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(i)

(2)

- (3)

Limestone Supply .and Handling System

Main System Parameters

Reserve quantity : 3 days

Consumption : 18.4 t/h (Ca/S = 3)

Grain size : 0~3mm

Daily consumyption T 442 18

Daily receiving quantity T 619 4d

Receiving duration : 7.5 W4, 5 days fweek

Storage capacily : 3,000 1, 6.3 days

Storage silo :  Raw l'imfi..stone: 1,300 m' x 1

Limestone grist: 1,700 m* x 1
Bulk density of raw limestone :  1~1.2 ¢m’

Grain size of raw limestone : 0~50 mm
Location of the Limestone System

Layout of the limestone system is shown in Figure 4.6.1,

Preferably, the timestone system shall be installed close to the new boiler 50 as to ensure

safe operation, but without obstrucling the way of future development (possibly,

“installation of another unit of 150 MW)

The limestone system will be installed close to the south-cast of Borsod Power Plant, or

“on the south-east from the railway No. th. Land procurement of 0.3 ha. is necessary as

a site added for the buildings of the limestone system.

‘Reception and Storage of Limestone

‘13 Reception of limestone

Four-axle, drop-boettom closed tankers of 38 m® capacity of lype Tals were
envisaged for the purpose of transporting limestone to the Power Plant. '




Limestone erusher bullding
03 mm -7 &3 acn

Existing boundary
New bounder

. Limestone powder sflas
# |n the Ruture

Umestone slot-50 mm

’/E revw unit
Limestone powder sio

0-3 mm for nza unlt {CFBHENE)

" Limestone dnd ~powder

extroction

“j\:.
1

+
!

i

——

=

____________________________ L

<-Codl yord end grading equipment — Workroad - Main road Nr. 26->

<—Bonre.ve. — Rolway Nr. 92 — Miskole—>

<-Bonreve, 0zd — Maln rood Nr. 28.“ Miskole—>

Seqle; 1:2500

Om

¥ T
Sm 50m

1
75m  100m

Figure 4.6.1 Layout of limestone handling system

" 464




2)

The dry grinding technology detailed tater in this scction enables the safety of
supply to be increased, by making the limestone supply system of the new boiter

suitable for both receiving and pneumatic unloading of limestone grist transported

in cement lankers. If necessary, the limestone grist will be transposted in four-axie
4.-vessel cement tankers of lypc Uaces or, possibly, dual- axle 2-vessel cement
tankers of type Ucs.

The maximum quanmy of hmestone used by lhe bo:ler (CFB+EHE) of unit 150

MW will be:18.4 thx 24 h = 442 vd,

| With 5 days supply a wcck the quanuly to be receued each day will be 442 tonsAl x

745 = 619 tons/d.

This means that 16 wagons, i.e. 1 to 2 trains shall be received a day. With single shift
8 hours service and 75% transport efficiency, lhe calculated capacity requirement of

thé reception system will be:
619 1/075/8 h = 103 vh

Should, for reason of prolonged -operating trouble in ihc lilzucstonc grist plamt,
limestone grist for the new boilers have to be procured and supplied, by using 4
discharge pipe stub each of 20 th capacity, 4 vessels (I or 2 tankers, depend ing on
lhc'type) can be unloaded simultaneously. Thus, the ime necessary for unloading

the desired daily quantity of timestone will be approximately 7.5 hours.
Storage of liméstone

A reserve quaﬁlily’ sufficient for at least 3 days shall be stored, in the form of
limestone grist for the new boiler. Accordingly, the minimum storage requirements

are as follows:
For 150 MW CFB+EHE unit, limestone grist: 3 x 24h x 18.4 tons/h = 1,325 1

In this case, it is reasonable to take § days’ su:pply a week into consideration,
therefore, the storage of a reserve for at least 2 daysi.e. 1210 tons of raw limestone
with grain size 0 to SO mun shall be provided for. In addition, due to the dry
geinding technology surveyed later, it is also recommended to store at keast 3 days’
supply of limestone grist. '




Both the raw iimcslon_c and the Jimestone grist ground to the desired gréin size will
be stored in reinforced concrete silos in a closed system. The sio used to store the
raw fimestone has a 12 m internal diameter; its height is 27 m. 1t's appearance
shali be identical to that of the limestone grist silo. The center of its outlet is at
leve! +8 m. 'The net capacily of the silo is approximately 1,300 m’.

The liméstone grist is stored in a reinforced concréte silo which is, for reasons of
construction, also of circular section, with 12 m inteenal diameter and 27 m height.
The center of the outlet is at level +12 m. The net capacity of the limestone grist

storage silo is approximytely 1,700 nr’.
‘Thus, the total storage capacily for limestone is;

3000¢ x 1 ton/m® = 3,000 t, which ensures the operation for 3000 442 il = 6.8
days,

Storage capacity for raw limesloie and limestone grist is as follows:

1,700 tons of limestone grist for new 150MWe is equivalent to the amount of

consumption of 3.8 days.
(4) Outline of Limestone Handling System

The block diagram;o'f limestone supply system is shown in Figufcs 4.6.2 and 4.6.3. The
list of equipment is summarized in the Table 4.6.1. -

1) Receiving the raw limestone

The drop-bottom type wagons will be unloaded on the discharge grate installed on
unloading track No. I built next to the plant siding No. 1A, 'Belo-w'lhc; dischargc
- grid, 2 bunkers made of reinforced concrete receive the full load of the wago:n. The
reinforced concrete bunkers will be discharged by means of vibrating feeders which,
in turn, feed 1 {one) ribbed belt elevator through discharge belts. The ribbed belt
elevator feeds the limestone through the infet opening of the limestone sifo at the
+27 m leve! into the raw limestone storage silo. The \ifagon discharge grate’ is
located in a building of light structure, open at both eénds sealed, however, by means
‘of air curlain, in order to prevent the dust gencrated during the discharge of
limestone from gelting into the environment. The spaces of the wagon reception
building located below the discharge bunkers as well as the dust emission points of

the raw limestone storage silo are provided with bag-type dust exhaust system of
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Table 4.6.1 Main parts of the liniestone stipply system

