6. Project Implementation Programme

The study result shows following implementation programme in order to start

DeSOx system commercial operation on the first of January 1998.

(1)  Gompletion of the Feasibility Study ~ End of Dec. 1991
{2) Preparation of Financial Source End of Jan. 1993
(3} Selection of Consultant "End of Apr. 1993
(4) Detniled Design and Preparation of
Tender Documents End of Nov. 1993
(5) Completion of Tender Evaluation End of May 1994
(6) Contract Award End of May 1994
(7) Commencement of Civil Work Beginning of Oct. 1994
(8) Erection Start Beginning of Jun. 1995
{9) Trial Operation Start " Beginning of Sep. 1996
(10) Taking Over End of Oct. 1997
(11) Commercial Operation Start 1st of Jan. 1998

In Table 6-1, 6-2 (1) and (2}, implementation schedule and construction

schedule are shown.
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7. Construction Cost and Operation and Maintenance Cost

Construction_cost'for 3 units of 500 MW class FGD system with 89% DeS0x
efficiency are estimated ‘at 185,404,000 US.

This is equivalent to 123.6 US per kW.
Costs are estimated as of March 1lst 1991.

In Fig. 7-1, scope of the following cost estimation is shown.
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(1) Estimated Construction Cost

x 10°% 2L
a. DeSOx System and Associated 1,130,833
Equipment
b. Transportation 43,890
c. Construction 62,369 -
d. Civil Work 112,575
e. Modification of Existing 12,350
Facilities
f. Spare Parts 22,686
g. Start-up and Commissioning 22,686
h, Import Tax 94,212
[Direct Construction Cost] a ~ h [1,531,601]
i. Engineering Fee _ 76,580
[5% of Direct Const. Cost]
j. Contingency 76,580
[5% of Direct Const. Cost]
k. Administration fee 76,580
[5%7 of Direct Const. Cost]
[Total Construction Cost] a ~ k {1,761,341]

[Construction Cost per kW]

{2) Annual O&M Cost

x_10% 7L
a. Utilities Cost 40,220,680
b. Labor Cost 1,111,824
c. Maintenance Cost 76,579.575
[Total] [117,912,479]

[1,174 x 10°ZL/KW)

x 10% Us

119,035

4,620
9,723
11,850

1,300

2,388
2,388

9,917

[161,221]
8,061
8,061

8,061

[185,404]

[123.6 US$/kW]

ug

4,233,756
117,034
8,061,050

(12,411,840)



(1)

(2)

Operation and Maintenance

Methods of Operation

The FGD Units are started and stopped linked usually with start and

stop of power generation plants.

The FGD Units are starﬁed in the sequencé of the absorbing systems, the
drafting systems'énd the gypsum processing Systems. The FGD Units are
stopped, on the other.hand, in the sequence of the drafting systems,
absorbing systems and the gypsum processing systems. Fig, 8-1 shows

starting and stopping timings of the unit-to-unit FGD Unit.

As for stopping, regulations on volume of emission applies to the
Kozienice Power Plant but no regulation on concentration applies.
Thus, it is possible, at the Kozienice Power Plant, to stop FGD Units’

during low load operations.

The FGD Units are started rémbtely from the Control Room. The FGD
Units are started system by éystem sequentially Ey operating on the CRT
of the Control Desk. The starting flow chart is shown in Fig. 8-2,

The FGD Units are stopped system by system, from the Control Room,
sequentially by operating on the CRT as in the case of starting. A

stop mode is either a short-term stop mode or a long-term stop mode.

A flow chart of the short-term stop mode is shown in Fig. 8-3.

Performance Management

It 1is desirable to practice performance management in routine

operations. One way to do so is to prepare and keep operation log
sheet having items necessary for judging operating conditions including

performance items. .
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Fig. 8—2 FLOW CHART OF START UP PROCEDURE (1/2)

Start Command for

Ausorbing System

«Control air pressure is romal
*Relivant axiliary machines are normal

( no alarm )

I l

[Absorber Bleed Puro |START | | Oxidation Air Blower | START | | Limestons Slurry Pnp | START

l , !

\_1__1

Recovery Water Pusp -~ [ START

!

Limestons Feeder | START

l

Aosorber Presciubbing Pump | START
!

