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(1)

{(2)

(2)

(4)

(5)

(6)

(7]

Auachment

Guestionnaire of Environment

Legislation~Environmental Conservation

Do you have the law / regulations / guidelines on environmental impact
assessment? _

Wnat ministry or agency is responsible for the assessment?

Please attach administrative organization on envitonmental and
proceeding flow chart.

Do you have the envirénmental quality standard(s)?
Please attach the details, e.g. values, penalties, if any.

Do you have any environmental impact assessment study of power plants?
Please provide the summaries if any.

What local consultants put into practice the 1EE and EIA of power plant?
I1f so, please describe next items.

1) Name of consultants
2} Achievement (past records]}
3} Ability

Internat10na1 Conventions on Envircnmental Conservation

Please give the name({s) of the convention{(s}) of natural conservation and
environmenktal- protectlon aftfiliated or ratified, and the date(s) of
affiliation oxr ratification

The Social Environment

a. What is the ‘number of people to be resettled, plan of resettlement
and compensation?

b. Do you have any history or experience of resettlement? Please state
the problems if any.

¢. How the land of the project area used? Who owns the land?

Where and how many mincrities, former residents exist within and near
the project area?

a. What kind and how many public facilities (hospitals, schools, etc)
exist within and near the project area?
b. How are the drinking water facilities and sewage systems provided in
- the area?
¢. Does the project area have any history of epidemic diseases?
d. What is the restriction and standard for industrial wastes disposal?

a. Is there any law and restriction for land filling, reclamation? If
so, please describe them.

b, Is there any law and restriction for water use rights, fishing

rights? If so, please describe them. What is the procedure in case
of changing such rights?

¢. Is there any law and restriction for coempensating the economic
activities?

a. What is the future development plan of the project area?
b. Do you have any statistical data of the economic activity of the
project area?

Is there any historic or cultural site within and near the project area?
If so, please describe them.

Is there any landscape that is important from the point of tourism
and/or reéeligion? 1If so, please describe them.
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Auachment

5. The Natural Environment ’
(1) a. Is there any fragile nature such as wetlands? If so, please describe
them.

b. Is there any district where national parks and natural parks are
located? If so, please describe them.

c. Is there any precious fauna and flora within or near the project
area? If so, please describe them.

{2) a. Do you have the geographical and geological data of and the
surrounding area?
b. Do you have any biological map and data?

{(3) a. bo you have any water resources'data?
b. How the groundwater is used?
c. Do you have any restriction for using ground water?

{4) a., Is thexe any metearoglcal data of the area?
b. Is there any air pollutlon within the region?
c. Is there any emission standard of air pollution?

{5} a. Is there any data of water guality and temperature of the rivers
around the area?
b. Is there any water pollution within the region?
c. Is there any emission standard of water pollution?

(6} a. Is there any soil coptamination within the region?
b. Is there any emission standard of soil contamination?
{n a. Is there any noise and/or vibration problem within the region?
p. Is there any standard for noise and/or vibration control?
(8) a, Is there any offensive odor problem within the region?

b. Is there any standard for offensive cdor control?

{9) Is there any complaint about air pollution, water pollution, noize of
the existing power plant?
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TERMS OF REFERENCE
for
THE STUDY OF RETROFIT AND REPOWERING OF MARITZA EAST - 1
THERMAL POWER STATION
including

THE INTRODUCTION OF ENVIRONMENTAL PROTECTION COUNTERMEASURES

'I. ORJECTIVE OF THE STUDY

Considering the importance and necessity of eavironmsnial

improvemesnt in the REPULIC of BULGARIA, a feasibility study (F.S.)

%

“5ill be conducted to Fformulatz an optimum plan on retrofit of the

MARITZA 2AST - 1 tharnal ovowsr station irom the techniczl, finan -

3

cial and economic viwpoints.
The feasibilitv siudy will generally discuss, as 2 basis, <he
S02 reduction-matho& py application oi the adaquate tecanological
approach for the reblacement and repowering of the deprsciatad clc
units of MARITZA EAST -~ 1 thermal power station.
I1. SCOPE OF THE STUDY
1. 1S8T. STAGE
Praliminary study for setting up a requirad powsr and stzan
outpﬁt, and a targst lieval for SOx emisslon, and selecilon of wasz
retrofit boiler systam including the air pollution conirol tachac-
logy to be applied to the MARITZA EAST - 1 thsrmal power station
{1) Collaction and review of data and- information mainly
stated nelow:
The oressent sit@g;ion oi power sector.
- Powsy developmanl program and the future brigusi suppl

- prograa.
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- The present situation oi air pollution.

1*1y
‘w

uaztion o nvironmantal regulation z;

foll

si

“r

~ The pressan
standard including the future plan.
(2) Setting up a required power and steam ouiput, and a targs

value of SOX emission leval.

