additional revenue
will improve the economic indicators of the project. It is particularly important to know the
exact time when these funds will be made available to the project owner — the Municipality.
The most favorable option will be the one, which provides that the Municipality could
receive at least 50% of the value of the transaction prior to project start (advanced payment).
It will help diminish the burden of initial investments. Bearing in mind the amount of the
estimated savings, no diminishing of the required loan money may be expected.

9.2. Financial indicators of the project

The major financial indicators (Payback Period, Internal Rate of Return, Net Present Value)
have been calculated from the project cashflow at 15% Interest Rate and 4% annual inflation
rate (Re. to Item 8).

The specific values from the cash flow analysis, the Simple Payback Period, the Internal
Rate of Return and the Net Present Value are shown in Table 9.1. The project cashflow by
years is illustrated in Table 9.2.

Table 9.1 Cost-effectiveness of the project

Rated interest rate 15 %
Real interest rate 11.11 %
Payback period by net savings 3.33 Years
Internal Rate of Return 28.80 %
Net Present Value 276 840 BGL
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The calculations are based on economic lift cycle of 15 years. An additional amount of a
total of BGL 51,150 has been envisaged for maintenance and repair during that period. The
avoided investment costs for replacement of the entirely worn-out equipment is BGL 27,120.
The avoided costs, which would have been spent for repair and maintenance of the existing
boilers, amount to BGL 25,750.

On the basis of the financial parameters of the project, as reviewed above, one may declare
that the project will generate a sufficiently strong and stable cashflow, which allows
guaranteed servicing of a loan to the amount of investments envisaged in this report (Table
7.1).
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Table 9.2. Cashflow of the project Use of Biomass for Space Heating in Municipal Sites in the city of Haskovo

Years 0 1 2 3 4 5 6 7 8 9 10 11 12 13 14 15
Investment 272300 -27120

Financing:

Loan 182100

Equity funds 90200

Baseline scenario

Operation costs 93941| 93941| 93941 93941 93941| 93941 93941 93941| 93941| 93941 93941 93941| 93941| 93941 93941
Maintenance and repair costs 4600 4900 3500 4000 5800 3000 8600 2500 5300 6900 3500 9200 4200 2400 8500
After project completion

Operation costs 22504 22504| 22504| 22504 22504 22504] 22504| 22504 22504| 22504] 22504| 22504 22504| 22504 22504
Maintenance and repair costs 900 900 900 900 900 3400 1600] 24400 3400 1600 1600 3400 1600 1600 3400
Net savings -272300| 102657| 75437| 74037| 74537 76337| 71037 78437 49537| 73337| 76737| 73337 77237| 74037 72237 76537
?;at;tgi‘;r‘”cmg ~ interest and 3550 17913 12855] 7797|2740

Depreciation

Revenue before taxation 84744| 62582| 66240( 71797| 76337| 71037| 78437 49537| 73337| 76737| 73337 77237 74037| 72237| 76537
Tax

Fiscal preferences

Net revenue after taxation 84744| 62582| 66240( 71797| 76337| 71037| 78437| 49537 73337| 76737| 73337| 77237 74037| 72237| 76537
Debt servicing — loan principal 45525| 45525| 45525| 45525

Net cashflow -93759| 39219 17057| 20715| 26272 76337 71037 78437| 49537 73337 76737| 73337| 77237 74037 72237| 76537
Cumulative cashflow -93759| -54540| -37483] -16769 9504| 85841| 156878| 235315| 284852 358189| 434926| 508263| 585500 659537| 731774| 808311
Discount rate 1 0,90 0,81 0,73 0,66 0,59 0,53 0,48 0,43 0,39 0,35 0,31 0,28 0,25 0,23 0,21
Present Value (PV) -93759| 35297 13816| 15101 17237 45076 37752| 37516 21324 28412| 26757| 23014 21814 18819| 16526| 15758
Cumulative Present Value (PV) -93759| -58462| -44646| -29545| -12308( 32769| 70521| 108037 129361| 157773| 184530 207544 229358| 248177| 264702 280461
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10. Risk and sensitivity analysis

Three main groups of risks related to project implementation have been studies and
evaluated:

e Risk of non-completion of the project
e Operational risk
e Price risk

10.1. Risk of non-completion of the project

This risk comprises two main components:
e Exceeding the budget

e Delayed commissioning of the system

Some of the reasons for exceeding the budget may be inaccurate assessment of the
investments and omission of equipment that is indispensable for the project. The project is
insured against this risk through the incorporation of incidental expenses to the amount of
5% of the total amount of investments. In view of the fact that the selection of the supplier
and subcontrator will be conducted by means of tender, lower prices may be expected. The
maximum possible exceeding of the envisaged investments is estimated to be 5%. Table
10.1 shows the changes in the major financial indicators of the scenario of exceeding of the
budget.

Table 10.1  Financial indicators of the scenario of exceeding of the budget

Indicator Dimension Value
Internal Rate of Return % 27.20
Change % -1.60
Net Present Value BGL 263 255
Change BGL -13 615
Payback Period years 3.50
Change years +0.17

Delayed commissioning of the systems may occur as a result of inaccurate assessment of the
time needed for project implementation or delays in the delivery and installation of the
equipment. The anticipated maximum delay is 1 month. The changes in the financial
parameters in this case are shown in Table 10.2.

Table 10.2  Financial indicators of the scenario of delayed commissioning

Indicator Dimension Value
Internal Rate of Return % 28.14
Change % -0.66
Net Present Value BGL 270 540
Change BGL -6 300
Payback Period years 341
Change years +0.07

10.2. Operational risk
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This risk is reduced to the minimum, since the combustion systems of the boilers, as well as
the system for fuel charging of the boiler in Vassil Levski School are fully automated and the
human factor is, generally speaking, eliminated. The risk of failure to procure the required
quantities of wood has been avoided by signing a contract for deliveries under subscription.
The risk analysis reviews the probability that the estimated net savings, determined on the
basis of the assessments in the energy audits of the three sites, may not be achieved to the
same level in actual life due to wrong operation. The value of this risk is 5%.

The changes in the financial indicators with respect to this risk are shown in Table 10.3.

Table 10.3  Financial indicators of the scenario of diminished savings during operation

Indicator Dimension Value
Internal Rate of Return % 27.12
Change % -1.68
Net Present Value BGL 249 383
Change BGL -27 457
Payback Period years 3.51
Change years +0.18

10.3. Price risk

In the framework of this project the price risk exists mainly with respect to the ratio of fuel
prices.

The calculations for the project have been made using the price of LHO quoted in the Price
List of LUCKOIL Neftochim by January 2003. It will be realistic to expect that the price at
which the fuel is delivered to the Municipality of Haskovo will be higher. On the other hand,
the price of the biomass has been determined on the basis of a real quotation for Free Project
Site delivery. Therefore, there is an additional reserve against this risk as early as at the
point of working out of the Business Plan. For this reason the risk of diminishing of the
difference between the prices of LHO and biomass is minimal and has been assumed at the
level of 10%.