Eletric dily
. . Tectvical dala st it T ork Nominal _‘!'oh'.' Sienducous
We | Tedelogiond Lrit Code Description uing  Capatity . : frd g Jearicity | cepacity Toad .
Gzy 8 L H ¥ conlimes | et
por 5] non m m | o | pos fpos|uwipes] &w W w
1011] 685] 20
b [Limestone receiving
T B L0} PWagon secepiion building 1
3 102  JUnloading grate with bunker 2 e
4 L03-04 |Vibrating feeder 1 125 B B I B 11 8] ¢
5 L0506 [Belt conveyor 2125 | 650l 7 ol 2l 2p 7 ss| 1) 9] e
5 107 |conveyor 1h2seeh | soo] cus| asjaas] o 5| oo ee] 2] o
(7 108 |Raw limestone sile 1300 m* 1 $1300 i . .
i 109 [Air curtain fan i 4 §V=4000 ™, p=250 dPa N X T T
B 110~ |Dust exbaasing systera 1 {V=32000 m’h, p=250 dPa | e e e s
?Limstoneghdmg : .
Y L300 |Vibrating fecder 2 [3060 th _ 2[ 241350 23] 23] o
i 121 [Beheomeyorwithserapingchain | 1 [50th | 630 30] o] 13| 1} 1| 75| 73| sof 22
14 L2} [Belteonveyor with scrping chain | 1 |60 th 650 30] & 1.3] 1] Y| 18.5] 18.5] 138] 22
15 123 [Rotary drier 1 [6oeh K 2f of ss| tro| 1tof o
6| _ - [Heat dermand 750 Mt
It L24  [Powder separstor cyclone 1 ]
18 L35 [Rotary feeder 1 1) 1 7.5 15 Q] 65
19 136 |Flue gas fan 1 [30000 m™h 1| 1} 37| 371 371 o
20 T 121 [pocketetevator 1 fsovh 8] 2] ] af 1] 39 30] 22] o
(2] 128 _ [Belt conveyor 1 [souvh 4 o 11 1)1 ss| ss| 4] o
2 129 |Magnetic separatae i 1] 1] 32] %] 33] o
3 130 |Sceping chain conveyor 13160 1h 12l olos] 1] 221 221 18] .o
" |Feeding container, reinforced B
u L _Q_mf_:zgg\som’ 2 L : :
2 132 |Vibrating feader 2 [30-60 1% A 135 271 135 0
26 133 . |Hammer crusher 2160vh  [From 050 mm t00-3m 2] 1] 250] 500} 250 0
7 134 [Vibrating feeder (tube type) 2 |691h 2 1 r3s] 270 135) o
28 L35 ma:j.igcwuamer with pneuamalic L lso l'n!. . ]
w 136 |Vventitetion of the foeding conteiner | 2 [V=4000 m*h, p=250 dPa 2 2] s5s5] 1 8| o
30 L37  [Pucumatic Lransport vessel 2 |sotn 1 :
1 139 |Dust exhausting system 1 |v=20000 a3/, p=250 dPa 1 1] 32f 3 3 o
32 .
33 |Storage and feeding to the boiler house
34 156 ?Sg{.}:::nforccdmmedcsxw . 1700m’l l I I
35 L51  [Filter of the silo ventifation 1 IV=6500 m“, p=250 dPa il 1 il 11 83 ]
36 152 |Air tark 1o the loosering sir 30m® | 1 [V=1200 mh, p=1 bar
37 L53  |Limestone pewder gate valve 8
38 L54  |Limestone powder stop valve |-}
a9 LS5 [Layer control ?
Ty - 156 |Divertes box ] h
4 L87 |Pressize vessel ? [30h
42 LS8 |Bell type vulve 2 .
ny 159 [transpoct sic ok 30m® 1 {v=1200 m’h, p=8 bar 1 )
a4 160 [Boiler house daily bin ventilation | 1 Jy=1400 m*h, p=250 dPs 4| 1} 22] 88 22 o
45 : :
45 |Wagon undoading _ o
'ﬂ L7 |nirunkom 1 §V=1500 m%h, p=3 bar
. - - | [T
49 [Contsol oir supply .
50 189 Jorstrunent i bisk {21%) 1 [Y=110 m’h, p=10 bar
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automatic operation, which returns the dust thus collected into the raw limestone

- storage silo.

Production of limestone grist

The coarse imestone of grain size 0 to S0 mm shall be ground te limestone grist of
g’rzﬁ:i size 0 to 3 mm. Considering that 'the_coars'.c limestone may coﬁlain humidity
exceeding as much as 10% as the case may b'e,dr:yin'g is required for the purpose of
subsequém pneumaltic transport of the grist. For drying, a rotary drier is envisaged,
in which the drying is implemented by means of the cleaned flue gas obtained from
the electric precipitator of new boiler. The flue gas fed into the dryer will be
recirculated through dust separator cyclone and flue gas booster fan to the inlet of
the eleciric precipitator. The rotary drier is also provided with gas heating, which
ensiires the heat energy necessary for drying even if the new 150 MW unit is started

or is out of service.

The raw limestone of grain size 0 to 50 mm is teansported by means of a bucket
elevator to the 2 reinforced concrete bunkers located at the upper level of the
grinding plémt and further on to the hammer crusher. Taking two-shift work during -
5 days a week and 75% operaling efficiency into consideration, the necessary
crusher capacity will be 605 £0.75 x 16) = 50.4 tonshour, which can be ensured by

using a single (1) hammer crusher.

For reason of sufficient redundancy, 2 crushers will be installed (1 6f_which is active:

and the other is in standby state).

The limestone grist of grain size 0 fo 3 i_n:m-brb’duéed by the crusher will be
collected in a closed distribution vessel provided with two oullets, Trom each one,
the limestone grist will be transported continuously by means of the pneumatic
transport vessel into the storage silo. The distribution vessel is provided with- air
loosening system and its vcniing is ensured by means of a bag filler unit and a.n

exhaust fan.

The crusher building is in closed design, made of reinforced concrete, with 20 m x

18 m arca. Maximum height: 28 m. Air space: approx. 6,700 m*

A central exhails_t system prdvided with bag type filter serves for the dust generated

i_ri the crusher plant during operation. ‘Fhe filters will be cleaned automaticatly, and

- the dust collected will be returned to the above mentioned disteibution vessel.
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Compressed dried air of 3 barG pressire s supplied by the existing ceniral
compressor stalion through a 30 i’ air resetvoir to the pneumalic transpost system.
The air reservoir is installed at the 20.00 level of the limesione grist storage sifo. In
the case of direct supply, this air reservoir is also used for diséharging the railway

tankers transporting the limestone grist.

A common air reseevoir supplies the loosening air of 1 barG gauge pressure to the

' pncumatic transporé system of the csusher plant and ~the toosening air to the

“limestone grist silo.

Transportt to the daily bin of the beiler

Unloading of the limestone grist sito 'belon'gin.g to the new boiler is pesformed by a
pneumatic loosening system. During the unloading, the internal air blow
(foosening) channels operate continuously while the exterial ones operate
cyclically. The loosening system is supplied with compressed 'ai.r at I barG gauge

pressure from the existing central compressor station via the pressurized vessel of 20

“m’ volumie mounted below the sifo.