PR
V)
4]
o

4]
=
31
a3
1))
w

"
4]
-t

L]

™

A

(3).Stﬁdy on possibility ofi anlica§ioﬁ o
the power plant.

{(4) Study of tha_roughrestimaiion_on_economic comparison amont
several plant system including air pollution control:
measures in ordef to select the otimum system apvlicatior

to the power plant retrofit.

o
PR
o]
o
el
st
Ut
433
[=)
i,
o]
L]
rv
i
ct
r
[
ri
|..n
r

(5) Study on the lignite and limestone
powar plant.
- Bulgarian lignitz and limestone mine status.

- Present status of the bulgarian cement producing idusriy

- Power station lignite and limestone procuremeat.

- Lignite and limestoﬁe analysis.

~ Present status oi the water acduisitiqn vossibility Jor
wat PGD. | | |

- The impact of the treated waste water from the wei FGD.

-~ Baznch scale FBC combustion test.

- Pilot scale FBC combustion test

2. 2ND. STAGE

Conceptual desiga and implemantation program oi power élan:

ratrofit including air pollution control system and ash treaimesn:
svstem, in accordance with the result of 1st. Stags investigztica.

{1) Additional investigation of the 1ist. Siage.
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(2) Conceptual cesign of rstrofic pow2y gansraition svszan
~ Design Condition
~ System diagram of Retroiit 3oiler and Flus - gas
Treatmant Sysiems.
- Srste& Matsrial Balance of the ralatad scuioman:
- Power plant lavout.
- Concebtual design oi each glament oi total sysiem
~ Foundation (including Lodding Dztza)
{3) Project implamentation program
- Plan for ths lmplementation Program
- Construction Schadula.
(¢) Construction Cost and O0&M Cost.
(5’ Oparation and Maintenacs.
3. 3RD. STAGE
Zconomic and finaaciair avaluation {for the etrofi: znd
répowering bf Dower plant ihcluding.the estimation of naw tariif
aééémpahied by replaceaant of tha powsr unit systsn
{1) Zconomic and financiai avaluation.
(é) Socio - ecbnbmié Impect by Introduction of Environmapzal
| ”Couniermeasdra
"YII REPORT
The following study report inm English shail bz submizied zo
the Goverament of ths 2epublic of Bilgaria.
(i) Inéeption RadorC.
{2)-[nterim'3épora
{3) drarfe Final Rasort.
{4) Ffinal Report.
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INITTAL DATR CONCERNING A STUDY ON CONSTRUCTION OF 3
REPLACING CAPACITY FOR MARITSA EAST 1 THERMAL POWLQ PLANT

I. SUBJECT OF THE STUDY

This study concerns a site of the power systen in the
southeast part of Bulgaria, in-the-largest lignite field
in the=country where three pover plants have been bullt
Maritsa East 1 is the oldest of the three plants

The Power Plant has been in Qperaglon for rore than _ 35.
years and it is not.subject to rehabilitation. -

Maritsa East 1 7TPP causes environmental pollution. of the
whole area with air releases of 30 000 tons of ash and 7¢
000 — 80 000 tons of sulphur and nitrous oxides.

The state of the Bulgarian power system does not allow
this 200 MW capacity, ' generated by the plant, to be
relieved, especially as it supplies vith steam the
neighbouring Briquette Factory. : T

These and some other reasons impose. the undertaking of
timely activities for the construction of a new replacing
capacity of Maritsa East 1 TPP.

Bulgaria finds it siqhificantly difficult to build the
necessary replacing capacity -~ noe less than 400 MW.
Furthermore, in 1997 the older two units (880 MW total
capacity) of Kozloduy NPP shall be retired in accordance
with the concluded agresment with EC.

II. SCOPE OF THE STUDY
1. current situation in the power generation sector.

The main power capacities utilizing domestic coal in the
country were built in the Maritsa East area: Maritsa East
1 TPP with 200 MW total capacity, Maritsa East 2 TPP with -
1230 MW total capacity and HMaritsa East 3 TPP with 840
MW, which generate about 32% of the peak powver capacity
. in the country.

tdaritsa East 1 TPP was built by two stages during the
period of 1958 to 1963, consisting of 6 generating units,
2 % 150 MW, and 4 x 50 MW. :

The first two wunits were decommissioned in 199). The
remaining 4 units shall be retired in 1995-97 because of
the end of their design life and the occurred
irreversible metal fatique. . :

Auxiliary equipment was installed for the  regular

cperation of the power plant: coal handling conpleted
with unloader and open storage pile, drxying plant, fuel
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0il unit, water treatment installation, maintenance shop,
etc. : '

2. The study has to take account of the fact that Maritsa
East 1 TPP supplies with steam the only one brigquette
factory in the country. It produces 1 500 000 tons of
briquettes annually. After 1997 its annual production is
expected to be 1 600 000 tons of briquettes and it 1is
included in the energy balance of the country up to 2010.