Table 10.4  Financial indicators of the scenario of risk of diminishing of the difference

between fuel prices

Indicator Dimension Value
Internal Rate of Return % 25.43
Change % -3.37
Net Present Value BGL 221 926
Change BGL -54 914
Payback Period years 3.70
Change years +0.37

10.4. Worst case scenario

Under this scenario the simultaneous impact of all envisaged risks is evaluated. Exceeding
of the budget is incorporated with a risk weight of 5%. The risk of delayed commissioning is
assumed to be 1 month. Diminishing of the net savings due to operational failures and price
changes is reflected by a risk weight of 10%. The worst case scenario serves to test the
combination of all scenarios mentioned above.
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Table 10.5  Financial indicators of the worst case scenario

Indicator Dimension Value
Internal Rate of Return % 23.41
Change % -5.40
Net Present Value BGL 202 011
Change BGL -74 829
Payback Period years 3.98
Change Years +0.65

10.5. Sensitivity analysis

The sensitivity analysis of the project reviews the two main factors, which may affect the
results of it and change the technical and economic parameters. These are: (1) change in the
ratio between the prices of LHO and biomass, on which achievement of the calculated level
of savings depends; and (2) project implementation with a different amount of investments.

The sensitivity of the Net Present Value (NPV) with respect to the two above-mentioned
factors is presented on Fig. 10.1.

Fig. 10.1 Sensitivity of the Net Present Value of the project
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The sensitivity of the Internal Rate of Return (IRR) is presented on Fig. 10.2.

30 Center for Energy Efficiency EnEffect



Business Plan
Pilot project for utilization of waste wood for centralized heat supply to municipal buildings in Haskovo, Bulgaria

Fig. 10.2 Sensitivity of the Internal Rate of Return of the project
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11. Other benefits

Besides the indicated savings of energy and costs and the environmental benefits, the
implementation of the project will contribute to attaining the desired comfort of habitation
for the occupants of the three buildings and will provide the required conditions for highly
efficient performance of the employees and students during the cold winter months. The
relative share of the expenses for maintenance will be reduced, the reliability of equipment
will be increased and there will be an improvement of the management, which is particularly

important for any site. The municipality’s expenditure for fuel will diminish.

The success of project implementation will contribute to the initiation of other similar
projects and in this way it will assist the emergence of a market for the applied technology
of efficient use of waste wood biomass. Expansion of the manufacture will lead to reduction

of the price of equipment.
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WELCOME TO
eEncfFect

What is EnEffect?

Status. The Center for Energy Efficiency EnEffect is a non-profit NGO, initially
established in 1992 in Sofia. Its establishment has been called forth by the acute
need of energy conservation throughout society - in households, industry,
transport, construction, agriculture and the energy sector. By its active
involvement in activities to improve energy efficiency, the Center supports the
efforts of central and local authorities in Bulgaria to attain sustainable
development.

Establishment. EnEffect has been founded with the initial financial support of
Battelle/Pacific Northwest National Laboratory, USA, in collaboration with the
US Environmental Protection Agency, the US Department of Energy and the US
Agency for International Development.

Sponsors. The projects developed by EnEffect are funded by US, European,
international and Bulgarian organizations. The US Agency for International
Development, the Commission of the European Communities, the United Nations,
and the Global Environment Facility are sponsors of significant projects
implemented by EnEffect.

Staff. EnEffect employs highly skilled professionals in the field of economics and
finance, thermal engineering and electrical engineering, architecture and
construction, etc. Members of the management bodies of the Center are senior
officials and experts from Bulgaria and abroad, renowned for their professional
skills, public status and personal authority.

What are EnEffect's objectives?

The principal objectives of the Center are as follows:

 to contribute to the formation of energy conservation policy at all management
levels in Bulgaria as a means to achieving economic and environmental
benefits for the country;

e to assist the process of institutional development and capacity building in
Bulgaria as a prerequisite for the initiation, development and implementation
of energy efficiency programs;

e to assist the development of a local market and promote local manufacture of
energy-saving materials, products and services;

o to assist technology transfer and exchange of experience and information on
energy efficiency.

What are EnEffect's priorities?
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The major priorities in the activities of the Center are as follows:

investigation of the energy efficiency potential in various sectors of the
national economy and the environmental impact of energy conservation;

e overcoming of the barriers to energy conservation in Bulgaria and
introduction of incentives for energy savings;

e development and management of demonstration and investment projects for
energy conservation;

e claboration of local/municipal energy efficiency programs;

e provision of education and training in the field of energy conservation and
rational use of energy;

collection, processing and distribution of information on energy efficiency.

Who are EnEffect’s major partners?

In Bulgaria EnEffect works in close collaboration with state bodies responsible
for the energy conservation policies of the country, with local authorities, research
and educational centres and NGOs. Among these groups are: the Ministry of
Environment and Water Resourses, the National Energy Efficiency Agency, the
Ministry of Industry, the Committee of Energy, the Ministry of Regional
Development and Urban Planning, the Committee of Standardization and
Metrology, the Technical Universities of Sofia and Gabrovo, the University of
Architecture, Building Construction and Geodesy, the European Energy Centre,
the Black Sea Regional Energy Centre, the Municipality of Gabrovo, etc.

EnEffect's partners abroad are: UNDP and the Global Environment Facility (New
York), the US Agency for International Development, Battelle/PNNL and
Electrotek Concepts, Inc. (USA), the UN Economic Commission for Europe
(Geneva), the Regional Environmental Center for Central and Eastern Europe
(Szentendre, Hungary), the World Resources Institute (Washington D.C.), the
Dutch Agency for Energy and Environment (Novem), the Dutch Gas Technology
Institute GASTEC, the European Association "Energie Cites" (Besancon, France),
the "Energy Saving International" (ENSI) consultancy company (Norway), etc.

EnEffect - part of national and international Networks

EnEffect is part of a network of energy efficiency centres which includes the
Polish Energy Efficiency Foundation (FEWE) with its branch offices in Katovitze,
Krakow and Warsaw, the Czech Centre for Energy Efficiency (SEVEn) in Prague,
the Russian Centre for Energy Efficiency (CENEf) in Moscow, the Chinese
Centre for Energy Efficiency and Renewable Energy Sources (BECon) in Beijing
and the Centre for Energy Efficiency of Ukraine (ArenaECO) in Kiev. Although
only a few years old, these organizations exert influence on the energy policies of
their respective countries, assisting technology transfer and exchange of
information for supply- and demand-side energy efficiency improvements.

EnEffect has been assigned to serve as the Secretariat for the Municipal Energy
Efficiency Network EcoEnergy which presently has a membership of 26
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Bulgarian municipalities. EnEffect and the Municipal Energy Efficiency Network
in Bulgaria exchange information with the European network "Energie cites".
Preparations are underway to convert EnEffect into a centre for dissemination of
information among the energy efficiency demonstration zones in South-Eastern
Europe in the framework of international programs.

EnEffect is acting as a secreatriat of the Regional Network for Efficient Use of
Energy and Water Resources in Southeast Europe (RENEUER). Municipalities,
NGOs and companies from Albania, Bulgaria, Bosnia and Herzegovina, Croatia,
Macedonia, Moldova, Romania and Slovenia are members of the network.

Membership: Association of Energy Engineers (AEE-Bulgaria), Bulgarian-
Japanese Centre for Energy Efficiency in Industry, Bulgarian National Committee
for Industrial Energy Engineering, Technical Committee 43 on Refrigeration and
Cryogenic Technology at the Committee on Standardization and Metrology of the
Republic of Bulgaria, CoGen Europe, etc. EnEffect is registered under No. CCR
BUL-18528 in the list of organizations which are licensed to take part in projects
launched under the PHARE Program.