When loading and unloading, the silo is ventilated by means of an integrated
exhaust fan and bag filter unit mounted on the top of silo. The filter bags are

cleaned by compressed air in counterflow under autoinatic control.

The timestonc grist from the silo is discharged through a grist gate valve, a
preumatically operated discharge valve and a motor driven layer controller {(volume

control) into an intermediate bunker.

Below each of the two discharge ducts of the intermediate bunker, a lransport vessel
of 30 th rated capacily is installed. On top of the bunker, a relief (safely) valve is
mounted, the outlet of which is returned to the upper space of the limestone stlo.

The limestone grist from the intermediate bunker is fed through a gate valve and a
picumatically operated bell valve into the limestone grist lran's.p_ort_ vessel, The
transport $ine of each vessel delivers the limestone grist into the daity bin of the
boiler. One of the transporl vessels is working while the other is on standby. The

compressed air of 8 barG necessary for the transport vessels as well as the loosening

" air required by the intermediate bunker, silo discharge- and layer control system'

will also be ensured by the central compressor stalion through an’air reservoir of 20

m’ capacity.
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‘The transport vessels operate under automatic control, depending on the level in the

daily bin of the boiles.

The daily limestone grist bin of boiler forms an. accessory to the boiler. The
ventitation of the bin will be implemented by means of an exhaust ventilator

provided with bag-type filter. The filier bags are cleaned by compressed air in

counterflow under automatic control.

One (1) relief valve and an air intake safety valve shall be mounted on the top of the
daily bin in:sla!led within the boiler house. The bin will be provided with one (1)
level gauge of c'omim:ous operation (with maximum and minimum limit'indicators}
and one (1) maxflnum (alarm) level signaling device. The cleaning-air of the filter
bags of the venting device in the boiler house will be delivered by its awn

compressor.
Facilities for receiving limestone grist from extemal suppliers

One of the most expensive items of equipment within the limestorie plant is the
rotary drier, the reserve system of which - including the associated transfer
equipment - is very cost intensive. On the other hand, the mechanism of the drier
drum is re.lative'!y' simple, and -any po'ssible remedy can be usually implemented
within 24 hours. Therefore, ﬁ is-not reasonable to duplicate the provision of the

rotary dier system.

Considering, however, that the possibility of failures that require a longer time for
the remedy cannot be excluded, Therefore, it is recommended to prowdc the

facilities for receiving limestone grist from extemal supplicrs,

The compressed air necessary for discharging is en'sured through the air: reservoir
also used to supply the pneumatic transport system of crusher plant by the existing
central compressor station. Each silo will be provided with one (1) level gauge of
continuous operation (with maximuin and minimum limit indicators) and one (1)
maximum (alarm) level signaling device, A relief valve is also enwsagcd to be

mounted on the top of each silo.

The system: block diagrﬁm is shown in Figure 4.6.4



A ———— e A —— — —————r— St

—— ———t it ——v— o s AL e ——. i -

[ — A ——— —

R

T e T T i A M et R S W — i —

(e———————————————_ A

- 13



gi5
)
gﬁ.

(5)

{6)

Quantilj and Quality Measurements

The weighing of the arriving teains is performéd within the area of coal grading plant of
Berente by means of a sailway bridge scale of 100 tons capacity, to be established for
receiving hard coal. The chemical analysis of limestone grist can be verificd in the
laboratory of the Power Plant. Upon the arrival of the trains, the sampling of both the

limestone grist and the raw limestone shall be performed manually.
Environmental Protection

As already mentioned in the description of the limestone supply system several times,
the interrelated process units of the Jimestone handling are of closed design. The units

are as follows:

* The reception'buildin g of wagons transporling raw limestone is sealed at its both
ends by means of a pressurized air curtain. And a dust exhaust system provided

with bag-type filters is installed within the building.

« The conveyors are provided with sealed mantles, central or local dust exhaust
sj_s!ems feed the dust generated at their transfer points into bag-type filters. Any

Jitter accumulated at the boftom of conveyor mantles will be removed - in the case

of short conveyors along their full length, while in the case of long oncs along 2

section of 20 m length upstream to the outlet end - and transported by means of
~ scraper chain fo the transfer peoint, Thus, the space below the conveyor belt will be

~ cleaned antomatically,

+  Asaresult of pheumatic transpott technology, the transporting systems of limestone

grist are completely seated.
« Venting of storage bunkers is also pe'rformed through bag-lype filters.

«  When transporting raw limestone, the majot part of limestone grist carried away by
the flue gas flow will be separated by means of a cyclone, while unseparated fraction
will be fed tagether with the flue gas into the electro-static precipilator of the boiler
where il will be separated together with the fly ash.
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Stag and Fly Ash Handling System

(i) Outline of System

)

Composition of firing residue

In the new CFB boiler, a mixture consisting of local brown coal of 50% and

imported hard coal of 50% (as related to thermal cquivalent) witl be fired.

The composiiion- of firing residue of coal, with no limestone grist janiming, is

" shown in Table 4.7.1.

Table 4.7.1 . Cheinical Composition of Firing Residue

.Descriplion Brown Coal kmpored -Coal
Si0, . average 51% 40-80%

. ALO, average 18.7% 14-37.5%

- Fe,04 average 13.1% 14-37%
MgO average 4.8% - | 2.0-5.5%

. Ca0 . average 7.9% L 0.5:02%
N,0 average 0.7%. 0.2-2:2%
KO - average 2.1% 0.3-50%

8O, _ average 1.7% 0.3-8.0%
Ti0, . 0.6-3.2%
5,0, ; 0.02.2.5%

While on the composition of ﬁring residue of the Borsod brown coal there are

* reliable data at our disposal, the data on imported hard coals can vary within a wide

2)

range, depending on the sources of procurement,

With limestone addition, calcium sulfate (CaSO,), calcium ‘sulfite (CaSO,) and
calcium oxide (CaQ) will appear in the fiting residue, depending on the suifur

content of the fuel used and on the quantity of the limestone added.
Quantity of firing residue produced

Quantity of firing residuc produced in the boiler of the new 150 MW unit at mixed
coal firing is shown in Table 4.7.2. The design value is 44.2 Uh.



(2)

(3)

Tabte 4.7.2 Firing Residucs Produced by the New Boiler

State of load Capacily Mixed coal firing |

{. Design state (382.0 MW) 442 th
2. Optimum firing (287.5 MW} 323 th
3. Minimum load (135.8 MW) 15.7 th
4, Overall load ' (382.0 MW) 44.2 t/h
5. Max. heat demand in winter (388.0 MW) 450 vh |

Collection of Slag/Bed Ash and Fly Ash

- From the fluidized bed, ash is removed through the bed ash separator. The fly ash

separated from the flue gas flow can be removed from the hoppers of both the

* electrostatic precipitator (EP) and the economizer.