3. Sta%us and further development  of the Sulqérian
“environmental protection standards.

The Ministry of Environment within its rights determined
by the Environmental Protection Law has developed
"permissible  atrospheric air emission limits
{concentrations in the waste gases) of noxious
substances". These Jlimits becomning effective with their
publication in the State Gazette No. 81/01.10.1%91, are
the following: '

No. Fuel Type Projects up to 1992 New Projects in mg/m3

2 2
1. Domestic 200 3500 1000 2590 100° 650 600 250
"Coal _ '
2. Imported 150 2000 1300 250 80 650 600 250
Coal . o

3. Liquid 0il S50 1700 700 170 50 650 450 170

4. Gas Fuel 10 - 500 100 10 -~ 300 100

4. The following Table shows data about the enissions
(concentrations in flue gases) of noxious substances from
Maritsa East 1 TPP, indicating the correlation real
"~ emission/emission within = the limits (E/El} for the
periods up to and from 1996 getting an idea of the
respective emissions El under the existing real
conditions.

Emissions from Particular E/El} Particular Z/El
M.E.1 TPP/E/ (up to 1995) ' (from 1996)

pust So2 NOx Dust ,802 NOx Dust 502 NOx
400~ 1200- 1100-  2-3 3,4~3,7 1,1-1,3 4-6 18,5 1,5-2,2

60 1300 1300

5. Prospecting the lignite and limestone deposits
5.1 The fuel base of the plant consists of lignites with

low calorific value produced in the open pits of Haritsa
" Bast. They are characterized with high ash and noisture

-137-



content, clay and combustible ‘sulphur and as a whole
there are. difficulties in their transportatien  and
combustion. ' _ ‘

The composition of this coal is presented in Appendix 1,
concerning Troyanovo 1  pit and Appendix 2, concerning
Troyanovo 2 pit. - : _

5.2 Limestone deposits in the country and available ones
in the vicinity of the Plant. -

‘Within 40 kilometre radius of the area around the Plant
the limestone deposits occur with a compOSLtlon ‘presented
in Appendix 3. ,

5.3 Present state of the'cemeht.indusfry in the country.

The "Vazhod" Cement Plant, Dlnltrovgrad is. located 35 kn
away from the Plant. Severql more cement plants Were
built in the country, such as "Bali Izvor' near Vratsa,
nzlatna Panega', "Devnia", etc. : ' -

.4 The lignites and the llmestone are transported to the
plant site by railway transport. Maritsa East 1 ¥PP 1is
included in the. National railway network through
Lyubenovo railway yard. :

5.5 Situation with water reserves and. capacities for
supplying a wet desulphurization system.

River "Sazliika' is the main water souxce of the Plant,
from which through a pumping station '"Rozov Kladenets"
Dam is filling. Circulating water system was built for
the water from the hydraulic slag removal.

III. MAIN REASONS FOR  SHUTTING DOWN THE  EXISTING
CAPACITIES ' : . S

1. significant environmental pollution with dust, $0, and
NOx. ' '

2. Metal fatigue of the basic equipment (boilers and
turbines}).

3. Low economy in fuel utilization.

IV. DEMONSTRATION OF THE NECESSITY FOR CONSTRUCTIO OF A
REPLACING CAPACITY : ‘

1. Stabilizing the pover: balanCe' of -the couﬁtfy and
create conditions for retiring units } and 2 at Kozloduy
NPP in 1997 according to the concluded agreement with EC.

2. Utilization of the local energy resources - lignites
in Maritsa East coal basin, o '
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3. Significant. . improvement  of the epvironmental
protection by involving state~-of~the-art  combustion
technologies.

4. Utilization of the existing enerqgy infrastructure.

v. REQUIREMENTS TO THE REPLACING CAPACITY AND STEAM
PRODUCTION AT THE PLANT

1. Study to be implemented on the application of
appropriate technology for combustion of 1lignites from
Maritsa East coal’ baSLn '

2. 1t is’ reconnended ‘the exxstlng bu11d1ngs to be used.