Most important projects of EnEffect

Capacity for Climate Protection

Bulgarian Case Study for National | Development of a national registry in Bulgaria:
Registry under the Kyoto Protocol | Options and Recommendations

(OECD) (2000-2001)

Climate Change Vocabulary A vocabulary of the specific terms and
abbreviations relevant to the UNFCCC and the
Kyoto Protocol with translation and explanation
in Bulgarian language

(Royal Netherlands Embassy in
Bulgaria, MATRA KAP Fund,
2002)

Capacity for Climate Protection in e JI and its Pilot Phase in Bulgaria

Central and Eastern E
cntral and bastern burope e Survey on Capacity for National

(REC/WRI) (1999-2002) Systems for the Kyoto Protocol under
Article 5, 7 and 8

e Good Practices in Policies and Measures
to Mitigate GHG Emissions. Local
Policies and Measures for Energy
Efficiency

e Public Access to Information and
Participation in Climate Related
Decision Making in Bulgaria

Dutch-Bulgarian Workshop Organisation of the workshop, presentations.
“Capacity Building for Joint
Implementation in Central and
Eastern Europe”

(NOVEM) (October 19-20, 1998)

International Conference “Joint Organisation of the conference, presentations.
Implementation of Climate
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Technology Initiatives”

(UNDP/USAID/MOEW) (Sofia,
1995)

Energy Efficiency Policies and Measures to Mitigate Climate Change

Energy Efficiency Strategy to
Mitigate GHG Emissions. Energy
Efficiency Demonstration Zone in
the City of Gabrovo, Republic of
Bulgaria

(GEF/UNDP) (1998-2004)

e Municipal Energy Efficiency
e Training and Education
e Overcoming Financial Barriers

e Energy Efficiency Improvement of the
Street Lighting System in the City of
Gabrovo

e Energy Efficiency Renovation of
District Heating and Heating End-Use in
the City of Gabrovo

e Energy Efficiency Retrofit of Existing
Buildings in the City of Gabrovo: a
school building, a residential building,
an industrial building

Regional Network for Efficient Use
of Energy and Water Resources in
Southeast Europe (RENEUER)

(UNECE/USAID/ASE) (2000-
2003)

EnEffect is initiator of the RENEUER network
and is acting as its secretariat. Municipalities,
NGOs and companies from Albania, Bulgaria,
Bosnia and Herzegovina, Croatia, Macedonia,
Moldova, Romania and Slovenia are members of
the network.

Municipal Network for Energy
Efficiency (MUNEE)

(USAID/ASE) (2000-2003)

Municipal Network for Energy Efficiency
(MUNEE) in the countries of Central and
Southeastern Europe, the Balkans, the Central
Asian Republics, Russia, and the former Soviet
Union. The energy efficiency network is
designed to provide a more conducive
environment for sustainable development and
enhanced economic growth at the municipal
level.

SCORE Programme in Bulgaria
(NOVEM) (2000)

SCORE Country Document - fact-finding and
analysis of the present situation regarding
energy efficiency and environmental policies,
study on the institutional setting of energy
efficiency and related environmental issues.

Municipal Energy Efficiency
Initiative

(USAID/Electrotek Concepts Inc.)
(1998-1999)

e  Municipal Energy Efficiency Network

e Energy Efficiency Retrofit of the
Regional Hospital in Gabrovo

e Energy Efficiency Retrofit of the
Regional Hospital in Stara Zagora

Energy Efficiency in the Building
Sector in Bulgaria

(Battelle/PNNL) (1995-1997)

e Energy Efficiency Potential in the
Building Sector in Bulgaria

e Energy Efficiency Policy for the
Bulgarian Building Sector
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Incentive Programs for Energy
Efficiency in Buildings

Contact us at:

Office address: Sofia, 1, Christo Smirnensky Blvd., floor 3
Tel.: +359 2963 17 14; +359 2 963 07 23

FAX: +3592963 25 74
E-mail: eneffect@mail.orbitel.bg
Internet: http://www.eneffect.bg
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Municipality of Haskovo

Address

6300 Haskovo

1, Obshtinski Square

Tel. (038) 25 045

Fax (038) 33 740

e-mail: city@haskovo.spnet.net
bulgaria.domino.bg/haskovo

Mayor

Georgui lvanov
Tel. (038) 66 42 10
Fax (038) 66 41 10

Deputy Mayors
Kostadin Kalakov

Education and Culture
Tel. (038) 66 41 90

Myumyun Iskender
Agrarian policy, economic
activities and protection of
consumers

Tel. (038) 23 061

Secreatry

Ivan Popov
Tel. (038) 66 41 70

Chairman
of the Municipal Council

llian Vassilev
Tel. (038) 6641 11

District Haskovo
Population 100,124 inhabitants

RESOURCES

GEOGRAPHIC LOCATION
AND NATURAL RESOURCES

The municipality is situated on the area of Haskovo District in
Southern Bulgaria. The municipal center is situated at a distance
of 234 km from the capital. The total area of the municipality is 740
km?2. On the territory of the municipality there are 37,488 ha arable
land and 15,503 ha forest areas, predominantly deciduous
species.

The reliefis flat (in the northern end) and undulating (in the southern
end).

The area of the municipality is traversed by the river Harmanliyska.
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CLIMATIC CHARACTERISTICS

The climate is transient continental with hot summers (23.6° mean July temperature and
41.8°absolute maximum) and relatively mild winters (0.2° mean January temperature and -
25.5° absolute minimum). The mean annual temperature is 12.5°.

The mean annual precipitation rate is 668 mm with marked winter maximum and summer
minimum. Northeastern and northern winds predominate.

STATE OF THE ENVIRONMENT

The state of the various environmental components (air, water, soils, etc.) depends on the
development of the industrial manufactures, sources of community nature (households) and
traffic. The municipality features relatively good environmental conditions. The implementation
of a project for construction of a wastewater treatment plant in Haskovo is underway. It is
designed to treat industrial and household wastewater discharged in the river Harmanliyska
and via it - into the river Maritsa (Category Il wastewater discharge reservoir).

TRANSPORT CONNECTIONS

Railroads Sofia-Svilengrad-Istanbul and Rousse-Podkova.

Class A roads I-8 (E-80) and I-5 Rousse-Haskovo-the frontier; Class B road 11-66; project
design for a highway.

European corridors No. 4 and 9.
Airport.

POPULATION AND HUMAN SETTLEMENTS

The Municipality of Haskovo comprises 37 human settlements, including one city - the city of
Haskovo. The population of the municipality is 100,124 inhabitants, including 78.9% urban
population and 21.1% rural population (1999).

BUILDING STOCK
Total number of dwellings in the municipality: 38,703, including 4.01% state-owned, 1.65%
institutional, 0.12% public and 94.23% privately-owned (1999).

Residential floor area 1,641,704 m?, 387 dwellings/1000 occupants, 16.40 m? floor area/
occupant.

The structure of dwellings according to their construction method is as follows: steel concrete
large-panel buildings 23.44%, steel concrete skeleton buildings 18.65%, solid frame buildings
56.12% and shanty buildings 10.65%.

Residential stock: panel apartment blocks, solid frame low-rise multifamily residential buildings,
detached houses.
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ECONOMY
CHARACTERISTICS OF LOCAL ECONOMY

The economy of the municipality is of industrial-agrarian nature. The structure-defining sectors
are machine tools engineering, metal processing, electrotechnical engineering and electronics,
clothing, textile and food and beverages industries. Wood-logging and wood-working industry,
fur and leather industry and shoe-making are also developed. There are favorable conditions
for development of agriculture and it complements the economic structure of the municipality.