Bed ash will be cooled either in the ash cooler or in the shell-cooled screw conveyors
forwarding it to the buffer store. From the buffer store and the economizer and EP
hoppers, bed ash and fly ash are transferced by means of an intermiltent-mode ais-
operated equipment of the ejector type to the storage place of 100 m’ capacity next to
the boiler. Transfer is controlled by a program actuated by the level switches fitted in
the hoppers. Bed ash and fly ash collected in the storage place bclohging o the botler
are forwarded to the two silos of 300 m’ capacity each, installed in the sturry center by -
means of a new pneumatic transfer system through a pipeline of DN 125/150. Fach
pneumatic transport vessel is connected to a separate pipeline. The transport vessel pairs
belonging lo the new boiler should be connected (o the air lanks in'lh.e'-:c»mprcssor

station.
Flow diagram of slag and fly ash system is shown in Figure 4.7.1
Slag and Fly Ash Storage Area

The Power Plant has an existing slurry area. Operation of the existing slag and fly ash
storage area is supervised by the EKF and £RV.

a) The presently authorized deposition areas are the frames Nos, VA, V2 and VIIZ2.
Overall surface area of the frames is aboul 55 ha at a volumetric' capacity of

approximately 5,000,000 m’.
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b) ’l‘o use frames VIN/ and VHIZ as new storage arecas, a preliminary permit was
" obtained from ERV but the volumes of water leaking inlo the subsoil from the basic
aréa of 342000 m’ of fnmes VIl and VIER, respcclnely. was limited to 10

m*/day.

¢) Considering the present (1997) state of filling and the sturry areas that has net been
cultivated yet, deposition of the firing residue emitted by the extended Power Plant

is ensured for about another 25 years.
(4) ‘Transport Air Supply 'System

To handle solids, prieumalic ‘transporting 'systems are provided in the limestone

handling system and at the new boiler of 460 Vh capacily.

1} Basic Design Data

Air pressure: 6 barG
Air votumes for:
limestone fiuidization ‘2,300 m’/h
fly ash fluidization 1,500 m*h

total: 3,800 m*h

2) Specifications for the Major Units:

-----

Compressor Type oil-injection "type screw’ compressor eqmppcd with
silencing cover, inlet side air filter, oil separator and
automatics

Capacity 2,200 m*/h
Quantity . 3 (2 x 50 %)

Air tank Type standing, cylindrical, wélded constiuction
Capacity 30 m’
Quantity 2

Air Drier Type absorpuon type

Capacily 2,200 m*/h
Quantily 3 (2 x 50 %)

''3) ‘Thé existing container-mounted screw compressors should be relocated. In the '
‘future, they will serve,in addition to supplying the existing pneumatic transporting

system with air, as a reserve for the riew transporting air supply system.
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- Electrical Facilities

The generator ‘connccted to the 150 MW unit is provided with both the main and
auxiliary equipment necessary for the autonomous operation. The unit in normal
operation mode provide electricily to all the auxiliary equipment of the generator and
the boiler as well as to other external equipment nccessary f(_)r' the boiler operation.
(Figure 4.8.1) :

The electricity generated will be fed to the consumer network at a voltage of 120 kV.

The unit can be started even without 120 kV voltage, by using a sl’ar'ting transformet of

which power supplied by 35 kV. In the case of operation failure, the safe stopping’

procédure of the unit is ensured by means of balteries and a diesel generator.
The main components of the electrical main equipment are as fol_lows'_: .
Generator and Bxcitation Equipment

The generator is a three-phase generator coupled directly with the lijrbi_ne: shaft and

cooled by means of airfwaler heat exchanger.

Rated capacily: 187.5 MVA, cos fi 0.8
Rated vollage: 15.75 kV 5%

‘Rated frequency: 50 Hz

Rated speed: 3000 rpm

Relevant standard: IEC 34

The excitation equipment is of static type, with duplex pover supply. The continuous

‘power supply is ensured by means of autamatic switch over between two feed lines.

‘Transformers
Specifications of various transformers for the siew unil are shown in Table 4.8.1.
1) Main transformer

The main teansformer connected 1o the gencrator unit feeds the 120 kV network.
The main transformer is oil insulated, with forced oil cooting connected to an oilkir
heat exchanger. The vollage ratio can be changed under different load by a tap
selector. The transformer lerminals are connected to the generatdr'terminéls by

means of separale sheathed bus-bars by phases.
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Table 4.8.1 Transformers

Transformers Pes | Capacity | Primary voltage | Secondary Switch
' _ voltage group
Unittransformer | 1| 200 MVA | 132kVE15% | 15.75kV Yad 1t
Auxiliary unit (| 25MVA | 1575kVEI5% | 63kV. Dy 11 -
transformer ' .
Starting tansformer | 1 | 20MVA | 35kVEIS% | 63kV | Yd1I
Auxiliary service 7 1.6 MVA 6.3 kVE5% - 04kV. Dyns

supply transformer

Auxitiary service | 2 | 1.6MVA | 2x3.15kvi5% | 04kv | Dyns
supply transforiner ' ' '

Auxiliary service 2 |oesmva| 63kvese | o4akv Dyn 5
supply transformer : : :

2) Auxiliary transfornier

" The anxiliary unit transformer supplies electricity to all auxiliary uaits in the plant.
The transformer is connected to the generator - main transformer connection. It is
of oil insulated délsign with forced oilkir cooling and provided with conirol facility.
‘This transformer supplies power to the 6 kV main switch gear of the auxiliary units.

b Sléning transformer

Starling transformer ensures the start of the unit in the case of 120 kV network

failure (abnormal condition). It is powcred by the 35-kV switch gear. lts design

is same as that of the main transformer.

4) Specifications for auxiliary power supply transformers
Specifications: for auxiliary power sﬁpply transformers are summarized in
Table 4.8.1. Bach of them is of dry type and can be switched over to another
voltage ratio under zero voltage condition. These teansformers are used to serve
the various 0.4 kV switching equipment. |
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(3) Auxiliary Switching Equipment

. The total power requirement of the auxiliary unit amounts to 13 to 15 MW, distributed
in either 6 kV or 0.4 kV voltages.