3. Installed electric capacity min 400 MW

4, amount of steam needed foxr the Briguette factory
450 t/h

5. Amount of hot water needed for heating and housonold
reeds 60 Gcal/h
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Appendix 1
| SPECIFICATION
OF MARITSA EAST LIGNITE BASIN /TROYANOVO 1/ UP TO 1998

FOR MARITSA EAST TPP

e m e e o = = = A = it A SR e A $en =P aae e ot o e NR L S A A N EW W W e e Tam et me ey e e e o A = ey

No. Indicator Mea- Analysis
. . sure [ e e mm e o s e A e T e e e
Unit N1 N2 - N N
Guaran- with A nax with
teed W max . Q max
1 2 3 4 5 6 7
1. Ash, air-dried %5 34.0 30.0 45.0. 30.0
base : ’ : :
2. Moisture as % 53.5 57.5 52.5 55.0
recgived ‘
3. Ash as received 3 15.2 12.8 21.4 13.5
4. Carbon as received % 18.0 19.3 16.3 20.3
5. Hydrogen % 1.6 1.6 1.3 1.7
as received
6. OxXygen as received 3 5.8 6.0 5.0 6.4
7. Nitrogen % 0.3 0.3 0.2 0.4
' ‘as received
8. Combustible sulphur
as received % 1.7 1.7 2.0 1.8
9. Volatiles from : )
mineral substances % 0.9 0.8 1.3 0.9
as received '
10. Calorific value Kcal/Kg 1450 1484 1203 1606

KJ/kg  6069.1 6212 5035.8 6713.1
11. Volatiles

cornbustible base 3 s 60 - 64
12. Hygroscopic % _ 11
moisture
13. Milling efficien- 0.83 - 1.22
cy as per
- K ' ko= 1.1
- for guaranteed
. coal (I)
14. Ash analysis
sio % 35 -~ 50
A O % 16 - 32
Fe O % 7 ~ 20
MgO % 1.5 - 3.5
cao % 25 - 3
50 % 2.5 - 15

15. ash Fusion Temperature
A. In oxidizing environment
{by Leitz) :
for the Analyses 16 2, 3 _
- deformation point t~C 1250 1220 - 1300
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16.
17.

!

|

nelting point t%c
running point t°C

1280 1260 - 1300
1300 1280 - 1300

B. In semi-reduction environment
{by Bunte-Baum)

for Analysis 4
deformation poi
nelting point,
- running point,
Density
Bulk weight

|

ng, £%¢
toc

tC
grjcub.cm
Kg/cub.m

— 141~

1050 - 1150
1150 - 1300
1200 - 1400
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Appendix 2
_ " SPECIFICATION
OF MARITSA EAST LIGNITE BASIN /TROYANOVO 2/ AFTER

FOR MARITSA EAST 1 TPP

e T e e et it i e U

No. Indicator Mea- Coal Analyses
' : SUXE ~m——m oo ————
Unit N 1 N 2 . - N
. Guaran with Anax

teed Wmax

B N L e a e e R

1 2 3 4 5 6
1. Ash, air-dried

base % 35.50 45.00 33.00
2. Moisture as

received . 5%5.0 49.0 57.0

o\ o\®

3. Ash as received 15.98 22.95 14.09

4. Carbon as .
18.23  18.85 18.22

received %
5. Hydrogen as
received % 1.54 1.42 1.54
6. Oxygen as '
received % 5.46 5.05 5.47
7. Nitrogen as :
received % 0.32 0.30 0.32
8. Combustible
sulphur as
received % 2.7 3.2 2.9
9. Volatiles from
mineral substance
as received % 1.51 2.19 1.35
10, Calorific value Kcal/1410 1315 1400
Ky '
K/ 5910 5510 58480
kg
11, Volatiles
conbustible base % 60 - 64
12. Hygroscopic
molisture % - 11
13. Milling
efficiency as per
- K .83 - 1.22
- for guaranteed _ X = 1.1
coal _
¥4. Ash analysis
Sio % 35 - 50
A O % 16 - 32
Fe O % 7 - 20
Mgo % 1.5 - 3.5
cag % 2.5 - 5.0
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15.

16.
i7.

S0
As

A,

be
Bu

% 2.5

h Fusion Temperature '

In oxidizing environment

{by Leitz)

for Analyses 1,2,3 o
deformation point, £t°C 1250 1220
melting point, t°C 1280 1260
running point, t~C 1300 1280

In semi-reduction environment

{(by Bunte-Baun)

for Analysis ¢

deformation point, £% 1050
relting point, tc 1150
running point, t°C - 1200
nsity - gr/cub.cmn 1.5

1k weight kg/cub.n - 700

13-

I

15

1300
1300
1300

11590

1300

1400
1.9

1000



Appendix 3
'LIMESTONE ANALYSES

1. Original Limestone Analysis

- Ca 38.8% in air dried base
- Mg 0.1% : -

- 11.94%

- 5 0.004%

2, Fraction Analysis between 0.125 ~ 0.250 mm

- Ca 39% in alilx dried base.
- Mg 0.1% : o
- C 11.94%

- 5 0.003%

3. Liwmestone specification

Grade Reactive.Index Adsorption capacity

RI (MOL/MOL) CI (limestone gS/kqg)
~excellent - < 2.5 120 <
good 2.5 - 3.0 100 - 120
medium 3.0 - 4.0 80 - 100
low 4.0 - 5.0 60 ~ 80
bad 5.0

< < 60

~144-
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