STRUCTURE OF EMPLOYMENT

The principal employment ratios in the municipality are as follows: material production : non-productive
sphere 65.1:34.9; industry : agriculture 87.0:13.0. The unemployment level is 14.19%.

BANKS

UBB, DSK Bank, Hebrosbank, Bulgarian Postal Bank, Commercial Bank Biochim, Teximbank,
Central Co-operative Bank.

MUNICIPAL BUDGET

The sources of income of the municipal budget are equity revenue, subsidies from the state
budget and other sources (revenue balance, transfer from extra-budgetary accounts etc.).

DEVELOPMENT PRIORITIES
STRATEGIC PROGRAMS OF THE MUNICIPALITY

m Regional Development Strategy and Program of Action of Haskovo Municipality for the
Period 2000-2006
®  Municipal Energy Efficiency Program

DEVELOPMENT PRIORITIES OF THE MUNICIPALITY

m  Enrichment of the industrial structure by modern competitive manufactures
B Expansion of the market and institutional infrastructure

m Development of public services

m Development of agriculture

MEMBERSHIP IN NATIONAL AND INTERNATIONAL ORGANIZATIONS,
PARTNERSHIPS

National Association of Municipalities in the Republic of Bulgaria
Maritsa Regional Association of Municipalities
Municipal Energy Efficiency Network EcoEnergy
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ENERGY EFFICIENCY
ENERGY SUPPLY

Electricity distribution enterprise: Electrorazpredelenie Plovdiv SPJsC, Haskovo Branch
Gas distribution company: Gasagroterm

ENERGY CONSUMPTION

Main energy carriers used locally: diesel oil for heating (43%), electricity (38%), natural gas
(4%), propane-butane (4%), wood and coal (2%).

Energy consumption by municipal sectors: education (41%), residential buildings, construction
and urban services (22%) and administrative services (20%) account for the largest share.

Consumed Fuels in Haskovo Municipal Sector by Types Energy Consumption in Haskovo Municipal Sectors

Light ship Fuel
Heavy oil 0,00%
Diesel for 0,00%

Natural gas

3,95% Wood Rest Houses,

0.92% Residential Culture and Business Surveces
Coal Diesel Oil for Buildings, Religion Buildings 5,40%
1,41% Heating Construction and 0%

42,89% Urban Services
21,61%

Administrative
Services

Petrol 19,93%

4,70%

Health Care
Electricity Propane-Butane Heat Energy 521% Social Security and Education
38,21% 4,19% 0,00% Social Care 41,06%

MUNICIPAL ENERGY EFFICIENCY PROGRAM

A municipal energy efficiency program was elaborated in the beginning of 2002. It was accepted
by the Municipal council in May 2002. The main objectives of the program are diminishing of
energy costs paid from the municipal budget, improvement of the quality of municipal energy
services, in compliance with the regulatory requirements for illumination level and temperature
levels in municipal buildings and aimed at reduction of GHG emissions.

ENERGY EFFICIENCY PROJECTS

Energy efficiency retrofit of students hostels, Block 1.

MUNICIPAL ENERGY EFFICIENCY OFFICE

The municipal energy efficiency office was officially inaugurated on 4 May 2001.
Municipal energy efficiency officer: Yuxel Malkoch.

Contact address:

6300 Haskovo

1, Obshtinski Square

Tel. (038) 66 41 76

Fax (038) 66 41 10

E-mail: eneffect_hs@mail.orbitel.bg
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COMPANY INFORMATION

BACKGROUND

Energy Institute is a joint-stock company dedicated to providing science and technology-based solutions in the field
of energy, environmental protection and climate change. To carry out its mission, the Institute implements a wide
program for scientific research, technology development, designing and consulting services.

Energy Institute is created during the privatization of the previously state-owned company Energoproekt PLC. The
founders of the Institute - experts with unique background and rich experience in the research and engineering
activities of former Energoproekt PLC - decided to establish a new company oriented mainly to providing scientific,
designing and consulting services in the field of energy and environment.

PERSONNEL

The educational background of the company officers is mainly in mechanical and electrical engineering, and
environmental-related disciplines. Most of the officers have scientific degrees and honors, and during the last decades
have worked as senior research associates and heads of departments in Energoproekt PLC.

Energy Institute’s staff is working practically in all fields of the energy and power sector, such as energy and power
planning, nuclear power, thermal power and co-generation, electricity, heat and natural gas transmission and
distribution networks, energy efficiency, development of renewable energy, and climate change.

The founders and the personnel of the Institute have vast experience in research, survey and design activities gained in
the restructuring, privatization and rehabilitation of the Bulgarian energy sector that have taken place in the last
decades. They have worked on many programs and projects supported or financed by various foreign institutions such
as EU PHARE program, US Trade and Development Program, WANO; banks like The World Bank, EBRD, and the
US Exim Bank. Various multilateral activities and tasks are completed in collaboration with world wide-known
companies like Westinghouse, BELGATOM, EdF, ENEL, Tractabel, Siemens, Bechtel - USA, AEA Technology - UK,
POWERGEN - UK, IVO - Finland.

ACTIVITIES OF THE COMPANY

The specific activities offered by the Institute’s divisions are listed below.
Electric Energy

The division is specialized in consulting and engineering services in the areas of high, medium and low voltage
transmission and distribution systems. The division carries out energy and electric power systems analyses and
planning, preliminary studies, feasibility studies and conceptual and detailed designing of substations, power plant
switch yards and auxiliaries, overhead transmission lines, urban networks, automation, control and remote control, as
well as development of tender documentation and assessment of tenders, equipment selection and work supervision of
projects in Bulgaria and abroad. The energy efficiency and environmental policy analysis, energy system
environmental impact assessment, climate change, greenhouse gas emissions inventories, greenhouse gas mitigation
policy and measures and emissions projections and approximation of Bulgaria energy and environmental legislation to
the EC legislation complement the Division profile.

A unit within this division has been established to carry out research, analysis and consultancy in climate change
related matters. This unit has been entirely responsible for the preparation of the First, Second and Third National
Communications on Climate Change, as well as for compiling and submitting of the National Greenhouse Gases
Inventories for the years 1988, 1990 — 1999. In addition, the unit advises the Governmental officials on national
policies and measures for reducing GHG emissions in compliance with the international treaties; and has developed the
National Action Plan on Climate Change approved by the Bulgarian government in 2000. The criteria for assessing JI
projects in Bulgaria were also developed with the help from the Institute’s experts. Several in-depth reviews of other
countries’ National Communications and GHG Inventories were carried out by experts of the Institute.
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Thermal Energy and Fossil Fuels

The main areas of its activities have been studies and design work for thermal power projects (electric and co-
generation thermal power plants, thermal power systems, and boiler plants). Activities cover feasibility studies,
technical and detailed design, consultancy, assistance and expert support, project management and general construction
services, planning, technical and economic evaluations and budget estimation, organization of operations and
maintenance, equipment qualification analysis, assessment of rest lifetime, quality assurance, on-site supervision and
commissioning, acceptance testing and start-up.