1)

2)

6-kV switching equipment

The 6-kV swilching cquipment consists of two bus-bar sections interconnected with
a sectioning switch. It receives power supply by two fines from the auxitiery unit
teansformer and by onc line fram the starting transformer. The feed points are
provided with automatic switch-over devices. The speed of high-power motors that
drive the fecd water pumps, hot water circulating pumps, etc. can be contralled by
static frequency converters powered by this swilching equipment. This switching
equipment also powers the 0.4 kV switching equipment through the dry

transformers.
0.4 kV equipment

The 0.4 kV cquipment arc connected to distributors which are grouped according
to their tasks and location. These distribulors are powered from the 0.4 kV switch-
gears (7 in toial). In addition to the above distributors, éther consumers are also
connected to certain suiléh-gears. These swilch-gears receive power supply by two

lines from transformers. In any case, one of the feed points is the 6 kV switch-gear

. as described in item 1) above. ~The sccond feed point consists of either the other

3)

side of the same switch-gear or the transformer thal connécts to the taps of the
existing 3 kV equipment of the power plant. The feed paints are provided with

automatic switch-over facitity.
0.4 &V distribution system (Figure 4.8.2)

The consumers large in number but usually of low power consumption are
connected to the 0.4 &V distributors (22 in number). The distributors are supplied
by two feed points each through solenoid switches, providing 160 % duplication to
each other. In normal operating mode, one of the feed points powers the
distributor. A suitable device provides for the automatic switch-over to the standby

feed poihl in the case the normal supply fails.
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(4)-

4)

5)

Diesel gencrator

In the case of total operation failure (pover failure) of diesel generator, it provides

for the pover supply necessary for the consumers of vital impottance and for the

emergency stopping procedure of the unit. The diese! generator is provided with
all the safety and control devices necessary for maintain its functional ability and
ensuring the proper operation.

It is connecied to the "diescl” distributor that powers the consimers mentioned

above,
The main parameters of the diesel generator are:

En’gine power output: 320 kW
Generator power rating: 400 kVA

Voltage: 4001231 V
Frequency: 50 Kz
DC systemn

The 220 V DC systern includes two baltety sets, one distributor divided inte two
sections and (wo recharger units. At their AC side, the recharger units are
coninecled to the diesel distributor. The 220 V DC network supplies the most

important safety and actuating devices.

The 24 ¥V DC .system includes a baltery set and two recharger units. - At their- AC

side, the recharger units are connected to the diesel distributor. - The 24 V-DC

network powers the instruments of the thermal system as well as the “measuring and

annunciation devices. The batteries are of solidified crystal - dryfit - system.

Protective Measures (Figure 4.8.3)

1}

Protection of the power unit

Protection of the unit shall be implemented in confomiiiy-wiih the relevant

Hungarian standards and shalt cover the following functions:

(a) Full protection of generator, covering the imporiant comnponents and the mode -

of operation.

(b) Full prole.cliori' of the transformers (unit transformers, auxifiary unit

transformers, starting transformers).



(c) Protection of bus bars at gencrator voftage.

The unit prolechen ensures the necessary NC connections to the central failure

recorder equipment and the process conlrol equipmment.
2) Protections of the 6 kV switch-gear

(a) Overload proie.élion (delayed a‘nd instantaneous)
_ (b) Voltage drop pro!ecllon

(c} Protection against circuit breakcr J'immmg

(d) Bus bar protection

(e) Earthing protection

3) Protections of the 0.4 kV Swilch-géar

(2) Quick overcurrent protection and overcurcent protection with current dependent

delay in the feed circuit

(b) Overcurrent protection (fuse or circuit breaker) and overload protection in the

branch circuits (motor circuits)

~ (5)  Signaling, Measurement, and Activation of Devices

Sce Section 4.13 for signaling, annunciation (alarm signals) and measuring.  Aclivation

of devices are done as follows:
1} The devices of 120 kV syslem are activated from the dispatcher center.

2) The circuit breakers of generator vollage and those of 6 kV voltage are activated
" from the control coom of the unit,

" 3) The switching operations to be performed at the feed points of 0.4 KV switch-gears
ate controlled through the process control equipment from the control room of

" the unit.
{6) 'Synchroni_zation

1) The 'Synchronous switching will be performed by means of the circuit breaker of
generator voltage when the ‘auxiliary service is powered through the auxiliary unit

transforiner.

2) The unit can also be synchrbnized by using the circuit breaker of 120 kV.
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3) The synchronization can also be performed manually or by means of an autoniatic

synchronizing cquipment.

(7)) Voltages Applicd

Network vollage: ' 120 kV
" Generalor voltage: : 1575 kV

Main switch gear of auxiliary service: 6KV,
Auxiliary service voliage of o
existing Power Plant: 3kV

Starting transformer conneclion voltage: 5 kV
General auxiliary voltage: 04 kV
DC auxitiary service: 220 Vand 24 V




4.9
4.9.1

()

- Fresh Water Supply and Treatiient System

Fresh Waler Supply System

Basic Design Parameters

Water demand

0

2)

Waters taken at Malomdrok of Sajé River

Unireated water

Cooling walér for steam turbines, total 814 m3{h
Drum filter flushing water 50 m*h
Wa'rmihg-up for river in winter 250-600 m’h
Total L4 -1,464 m'h

_Treated water

Bearing cooling water total 60 m’h
Bearing codling water of the new unit : © 63 n13m
Make-up water of wet cooling syslein - 507 m3/h
Utility water for water freatment plant . lgg_mi@_
Total - _ 750 m’h
The total amount of water taken from Sajé River: " 1864-2214 '1'113;/11
Water from Bédva River

Treated water for the purpose of

Demineratized boiler feedwater _ 270'malh
Demineralized water 30 mam :
lon free water ' - 200 m’h
Utility water for water treatment plant 30 m’h

Total . 530 m’h



3) Water discharged at Malomdrok of Sajé River

- Cooling water for steam (urbines, total 814 m>h -
Drum filter flushing waler 50 m’h
Bearing cooling water, total 123 mh
Warming-up water for river in winter 250-600 m*h
Total 1,237-1,587 m’h

The above amount will cover the water demand of the coal grading plant of around
100 m’h. '

The blow down water and wastcwater from the water treatment plant is transferred to
the fiy ash handling system,

Blow dowa water . 162 m’h
Wastewater from the water treatment plant 30 m’h
Total 192 m*h

The water balance ﬁf the Power Plant is shown in Figure 4.9.1.
(2) Rehabilitation of the Intake Facilities
1) lmakc'pumps
In the water intake plant, there are 9 existing pu mp's:

- Slift pomps
- 3 cooling tower pumps

-+ {cooling tower is out of operation)

1 relurning pump.

Lift pumps 1-3 shall be reptaced by new ones. For this puipose, the coxisting
machine foundations have to be demolished and the new foundation has to be
prepared. In addition, also the necessary mechanical and civil repair works have to

be performed.