Aosarber Lower Recircuration Purp srmr“\

I
Asorber Hiddle Reci rwr?tim Purp | START }

l

Posorver Higher Recircuration Punp [ START ’

=




Fig, 8—2 FLOW CHART OF START UP PROCEDURE (2/2)

*Control air pressure is normal e
= Relivant axiltiary machires are normal Start Commard for
{ rno trip, ro alarm ) : Draft System
""1 |
L1
o | | }
@ Seal Air Fan | ST | | Scaversing Fan [s7T | | 661 [smmr
L_I-_J _
BUF STARY }
l F() Bypass Danper | (LGSE
Mist Eliminator |[START
Washing
= Control air pressure is rommal I Start Cummd for Gypsum
*Relivant axiliary machines are rornal - Processing System

{ ne trip, ro alamm )

B 1
|_l_:|

Waste Corveyer | START ]

Pg HMixer START l |

! | ]
[sste Sturry P [ 511 | [Fiy A Feodor [STARY | Lims Feccer ST |

FINISH




Fig 8-3 FLOW CHART OF SHUT DOWN PROCEDURE

(SHORT TERM STOP MODE)
Stop Commard for RT
Draft System
. l |
Mist Elfiminator ST
Washing
FAD Bypass Daper O
BUF | SwP
I
l ' 1 Stop Comand for RT
Absorbing System
6 6 H sp ‘ Scaverging Fan SR
—a 1 r
fbsorber Higﬁer Recircuration Pum | STOP- 1
l : Msorber Loser Recircuration Pump ST[P}
Mosorber Middle Recircuration Pup [ STOP ’ -
I ' #hsorber Prascrubbing Fump | STOP
| Stop Commerd for Gpsum | CRT |

Processing System

Linestore Feeder | STP ]
| T
LT
o b
[Fiy A Feoder | STOP | iLime Fosder © STP
] |
Py Mixer SR
1
Waste Conveyer STP
T
FINISH
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£3)

Maintenance Procedures

In addition to keepihg monitoring the opefating condition in the
Gontrol Room, it is desirable toﬁpatrol, at each 5h1ft the field to
check for equipment troubles. For patrolling, it is d951rable to
prepare a check sheet considering the route of equipment inspection,
inspection frequency, points of inspectiocn, points of special

observation, etc., and patrol the field according to the check sheet.

The FGD must be stopped once a year for scheduled inspection. In:the
FGD, especially,. gypsum sedlmentatlon and Clogglng p0551b1y occur in
the tower, tanks, pumps and pipings, and it is necessary to remove and
clear such sedimentation and clogging in addition to overhauling of

each equipment.

— R



9.1

(1)

(2)

Analysis and Evaluation on Socioeconomic Impact

‘Analysis on Soclogconomic Impact

Annual cost in each year was calculated from the total construction
cost including interest during construction based on the construction

cost in Chapter 7.

Total construction cost is shown in Table 9-1. Tn addition total
construction cost of which financing for lecal portion is partly

covered with foreign loan is shown in Table 9-2.

Tariff is calculated based on the annual cost. As a result of this
caleulation, 33 to 41ZL/kWh (0.35¢ to 0.43 ¢/kWh) additional burden in
tariff is estimated. Increase in tariff enabling to recover this
burden is strongly recommended. Tariff trend in each year are shown in
Table 9-3 and 9-4. (With 1991 February coét ... Inflation ié
disregafded) . '

For the economic evaluation, reconstruction of beilers into natural gas
firing which has the same reduction of S50, effect as this project was

chosen.

Flow of benefit and cost of the evaluation is shown in Table 9-5 EIRR.

Excess bénefit.(B-C) and Benefit-Cost ratio (B/C) are as follows.

EIRR 37.692
B-C 3,560.3 x 109 ZL
BIC 2.832

Judging from the study results of the above, this project is much
superior to the partial reconstruction of the boilers into natural gas

firing which has the same S0, reduction effect in terms of cost.

This superiority is maintained -until social discount rate which

reflects opportunity cost of capital reaches 37.692.

._.74_,..
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Evaluation on Socio-economic Impact

buring reconéﬁruction of Japanese economy after World War II,
investment for environmental pfotection accounted for 3% of total
investment of private companies. At that time the position of
environmental protection was not clearly specified in the legislation
for environmental protection and no governmental agency in charge of

environmental issue did not exist,

In the prime of economic high rate growth, around 1970, environmental
issue became the national-wide problem. Many environmental acts were
enacted ‘and the Environmental Agency was established in 1971.

Environmental administration was strengthened in this way.