Nuclear Energy

It carries out study and design of nuclear power plants and research nuclear reactors, conducts different research
studies; provides the Bulgarian Nuclear Regulatory Authority with technical support, and delivers technical support for
the modernization program of Kozloduy NPP. The main activities and functions are:

Feasibility studies.

Development of concepts and strategies for the nuclear energy sector.

Development and implementation of nuclear facilities modernization program.
Technical assistance to the Bulgarian Committee for Peaceful Use of Nuclear Energy.
Regulations and standards development.

Implementation of programs for modernization of NPP “Kozlodouy”.

Design of equipment and systems for NPP.

Project management and delivery of consultancy and expert advice.

Research and analysis in the field of NPP safety.

Implementation of thermo-hydraulic and emergency analyses.

Hydro Energy

At present the Hydro Energy Division efforts are directed at promoting utilization of the country hydro potential
through construction of small and micro hydro power plants. The Hydro Energy Division’s main priority is to consult
engineers specializing in all aspects of water resources development. The division carried out technical and economic
studies, master plans, feasibility reports, preparation of designs and contract documents, supervision of construction,
erection and commissioning on site for schemes for mini and micro hydro plants in Bulgaria and abroad.

High-tech Services
The relevant activities of the division cover:

e Development of hardware and software projects for technological process control.

e Implementation of digital control systems.

e Service of digital control systems (in operation).

e Implementation of optimization procedures and regimes for equipment and facilities in energy sector.
e Before and after repairing tests of energy facilities (units, boilers, turbines).

e Development and implementation of water chemistry regimes in power plants.

QUALITY MANAGEMENT SYSTEM

There is a quality management system (QMS) implemented in the Institute, which is part of the general management
strategy of the company. The system is developed in accordance with the requirements of the Bulgarian State Standard
(BDS) EN ISO 9001:2001 — an approved Bulgarian standard based on ISO 9001:2000 (pertaining to the requirements
for membership of the Bulgarian State in the European Committee for Standardization). The QMS in the Institute has
been awarded an internationally-recognized certificate for compliance with ISO 9001:2000 issued by UKAS QM, UK;
DAR, Germany and RvA, Netherlands.
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Contacts: Dr. Christo Christov, Executive Director

Energy Institute, 20 Joliot — Curie Blvd, Sofia 1113, Bulgaria
Phone: (359 2) 963 45 76, Fax (359 2) 963 40 38

E-mail: christov@eninbg.com; office@eninbg.com
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Utilization of waste wood for centralized heat supply to municipal buildings in Haskovo, Bulgaria

Summary Report

Annex 2

Information on boilers for utilization of wood and wood wastes

Pyrolysis Boilers:
Atmos Kombi - models C18S, C20S, C30S, C40S, C80S
Atmos - models DC18S, DC22S, DC25S, DC25GS, DC32S,
DC32GS, DC40GS, DC50S, DC80, DC100
Ling - model 25D

Regular (non-pyrolysis) boilers:

Carborobot
Atmos - models D15P and D20P
Dakon DOR - models DOR12, DOR16, DOR20, DOR24, DOR25M,
DOR32,
DOR32D, DOR45D
Ling - model 25
Viadrus - model U22
SD - model 300

Center for Energy Efficiency EnEffect
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ATMOS Kombi

These steel boilers are designed to burn brown coal and wood. The burning utilizes the principle of releasing gas by

PYROLYSIS DISTILLATION, inputting air by fan and combustion in ceramic burning chamber.

There are two mechanisms for regulation:

e electro-mechanical —models C 18 S, C20 S, C30 S, C 40 S.
e clectro-mechanical with thermostat for the exhaust gases — models C 80 S.

ADVANTAGES

e Revolving cast-iron piece allows for removal of the dust during operation and sustenance of power for long time

period.

e Burning process takes place at high temperature, which allows the gas to be released.

e The air that is need for the burning is supplied by means of exhaust gases fan.
o The placing of the cast-iron piece remains the same regardless of whether wood or coal are being burned.
e The larger fuel bunker ensures the utilization of brown coal and wood logs with maximum length of 330-530 mm, depending of the

boiler type model. Large waste wood pieces can also be burned.

TECHNICAL SPECIFICATIONS

Code Model Thermal Capacity of Efficiency Maximum Fuel Recomm. Weight Length | Height | Width

Power burning Coefficient Wood Consumption Fuel [kg] [mm] [mm] [mm]

[kW] chamber [%] Length [kg/h]
[dm3] [mm]

00296 C18S 10-20 65 81-85 330 45 i?}?:: :lv(‘)’r‘fit 220 848 1120 590
00297 Cc208S 12-24 100 81-84 330 6,5 ‘1)V5—18 [MJ/k }]/ 292 845 1360 590
00298 C308S 15-30 125 81-83 430 7,3 coal with & 330 945 1360 590
00299 C408S 20-40 150 86-87 530 10 calor‘iZity 370 1045 1360 590
00300 C80S 40-80 300 86-90 530 7,3 17-20 [MJ/ke] 620 1130 1590 980




or

ATMOS

The steel boilers from the Atmos line are designed for central heating of small and medium-size household and workshop buildings. They

utilize the PYROLYSIS BURNING of wood and wood wastes which ensures high efficiency of the burning process.
The boilers are manufactured in two versions:
Normal type - ATMOS DC, models from 18 S to 100.

Generator type - ATMOS DC, models from 25 GS to 40 GS.

and can feature two regulation mechanisms:
Electro-mechanical — models DC 188, 228, 258, 32S; DC 25GS, 32GS.
Electronic — models DC 40GS; DC 508, 70S, 80, 100.

ADVANTAGES:

TECHNICAL SPECIFICATIONS

Automatic regulation of the burning process.
Possibility for burning of wood logs.
Ceramic burning chamber.

High efficiency and low emissions of pollutants.
Low condensation at small operational temperature (model G).

Easy to supervise and service.
Model S features flue gas fan.

Code | Model | Thermal | Burning Chamber | Efficiency Maximum Fuel Fuel Recomm. Weight |Length Height Width
Power Capacity [dm3] Coefficient |Wood Length |Consumption| Consumption Fuel [kg] [mm] | [mm] | [mm]
[kW] [%o] [mm)] [kg/h] per season [m3]
00335 DCI18S 10-20 66 80-89 350 3,8 15 243 845 1120 590
00336 DC228 10-22 100 80-89 550 5,6 18 275 1045 1120 590
00337 DC25S 12-25 100 80-89 550 6,5 21 dry wood 280 1045 1120 590
00332 | DC25GS 12-25 130 80-89 550 6,3 21 with caloricity 380 1045 1200 680
00338 DC32S 14-32 140 80-89 550 7,2 29 15-18 [MJ/kg] 320 1045 1200 680
00333 | DC32GS 14-32 130 80-89 550 7,2 29 or 380 1045 1200 680
00334 | DC40GS 20-40 170 80-89 550 10 35 wood 433 1045 1350 680
00339 DC50S 25-48 180 80-89 750 13 45 briquettes 380 1245 1200 680
00340 DC80 35-70 180 80-89 750 18 70 450 1060 1320 680
00341 DC100 50-99 400 82-90 750 26 85 780 1180 1590 980
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LING 25D

The steel Ling 25 D is designed for central heating of small household or workshop buildings (cottages, single-family
houses, mountain huts, small motels, wood workshops and others). It utilizes the PYROLYSIS BURNING of wood
and wood wastes which ensures high efficiency of the burning process and is very environmentally-friendly. The boiler
is own production of the holding “Erato” JSC from the City of Haskovo, Bulgaria.