_Lift pumps
Type centrifugal
Quaatily 3pes (3 x 50%)
Delivery 2,214 m’h
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Figure 4.9.1 Water Bolonce of the Power Plant
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2)

3

4)

'5)

6)

7

Scttling basins

On the basis of the hydréulic and structural examination to bé perfornied on 5
settling basins, any defects found have to be climiriated and the sysiem has to be
renewed in terms of both concrete structures aiid water tight insulation. The renewal
of the system includes the renewal of the control valves, . '

Quanlity - " 5 pes (1 standby)
(5 existing basins to be rénovated)

Drum filters (cxisting filters will be removed)

The existing drum filters are to be removed and 2 new filters to be installed,
together with the required civil and mechanical works.

Quantity 2 pcs (2 x 100%)
Capacity 2,300 m%fpc '

Cooling water pumps for steam turbines No. V and VI

Type centrifugal
 Quantity 3 pes (3x 50%)
Delivery 574 m*h

Cooling water pumps for steam turbines No. VIl and X

Type o centrifugal |
Quanlity 3 pes (3 x 50%)
Delivery 240 m’h

Wanning-up punps of auxiliary cooling system

Type - ¢entrifugal
Quantily 2 pes (3 x 50%)
Delivery 600 mh
Pipelines

The new long distance pipe lines and the warming-up pipe line will be laid in the

existing concrete trenches,



() Lorig-disian'cb line belween the {ilter house and turbines Vit and X

Diameter DN 200
Total length 200 m

(b} Long-distance line between the filter house and turbines V and VI

Diameter DN 300
Tolal length 500 m

(c) Warnling up pipeline

Dianieter DN 300
Total length 1,200 ni

(d) Drain pipeline

Diameter DN 400
Total length 600 m

(3) Descriplion of Water Supply System

1}

3)

The demand of the Power Plant for make-up water is met by taking water from S‘ajé
River and B6édva River. Considering water quality of the both rivers, demineratized
water shall be produced from the water of Bddva. ‘The maximum quantity, on the
basis of the consumption figures laid down above, is 530 m’h. The quantity

permilted by the environmental authorities is 5,470,000 1113iyear.

The required quantity of auxiliary cooling water is maximum 2300 m/h and it is
taken from Séjé River. The quantity permitled by the environniental authorities is
61,000,000 m3fyear. The capacity of the existing water intake facility is much
bigger than what is required for the whole plant inc!udiﬁg the new power plant,
The capacity of the available pump station is S x 7200 m’f. Formerly, the systein
mel a cooling water demand of 30,000 m’fh.

Cooling water intake from Bddva River is particularly difficult in the summer when

- the water flow is small, althoﬁgh most of the water removed is returned.

4)

Cooling water is taken from Sajé River. Three pumps with vertical shaft delivers
water from “ Malomarok™ (o the settling basins near the waler inlake plant.  From
here, fresh water flows to two new drum filters over a spill weir, The basins not only

seltle parﬁcles' but also work as a buffer tank to balance the waler quantity



4.9.2

8}

difference between pumping and consumption. The basins are connected parallel.

A part of the cooling water is delivered from the basin under the drun filters into

3)

6)

N

the water treatment plant to provide, after proper trcalmem coo!mg water to bearing
cooling and make-up water to the wet coaling tower. The rest of the water serves, by
2 x 3 pes cooling water pumps, the auxiliary cooling of the steam turbines No. VI,
X and V, VL. From both pump groups ‘water flows to the auxiliary cooling system
of the turbo- -generator unit through a long pipeline installed in concréte trenches.

Warmed- -up cooling waler is returned to Sajé'River. The water demind of the coal

- grading ‘plant is met by providing retuen water.

River Sajé may freeze in the winter. In order to obtain an adequate quantity of water

with adequate temperature (12 °C) and to de-freeze the river water, warmed-up
cooling water from the new unil's condenser is to be pumped to the upstceam of the
water infake point. In case the new unit's condenser is out of operation, warmed-up

water is to be supplicd by auxiliary condensers of operating boilers.

A part of the cooling water which is warmed up in the condenser is transferred
through a water/water surface heat exchanger. On its cold side, the fresh water flows
in the separate pipes. _Therefore. the two kinds of water do not mix with cach ‘other
and their quality does not change.

Warmed-up water is to be transferred by the transfer pumps to the basin located
under the drum filters to ensure the adequate inlet (““ cold™) temperature of the

auxiliary cooling water.

Water Treatment System

Flow diagram of proposcd waler (reatment system is shown in Figure 4.9.2.

Basic Design Parameters

1) Demand on demineratized water

The demand on demineratized water for the new 150 MW unit and the emslmg 100
t/h boiters of the Power Plant will be’ 500 th. Pfoposed waler treatment plant can
utilise existing water softening equipment of which capacity meets this demand. Raw
water is supplicd from Bédva River. In order to reduce treatment c'oéls, raw water

supply from the River Sajé isto be_arfanged'.
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2) Demand of softened water for cooling pu rpose
The demands of the soflened water for the cooling purpose are as follows:

- 507 thmake-up water to the cooling tower with 10 m press{:re

- 60 /h bearing cooling water te the existing equipment with 75 m pressure
- 63 thbearing cooling water to the new unit with 75 m pressure

- 630 thin total '

Raw water will be supplied from Sajé ‘R.ivcr.
3)  Water quality data

(a) Boédva water qualily

Conductivity (uSfem) 544.6
KMnQ, consumption (mgf) 12,16
_ (nk) (nefl)
‘Total hardness : 15.30 5.46
Carb. hardness 1036 3.70
Ca hardness 11.84 4.23
Mg hardness 3.46 1.23
p-value 0
ni-value - . 3.70
CATIONS _ {mefi)
Calciun Ca't 4,23
Magnésium Mg M ' 1.23
Total: . 5.46
ANIONS . (g {mefl)
Bicarbonate HCOy 225.70 3.70
Chloride C1 33.20 0.93
Sulphate SO - 101.09 2.10
Siticate SIO(OH)y - 4.54 0.15
" Total 6.88

Average tolal mineral content of softened water produced from Bddva River is
4.20 me/l.



(b) Sajo water qﬁalily

Conductivity - : (pSfem) 564.6
KMnO, consumplion (mg/) 9.77
(nk®) (ne)
Total hardness 14.76 5.27
Carb, hardriess 9.56 3.43
Ca hardness 10.76 3.84
Mg Hardness 4 1.43
CO, hardness no data
p-value 0
m-value 3.70
CATIONS {mefl)
Calcium Ca * 3.84
Magnesivm Mg H 1.43
Total: 5.27
ANIONS (mg/1) (mef))
Bicarbonate HCOy 208.60 3.42
Chloride CT° 44.65 1.26
Sulphate SO, 105.14 2.19
Silicate SiO{OH); ‘_ 4.15 - 0.14
Total 7.01

4) Cooling water quality requirements

Water quality to be maintained in the cooling water system are as follows; .

pit > 6.5)
free CO2 : (mg/dm3) < 3
Carb. hardness (mefdm’) 1.4-4.4
Total hardness S (1119;'6:113) < 25
Mineral content (mgldm3) < 3000 1 i
‘Chloride content (mgfdm’) <1000
S04 content (mg/dm:") < 3.00 :
-Iron content (xng/dnf) < 1
Suspended solids (mgfdm3) < 20
Si0; (mg/dm’) < 100
Ammonia (mgldm3) < 1



Quality of co'oling'walc'r produced from Saj6é water:

Carbonate hardness, max.