As in the field of electric utility legistrations were systematized,
technology. on flue gas treatment was introduced. Flue gas
desulphuriser for coal fired thermal power stations was started at the
Takasago Thermal Power Station as a pioneer and at the almost all coal
fired thermal power stations and high sulphur oil fired thermal power
stations, total 68 units 23,450 kW so far, flue gas desulphuriser were

installed.

Macro economic method for socio-economical evaluation on introduction

of environmental protection has not been fully developed. However,

1) At the Tokyo Conference of Roma Club in 1982, Prof. Dr. Yoichi
Kaya, Univérsity of Tokyo, presented a estimation, based on rough
assumptions, that damage amounted to 6,000 x 109_Yen (45 x 10° U8
dollars) in comparison with that the cost for S0x removal

amounted 480 x 10° Yen (3.7 x 10° Milliard US dollars) and

2) Fnvironmental white paper for FY 1977 stipulated that there was
hardly no adversal effect on macro economies although
countermeasures for environmental protection were carried out

from 1965 to 1975.
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Those had affirmative effect that real rate of economic growth

was raised by 0.9%.

Following are analysis on introduction of De$Ox equipment in Polish

power stations based on above analyses.

1) Economic extension and increase in employment attributable to

increase in investment.
2) Absorbable effect on energy tariff
3 Increase in export
Poland is already industrialized. In this project, local procurement
shall be extended as much as possible so that technology can be
absorbed aggressively. As a consequence, Poland will be able to export

DeSOx equipments to neighbor countries by taking advantage of its

comparatively cheap labor cost and such technology.
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Recommendation for the Implementation of the Project

Arrangement of Scheme for Local Portion Investment : Improvement of

Domestic Financial Market etc.

It has been studled that the Project be implemented as much as possible
inside Poland for the least cost and giving good influence on Polish
economy as well as taking into account cutrent level of Polish
technology. Consequently, although our Study has satisfied this
requirement, there remains some .problems in connection with the

financing on the local portion of the Project.

As the present scheme loans on the basis of the Official Development
Assistance in every countries as well as.loans from organization for
international aid such as the World Bank have limitation for credit
line for local portion of projects. Therefore, a certain part of
investment.for local.portion shall be funded from domestic financial
market. However, -since Polish private financial market is still
unmatured, it is difficult to fund from the market at this stage.
Therefore, the following schemes for financing on the local portion

will be thought necessary to make the Project implement as scheduled.
a. Application of the Polish Environmental Fund
b. Application of a governmental financing entity

If expansion of the activity of private banking system, which is
operated on the basis of saving of the national, will not be
expeéted soon, éppliéation of a governmental financing entity (if
no such an organizatioh; urgent establishment is necessary) shall
be studied. Since environmental project is expected to generate
effective demand of.Polish_national economy, application of the

governmental financing entity will be thought very useful.
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c. Application of Debt for Nature Swap

To a certain extent, Debt for Nature Swap will be applicable to
the implementation of the Project, upon agreement with a private
bank which bhas credit to Polish government. (This scheme was

materialized in Philippine.)
Arrangement of the Electricity Tariff System

Unless credit incurred from this Project is duly borne by consumers in
electriciﬁy tariff, it will increase national finmancial deficit and
make inflation worse. Rise of electricity tariff by the implementation
of the Project will be estimated at about 20 percent point (40ZL) on
the basis of wholesaling price from the Kozienice Power Plant even in
the first year from the completion of FGD Units. This will be
equivalent to only 42LIkWh rise if the cost increase caused from the
FGD Units installation of Kozienice Power Plant can be distributed in

total electricity consumption all over the country.

Therefore, it shall be materialized that environmental cost including
the investment cost be duly included in a new electricity tariff
system, revision of which is under waj from the basis of the subsidized

by the government to the basis of actual cost.
Consideration to High Chlorine Content of Coals

Coals used at the Kozienice Power Plant are high in chlorine content.
At present, there is no commercially proven technology to lower
chlorine content of waste water from the wet limestone-gypsum DeS0x
system to a level at which the waste-waﬁer can be discharged to river

water.

In this Feasibility Study, it is planned that the waste water and
gypsum from FGD system are to be mixed with flyash and are to be
discarded to a disposal area to be built adjacent to the ash disposal

area.



High chlorine content in coal affects to a design of FGD system to a

great extent, therefore a study to lower chlorine content as much as

possible is necessary.

At a detailed design stage, it is preferable to make a study to reduce
chlorine content in coal by purchasing low chlorine coal andfor making

optimum blending of coals, etc.
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