ADVANTAGES

e Automatic regulation of the burning process.

e Possibility for burning of wood logs.
e Ceramic burning chamber.
e High temperature in the burning process.
o High efficiency and low emissions of pollutants.

e Low condensation at small operational temperature.

o Easy to supervise and service.

TECHNICAL SPECIFICATIONS

Code Thermal Bunker Efficiency Maximum Water Fan Power Maximum Exhausting | Weight | Length | Height | Wight
Power Capacity Coefficient Wood Capacity [W] Work Power [kg] [mm] | [mm] | [mm]
[kW] [dm3] [%] Length 1] Pressure [Pa]
[mm] [MPa]
00390 10-25 0,100 80-85 380 70 37 0,25 15-20 240 745 1095 | 685




817

CARBOROBOT

This steel boiler delivers automatic, un-interrupted and regulated heating for buildings, schools, hospitals, workshops
and greenhouses. The larger coal bunker makes it possible - depending on the required temperature - to store fuel
supply for several days run. As long as the bunker is full, the boiler does not need supervision and service. The cinder is
removed when the bunker gets re-filled. Depending on the quality of the coal, the boiler operates for 2-5 days without
secondary re-supply of fuel, which practically means that the kindle takes place one time per season. The discharge of
soot and carbon dioxide is minimal. As a whole, the boiler is economical and environmentally-friendly.

ADVANTAGES

e Fully automatic control, by means of embedded or space thermostat the necessary temperature is provided, no
possibility for overheating.
e Self-regulated, does not require qualified supervision, does not depend on the quality of the coal and is not
influenced by the weather changes.
e Very good burning parameters, the optimal efficiency coefficient is similar to the boilers running on gas or industrial oil

TECHNICAL SPECIFICATIONS

Code Model Coal Capacity/weight |Operational Water Water Thermal Weight Efficiency | Length |Height Width

Consumption |of the fuel in the| Pressure |Temperature| Capacity Power [kg] Coefficient [mm] | [mm] | [mm]

max [kg/h] bunker [MPa] input/output L [kW] [%]
[m3/kg] [°C]

00391 PV 40 10 0.3/400 2 70/90 90 40 500 80-86 1470 1750 | 740
00392 PV 80 20 0.4 /500 2 70/90 110 70 700 80-86 2080 1950 | 920
00393 PV 140 34 0.6 /850 2.4 70/90 350 130 1100 80-86 2280 | 2100 | 1120
00394 PV 180 44 0.8/1100 2.4 70/90 450 170 1800 80-86 2280 | 2100 | 1320
00395 PV 300 72 1/1400 2.4 70/90 550 290 2400 80-86 2280 | 2100 | 1620
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ATMOS D15P - D20P

The water-heating steel boilers ATMOS D15P and D20P are suitable for heating small

households or office buildings. They utilize wood pellets as fuel, and when there is a power cut,

solid wood can be used as a fuel too.
ADVANTAGES

e Universal, with automatic burning process.
e High reliability and efficiency.

e Gradual power regulation.

e Environmentally-friendly.

e Does not require strong exhausting power.
o Easy to supervise and service.

TECHNICAL SPECIFICATIONS

Code Model Thermal Capacity of | Efficiency Maximum Fuel Recommended| Weight Length | Height | Width
Power burning Coefficient Wood Consumption fuel [kg] [mm] [mm] [mm]
[kW] chamber [%] Length [kg/h]
[dm3] [mm]
Pellets or dry
00310 D 15P 7-14,5 70 86-90 300 3,7 wood with 259 490 1340 590
- D 20P 10-19,5 105 86-90 500 5 caloricity 345 490 1340 590
15-17 [MJ/kg]
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DAKON DOR

Dakon Dor is a line of steel boilers, designed for central heating of dwellings, cottages, family houses and other small
buildings. The boilers utilize solid fuels such as brown coals, briquettes, black coals, wood and wood waste. High
burning efficiency is ensured by means of special grill and burning chamber, which receive primary, secondary and
regulated tertiary air streams.

Dakon Dor 32 D burns wood and wood waste. It can also utilize coal.

Dakon Dor 45 D is a water-heating boiler for heating big family houses and similar buildings. Main fuel is wood or
wood waste. The boiler can also utilize briquettes, coke and coal.

ADVANTAGES

e Built-in fuel bunker.

e Removable cast-iron grill.

o Un-interrupted operational burning cycle.
e Dust-free clean-up of the boiler.

e Perfect thermal insulation.

e Automatic power regulation.

TECHNICAL SPECIFICATION

Code | Model | Caloricity Fuel Exhausting Work Water Temp. Water | Thermal | Weight | Efficiency | Length | Height | Width
of fuel Consumption Power Pressure [C] Capacity | Power [kg] Coefficient | [mm] [mm] | [mm]
[MJ/kg] [kg/h] [Pa] [MPa] input/output 1] [kW] (coke) [%]
00006 | DOR 12 32 12-14 0,2 70/90 47 6-12 158 78-84 730 920 600
00001 | DOR 16 4,7 16-18 0,2 70/90 46 8-16 166 74-78 698 907 600
- DOR 20 brown coal 6,0 20 0,2 70/90 56 6-20 200 74-78 730 1040 700
00002 | DO R24 17.79 3,2-7,6 22-26 0,2 70/90 57 12-24 215 74-78 730 1040 700
00008 [DOR 25M [M"/k 1 7,9 26 0,2 70/90 63 8-25 232 74-78 830 1040 700
00003 | DOR 32 ke 3,9-8,4 25-32 0,2 70/90 64 16-32 240 74-78 830 1040 700
00011 |[DOR 32D 8,4 26-32 0,2 70/90 64 1-28 240 74-78 830 1040 700
00004 | DOR 45D 14 26-36 0,2 70/90 73 36-45 320 74-78 980 1045 770
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LING 25

The steel water-heating boiler Ling 25 utilizes wood pellets and provides heating for households and office buildings
which require guaranteed thermal power of up 25 kW.

ADVANTAGES

e Delivers automatic, un-interrupted and regulated pre-set heating for period of 1 to10 days.
e Possibility for gradual power regulation.

e Burns wood pellets, which ensure optimal burning process.

e Excellent burning parameters.

e Environmentally-friendly.

o Easy to supervise and service.

e Does not require big exhausting power.

TECHNICAL SPECIFICATIONS

Code Model Thermal Efficiency Maximum Fuel Recommended Weight Length Height Width
Power Coefficient Length Consumption Fuel [kg] [mm] [mm] [mm]
[kW] [%o] of Pellets [kg/h]
[mm]
Pellets with
- LING 25 25 82 300 3,7 caloricity 340 725 1418 1249
15-17 [MJ/kg]
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VIADRUS U 22

VIADRUS U 22 C is a cast-iron, single-column, multi-section water heating boiler utilizing solid fuel (coal, coke and
wood). It is designed to work in the heating systems of small and medium buildings; with maximum temperature of the
water up to 110 degrees Celsius and maximum operational pressure of up to 0.35 MPa.