Sulphate content (504)

Blow-down loss of the cooling tower:

Calculated from cdrbonate hardness

© Calculated from SO,

| medl
105 mgA

29.4%
53.8%

Therefore, blow-down loss is determined by the SO, content of the cooling

water.

5) Boiler water quality requirements

(with regard to the new unit)

Steam parameters:

Max. steam generation:

(a) Fced water

pH on 25 °C
pH on 25 °C
Solved oxygen, max.
Total hardness, max.
Total iron, max,
Totat copper, max.

Oit + suspended matter

' (b)‘ Boi!er water
pH on 25°C
pH on 25 °C
Si0,
p-value
Naand K
‘Conductivily

(At 25 °C, after neutralisation)

POy

KMnOj4 consumption

p = 164 bar
t= 540 °C
460 th

(mig/kg)
{me/kg)
{mg/kg)
(ni_gfkg)

(mg/kg)
{melkg)
(mgfkg)
{mS/m)

(mgﬂ%g)
(mglkg)

AANANANANY

AAA A A AV

85
9.5
0.01
0.001

L 0.02

8.5
9.7
.35
0.05

4.00

16.00

5.00



(2)

)

Demineralisation System

The existing demineralisation systém does not need (0 be modified and its capacily
increase is not necessary. it has been renewed recently and is capable of producing
cnough demineralised water for the joint operation of the new unit and the exisling

boilers for the next 23 years.

Necessary Changes in the Cooling Water Softening System

‘Breakdown of cooling water usage:

507 t/h to cooling tower H=10 m pressure
123 t/h to bearing cooling H=75 m pressuce

1) Raw water supply will be arranged from the existing settling basins from Sajé River.

2) The capacity of the exisling small water softener ({7,600 mm) shall be incieased to
Q=250 t/h. One new water softener will be installed (¢ 13, 000 nmun) with a capacity
of Q=500 tvh.

The waler softener planned for cooling water production {tolal capacity 750 vh)
" guarantees proper opefational security for the maintenance period. I also facilitates
" . the connection of the two softening systems operating with two different types of

raw water,
3) Filter ¢capacity
The following filters serve the new 500 Uh water softéner: -

4 pes existing bearing cooling water filters (4x80 th) (&f} 3,150x3,000 mm)

3 pes new filters (3x80 t/h) (4 3,150x3,0300 mm)
Total capacity: 7x80 th = 560 th

All 7 filters have to be equipped with pneumatic valves
The following filters serve the existing 250 Vh waler softener:
- 4 existing filters 4x300 th = 400 th (6 4,000x3,000 mm)
4) Filter washing - |

For back’washing,: 2 pes of new filter washing pumps
Q=150 vh, H=36 m W.G.) have to be instatled.



3)

6)

7)

As & water saving measure, a washwater setiling basin (0 7,600 x 8,000 + 3,800, 420

'm}) shall be installed. Used backwash water is teansferred back to the water softener

by a teansfer pump operated by a level switch
{Q=25 th,H=32 m W.G,, | opecrating, | stand-by),

Storage of softened water

For the purpose of storing softencd water supplied as cooling water, onie new

~ softened water tank has to be installed with a capacily of 500 m’,

Puimps installed for supplying cooling water

3 pes cooling water puaﬁp for the cooling tower {3 x 50%)
Q=250 th | -
H=10 m

2 pes cooling water pump for the bearings (2 x 1(_)0,%)
Q=123 ¢h (60463 )

H=75

Dosing of conditioning agent into the cboling water

In order to prévent corrosion, scaling, alga formation, conditioning agents have to
be added to the cooling water.

Various chemicals are distributed for this purpose (e.g. NALCO agcn‘lé, BONION
family of agents, etc.).

For dosing chemicals, a chemical dosing. apparatus has (o be installed.

Scaling and corrosion prevention

Chemical: Anti-scaling and corrosion agent
Dosing: Dosing pumps

"Algae growth prevention

Chemical: Organic biocid

- Dosing frequency: Periodical

The chemical dosing apparatus:



(4)

(5)

2 pes agent dosing tanks ' $ 630x800 |
4 pes agent dosing pumps Q=10 Vmin H=30 m
2 pcs chemical unloading pumps Q=30 Vmin H=5m

8) Iron sulphatc. supply for the new water softencrs

The saturated FeSO4 solution is transferred from the existing storage tank to the
dosing tank by a transfer pump. After dilution, the chemical is dosed in propostion

with quantity by a dosing pump.

The iron sulphate dosing apparatus consists of:

2 pes transfer pumps; Q=9 th  H=12 m W.G.

2 pes iron sulphal'e mixing tanks; ¢ {600x3000, 6 m’

2 pcs twin-piston dosing pumps

(lime-milk iron sulphate); Q;=4500 Uh; Q,=700 th; p=5 bar

9) Storage and supply of lime hydrate

For the new lime softener, 1 lime powder silo (220 m3) and 1 lime powder metering
tank shall be instalied.

10) Lime milk supply

3 lime mitk "agita!or_s {26 m3) and 2 twin-piston dosing pump (lime milk - iron
sulphate) have to be installed. : ' '

Wastewater Treatiment

* Bach day around 800 m° wastewater is produced in the water pre-softencr, which is -

cotlected in a concrete basin and neutralised.

For the purpose of receiving and treating wastewater, a concrete basin with two parts
(2x900 m3), sunk in the soil and having a chemical-resistant coating, has to be 'insfall'ed_.
The wastewater collecting basin is equipped with an apparatus suitable for t_:'omprcs'sed

air mixing and with 4 sewage pumps with vertical shafts (Q=100 t/h; H=20 m).

System Layout

For the production of 630 t/h cooling water, also the existing filter system of the bearing

cooling water is used, which will be supplemented by 3 new sand filters. The tanks are to
be instailed in the open air near the filter house, the row of valves will be located in the

4 - 100



filler house. The location of the new facitities for the extension of the lime softener is
shown in Figure 4.9.3.  Equipment requiring permanent operation is located in a new
building. ’ '

The water softener, the softened water tank, the lime powder silo, the lime powder

measuring tank, and the washwater seltting basin are built in the open air.