ADVANTAGES

High reliability and efficiency
Easy to use and service
Does not require high exhausting power

Selection of the required power according to the number of sections

Long exploitation period for the boiling chamber
Easy to convert from solid to liquid fuel and vice versa

TECHNICAL SPECIFICATIONS

Code Number | Caloricity | Exhausting | Operational | Water Temp. Water Termal Weight Efficiency |Lenght Height Widht

of [MJ/kg] Power Pressure [C] Capacity Power [kg] Coefficient | [mm] | [mm] |[mm]

Sections [Pa] [MPa] input/output Il kW] (coke)
[%o]

00101 2 0,35 70 /90 26,8 11,7 195 83 655 | 1005 | 520
00102 3 0,35 70 /90 31,5 17,5 232 83 750 | 1005 | 520
00103 4 0,35 70 /90 36,2 23,3 268 83 845 | 1005 | 520
00104 5 coke 26,0 0,35 70 /90 40,9 29,1 304 83 940 | 1005 | 520
00105 6 brown coal 10-20%* 0,35 70 /90 45,6 34,8 342 83 1035 | 1005 | 520
00106 7 17,79 0,35 70/90 50,3 40,7 380 83 1130 | 1005 | 520
00107 8 0,35 70/90 55 46,5 418 83 1225 | 1005 | 520
00108 9 0,35 70/90 59,7 52,3 456 83 1320 | 1005 | 520
00109 10 0,35 70 /90 64,4 58,1 494 83 1415 | 1005 | 520

* - depending on the size of the bolier
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SD 300

The SD 300 boiler utilizes small-size waste wood with humidity varying between 8 and 45%. It is suitable
for heating workshops or for providing heat in dryers or other technological applications. The system
consists of four elements: burning chamber, heat exchanger, fuel proportioner with bunker, and electric
control board.

ADVANTAGES

e Automatic power regulation.

e Automatic start-up and shut-down.
o High reliability and efficiency.

o Environmentally-friendly.

o Easy to supervise and service.

TECHNICAL SPECIFICATIONS

Code Model Thermal Water Efficiency Maximum Work Recommended fuel Flue Fan | Air Fan | Schenk
Power Temperature Coefficient Fuel Size Pressure Power Power Motor
[kW] [C] [Yo] [mm] [MPa} [kW] [kW] [kW]
input/output
Small waste wood with
- SD 300 300 70/90 0,8 10/10/40 0,6 humidity 8-25% 1,1 0,25 0,12
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OBJECTIVES

The Municipal Energy Efficiency
Network has three strategic objec-
tives:

- to coordinate efforts by member
municipalities to consider and
improve energy efficiency as a
means of addressing important
national issues within the energy and
environmental policy.

- to create conditions for diminishing
the burden of energy costs on
municipal budgets so that the sav-
ings can be used for other municipal
priorities.

- to reduce the energy costs incurred
by individual end-users within the
municipalities and to increase public
support for a municipal energy con-
servation policy.

TASKS

The barriers to energy efficiency in
municipalities are institutional, finan-
cial and shortage of information.
EcoEnergy contributes to their over-
coming by performing the following
major tasks:

- 1o render support to municipalities
to identify energy saving opportuni-
ties and to formulate municipal ener-
gy efficiency policies;

- o assist the exchange of experi-
ence among Network member-

INSTITUTIONAL BACKGROUND

municipalities in the field of efficient
energy management;

- to contribute to the development of
the institutional and human capacity
for developing and managing ener-
gy efficiency programs and projects
in member-municipalities;

- to contribute to the elaboration of
joint proposals for institutional and
legislative measures for energy effi-
ciency improvement in line with the
needs and requirements of munici-
palities;

- to assist the cooperation of efforts
for influencing the state policy with
respect to financing of municipal
energy efficiency projects from spe-
cialized funds;

- to collect and disseminate informa-
tion about achievements in the field
of energy efficiency and about new
technologies for energy conserva-
tion.

RULES OF PROCEDURE

The approved Rules of Procedure of
the Network regulate the tasks,
forms of activities, representative
and co-ordinating bodies, forms of
membership and responsibilities of
the participants.

The Municipal Energy Efficiency
Network is represented by a Board
of Directors, whose members are
elected Network member-municipal-
ities. The Board of Directors is elect-
ed on the principle of rotation by the
General Assembly of the member-
municipalities for a one-year term.
The elected municipalities are repre-
sented at the Board of Directors by

their mayors. The activities of the
Network are co-ordinated by the
Center for Energy Efficiency
EnEffect, which acts as its
Secretariat. The Head of EnEffect is
ex-officio member of the Board of
Directors of the Network.

MEMBERSHIP

Member or associated member of
EcoEnergy may be every Bulgarian
municipality. Associations may par-
ticipate only as associated mem-
bers.

After the Fourth Annual Conference
of EcoEnergy the number of member
municipalities is 39, and that of the
associated members 109 (within 6
municipal associations), making a
total of 148 municipalities. The cen-
tres of the member municipalities are
mostly big and medium-sized cities.
23 of them are regional centres as
well. The population in the munici-
palities from the MEEN amounts to
5.3 million people, or 66 percent of
the national total.

COLLABORATION

The collaboration of EcoEnergy with
the National Association of
Municipalities in the Republic of
Bulgaria and with regional associa-
tions of municipalities creates better
opportunities for overcoming of the
regulatory barriers to investment ini-
tiatives in Bulgarian municipalities.
The international contacts of
EcoEnergy with the European
Network Energy Cites and with the
International Council for Local
Environment Initiatives (ICLEI) pro-
vide for access to the valuable expe-
rience of European municipalities.
The Municipal Network for Energy
Efficiency (MUNEE) realizes activi-
ties similar to those of EcoEnergy in
the countries of Central and Eastern
Europe and the former Soviet Union.
The Regional Network for Efficient
Use of Energy and Water Resources
(RENEUER) is co-ordinated by the
Secretariat of EcoEnergy and hence
makes an active use of the Bulgarian
Network.



Network tasks are implemented by collecting and facili-
tating the exchange of relevant information; training and
education; conferences, workshops, and business
meetings; publishing a network newsletter; joint studies,
programs, and projects; and institutional contacts at
national and international levels.

CAPACITY BUILDING

Institution building

The institutional building activities
include first the organisational set up
of the Network itself. A strategy for
the development of the MEEN for the
period up to the year 2006 has been
elaborated. The annual conferences
of the Network are the milestones in
the consolidation of the Network and
the development of its activities.

The tasks of the MEEN in the mem-
ber-municipalities are carried out by
the Municipal Energy Efficiency
Offices. They are part of the munici-
pal administration and are the
agents for promoting energy efficien-
cy and incorporating energy efficien-
cy considerations into municipal pro-
grammes and strategies. Until now
31 such offices have been estab-
lished and equipped. A computer
network linking the Municipal Energy
Efficiency Offices and the Secretariat
has been established.

Some municipalities from the net-
work have established municipal
energy agencies in partnership with
other stakeholders in the municipali-
ty, such as utilities, companies, and
industries.

Information database

An information system about energy
consumption in MEEN member-
municipalities has been created. The
system covers information about
actual fuel and energy consumption
by municipal sectors, groups and
facilities. Special information data-
base software for municipal energy
management has been developed
and is in use in all member-munici-
palities.

Municipal energy planning

The priority actions of the MEEN in
the period 1999-2002 aimed to cre-
ate the basis for development of a
municipal energy efficiency policy.
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Planning for energy efficiency is a
new activity for the municipal author-
ities. A model for a municipal energy
efficiency programme was devel-
oped and discussed. Draft pilot proj-
ects for municipal energy efficiency
programmes were developed for two
municipalities (Gabrovo and Stara
Zagora). 20 municipal energy effi-
ciency programmes were developed
during the training courses for
municipal experts. The programmes
identified the priority actions for real-
izing the energy efficiency potential
in the municipal sector of the respec-
tive municipalities. They envisaged a
25-30 percent reduction of energy
consumption in the facilities included
in the programmes. Priority target
groups are schools, kindergartens,
street lighting, administrative build-
ings.

Training and Education

Seminars and workshops are con-
ducted on different energy efficiency
topics of interest to municipal
experts and leaders. A specialized
training program on energy planning
and financial management for
municipalities is under way. Training
materials on municipal energy plan-
ning and management; energy
audits, assessment of the energy
efficiency potential and environmen-
tal benefits; planning, management
and financing of energy efficiency
projects were developed. All munici-
palities from the Network have the
possibility of sending several repre-
sentatives in this training pro-
gramme. The approach of the train-

MEEN ACTIVITIES

ing programme is ‘learning by
doing'. The participants in the train-
ing course develop draft municipal
energy efficiency programmes and
business plans for priority energy
efficiency projects.

Information dissemination

The Network publishes and distrib-
utes a newsletter, EcoEnergy.
Information on different energy effi-
ciency issues is disseminated
among the member-municipalities. A
Network website was created
(www.ecoenergy-bg.net).

Overcoming Financial
Barriers

Overcoming the financial barriers to
the implementation of municipal
energy efficiency projects is carried
out through three major directions of
Network activities:

- improvement of the regulatory
framework and provision of greater
fiscal autonomy for Bulgarian munic-
ipalities;

- development of innovative financ-
ing mechanisms for energy efficien-
Cy projects;

- implementation of investment proj-
ects as practical tests of the financial
mechanisms and the opportunities
provided by the different sources of
funding.

An important part of this component
was the analysis of the legal frame-
work and the recommendations for its
amendment to be submitted to central
and local authorities in order to sup-
port municipal energy conservation.




ENERGY EFFICIENCY
PROJECTS

The project in the Gabrovo hospital
was followed by similar projects in
Stara Zagora, Varna and Gorna
Oryahovitsa.

A series of specific energy efficiency
projects have been developed or are
in a process of development by
Network member-municipalities:

- Street lighting projects have been
initiated in most of the municipalities
from the Network (e.g., Gabrovo,
Stara Zagora, Rousse, Sliven,
Pazardijik, Pernik, Dobrich,
Belogradchik, Blagoevgrad,
Kardjali, Gorna  Oryahovitsa,
Svishtov).

- Energy efficient retrofit of school
buildings in Karlovo, Kazanluk,
Pleven, Stara Zagora, Gabrovo,
Pernik, Pazardijik, Varna, etc.

- Solar system for domestic hot water
production in combined child care
establishments on the area of the
city of Belene

- Installation for incineration of solid
urban and industrial waste in the
municipality of Berkovitza

- Construction of a system for com-
bined heat and power generation at
the Regional Hospital of Botevgrad.

- Bulgarian-Dutch demonstration
project for gasification in Botevgrad
- Design and construction of a sys-
tem for combined heat and power
generation at the Ritual Hall of
Botevgrad

- Energy efficient rehabilitation of
"Otets Paisii* School for handi-
capped children, Bourgas

- Energy efficient retrofit of St. Ivan
Rilski Municipal Hospital in Gorna
Oryahovitsa: energy audit and a
business Plan (EcoLinks Program,
1999-2001)

- Energy efficient rehabilitation of the
Daily Kindergarten No. 10 in Dobrich

- Gasification of boiler systems in
educational facilities in Dobrich

- Energy efficiency retrofit of stu-
dents hostels, Haskovo

- Project for efficient management
and upgrading of street lighting in
the city of Varna

- Energy efficient retrofit of the build-
ing of D-r Tota Venkova Regional
Hospital in Gabrovo

- Energy efficiency retrofit of the
building of Otets Paisii School in
Gabrovo

- Energy efficiency rehabilitation of
the street lighting system in Gabrovo
- Rehabilitation of the district heating
system and heating end-use in
Gabrovo

- Energy efficiency retrofit of the
building of municipal administration
in Gabrovo

- Energy efficiency retrofit of a panel
apartment block in Gabrovo

- Energy efficiency retrofit of the
building of Mehatronika JsC in
Gabrovo

- Programme for energy efficiency
reconstruction of the heating system
of 9 municipal buildings - schools
and kindergartens in Rousse using
the ESCO mechanism.

- Programme for energy efficiency
retrofit of municipal buildings in
Pazardijik: 9 schools and 4 kinder-
gartens, the municipal building, the
regional hospital.




PROGRAM OF ACTION 2002 - 2007

TASKS ENSUING FROM
THE NATIONAL ENERGY
POLICY

- Conducting a goal-oriented munic-
ipal energy efficiency policy as an
important factor for sustainable
development

- Cooperation between municipali-
ties to increase the opportunities of
local authorities to influence the
national energy policy under the
conditions of demonopolization and
privatization

- Institutional capacity building for
energy efficiency in municipalities

- Specialized training for the energy
efficiency specialists and institutions
in municipalities

MAJOR DIRECTIONS OF ACTIVITIES OF ECOENERGY IN
THE PERIOD 2002 - 2007

Tasks ensuing from the national energy policy.
Tasks ensuing from the national strategy for environmental protection.
Tasks ensuing from the national policy on local self-government.

Tasks ensuring organizational consolidation of the network and conditions for
its sustainable development.

TASKS ENSUING FROM
THE NATIONAL STRATEGY
ON ENVIRONMENTAL PRO-
TECTION

- Support for municipalities' partici-
pation with projects and programs
for improvement of energy efficiency
and promotion of the use of renew-
able energy sources in activities
under the mechanisms of the Kyoto
Protocol

- Creation of prerequisites for the use
of RES by municipalities and other
end-users on their area

- Creation of prerequisites for more
active involvement of municipalities
in the development of the market for
low-pressure natural gas

TASKS ENSUING FROM
THE NATIONAL POLICY ON
LOCAL SELF-GOVERN-
MENT

- Expansion of the opportunities for
municipalities to apply progressive
financing mechanisms for energy
efficiency improvement and the use
of RES

- Ensuring opportunities for munici-
palities to retain the savings made
through implementation of energy
efficiency projects and programs
and to use them for paying off their
investments

- Expansion of the opportunities of
municipalities to influence energy
consumption by businesses and pri-
vate end-users and to interact with
them for enhancement of energy effi-
ciency on the basis of different forms
of partnership

ORGANIZATIONAL CON-
SOLIDATION OF THE
NETWORK

- Strengthen and further develop the
information system on energy effi-
ciency in municipalities as a tool for
energy management and a basis for
implementation of energy efficiency
policy

- Strengthen the energy efficiency
offices in municipalities as a driving
force of municipal policies for effi-
cient use of energy and water
resources and as active participants
in municipal planning for sustainable
development

- Strengthen the role and influence of
EcoEnergy and broadening of its
capacity for impact and for attain-
ment of its strategic goals

- Broadening and enrichment of the
international contacts of the Network
and its establishment as a reliable
partner for joint participation in inter-
national and foreign energy efficien-
cy programs and projects

- Setting up an energy efficiency
information clearinghouse within
EnEffect for the needs of the Network
member-municipalities
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