The wastewater collccting basin and the pump house on the basin are located at the site
of the old waler basin of 1000 m*, o :
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410 Cooling System

Flow diagram of cooling system is shown in Figure 4.10.1.

(1) Basic Design Paramelers

The ambtint of ﬁeal'to be éxtracled from the condenser of the new 150 MW steam _

turbine: . max. 184 MW

Cooling water demand

1} New steam turbine condenser : 20,000 m*h

2) Auxiliary cooling water demand :

(a) Steam turbine oil cooler 60 m'h
(b} Genesalor circuit air ventilation cooler 325 m%h
(c) Boiler bed ash screw conveyof 130 m’Mh
(d) Expander 86.4 m*h
(e) Sample cooler 1.6 m’h
Total auxiliary cooling 613 m'h
Total : 1) +2) 20,613 m’h

Design parameters for the cooling systemn:

Cooling water flow

- Inlet temperature of hot water
Outlel temperature of cold water
Dry temperature of ambient air

Wet temperature of ambient air
(2) Specification of Cooling Equipment

: 1y Cooling tower

Type
Number of cooling cells
Dimensions

Floor area

Height
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4x1I8mx18m
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20,613 m*h
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(3)

Amount of make-up water 507 m*h

Evaporation loss 345 m*h
Blow-down 162 m’h
Number of fans 4
Air delivery of a single fan 561 m’k

Capacity rating of a single fan 20/110 KW
2) Circulating pump

Type centrifugal .

Number of puhips 3 (3x50%) _
Delivery _ 3 mk

3) Blow - down pump

Type centrifugal
Number of pumps S 2 (2*100%)
Delivery 162 m’h

Operation of the Cooling System

The Eooling system for the new unit is independem from the fresh water cooling of the
other nnits. ‘The closed system has a wel cooling tower, Cooling water is delivered by
circulating pumps from the basin below the cooling tower to the main and‘ auxiliary
cooling system of the sew unit. From here, the warmed up cooling water is delivered
back 1o the tower through a DN 1600 line, which branches off along the longitudinal
side of the cooling tower according 1o the number of the cooling cells. Water sprayed
from diffuscrs is cooled in the four cooling cells by counter ait flow. At the top and
bottom of the cooling cells, there are drop-producing cooling insertion screens. In
between these cells, there are coéling insert blocks. The die-cast polyethylene screen
has joint flaps that fasten the bars of the screen and keeps the adcﬁtralelspace. The
perpendicular crossing bars ensure the formation of firm, rigid but light blocks.

The cooled waler flows into the concréte basin tocated below the tower. The cooling
water circulating pumps, which are to be located near the basin, will transfer coeled

water to the condenser.
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“In case of an ambient temperature below 0 °C, the pumping of the cooling water to the

cooling lower may become vnnecessary. Consequemtly, there is a possibility to

‘circulate it through a bypass line within the basin.

Air is sucked by axial fans installed at the top of the tower through louvres located at
the boitom on the sides of the cooling tower. The air flows upward through the
insertion, the water distribution system, and the condéensation separator. Condensation
separator blocks are made of adequatcly shaped PVC shects glued to cach other. The
condensation separafor blocks are placed upon the distribution pipes of the water
distribution system.

Each cell has its own two-speed fan which providés proper. air flow. The fan has a
vertical shaft and provides axial flow. The blades can beé re-adjusted.: They have a
be\fel-gear which makes it possible that the asyrichronous motor drive is located out of
the fiow of the wet cooling air, out of the tower. ‘The motor is connected to the gear by

a horizontal shaft.
The cooling performance is controlled by :

- reducing the speed of lhc.individual fans by 50 %
- stopping the fans individually
- isolating the individual cooling cells by closing the isolating valve of the cells

- making use of the by-pass line of the cooling system.

In order 1o ensure the adequate water quality of the cooling water, Blow-down is

‘necessary. As vaporized water in the course of evaporation has low dissolved solids

contents, most of dissolved solids remain in the system. Make-up water adds further
mincrals to the cooling water, Blow-dowa is needed in order fo prevén:t building up
concentration of minerals (and other impurities). Blow-down is performied by pumps
and slurry will be transferred into the slurry depot.  Such loss of cooling water will be

supplemented by water from the pre-sofléning system.

The capacity dihgrams of the cool'ing systems are shown in Figures 4.10.2 and 4.10.3.
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4.11

4.11.1

Architecture and Civil Works
Design Conditions

The following conditions were studicd to determine dimensions, shapes and structures

of buitdings and civil chginecring instatlations:

- layoul plan of cquiinnent

- plan of trarsferring the materials

- system of aceess roads mccssary for conslmclmn and mamtenance
- layout of plpe and cable nelworks

- . load conditions.

- soil conditions

- adaptation to existing :nstallauons

- official regulations and siandards in effect in Hungary

- implementation schedule

Investigations of the load bearing structures of the establishments and their slress

calculations were carried out in compliance with the standard specifications,

Types and dimensions of foundations were determined based on the available soil

mechanics data.

Seismic effects were taken into account in compliance with the Hungarian civil'_
engincering specifications (M1 - 04.133-81), accofding to which the site is at a slight
risk from the earth quaking point of view. The sirength of experiencedfexpectable
earth quaking activily is number 6 according (o the Medvedev—sponheuér-l(émik' scale

(MSK-64) adopted in Burope. In practice, scale MSK-64 registers the same effects as

those registered by means of the Mercelli-Cancani-Sicberg (MCS) scale.
The following aspects were also studied or taken into consideration:
- The site belongs o an industeial zone

- Fite protection issues werc investigated in compliance with the general and
" installation specifications of Fire Protection Code as well as with the Hungarian Fire

Protection Standards in effect.

- The fire protection spacing between the establishments were assessed in compliance
with Hungarian specifications. N ‘
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4.11.2

(n

(2)

Major Buildings

The existing Power Plant was built on a gravel terrace at the banks of Sajd River during
the carly 1950s. The power house of the existing Power Plant is the boiler house and
machine hall complex having a NW-SE longitudinal axis of nearly 200 m long. The
power house for the new 150 MW unit is to be placed at the SE end of the existing
building.

The major buildings and foundations for the new unit are listed in Table 4.13.1, and
construction and dimensions of respective buildings are shown in Tables 4.11.2 through
4.11.5.

The boiler house, nithine building, central control building, and feedwater building
form a building cemplex for the new unit having appropriale connections as can be

seen from Figures 4.11.1 through 4.11.6.
Boiler House

Instead of a construction having floors covéring the overall basic area, the boiler house
for the out-door circulating fluidized bed boiler should be understood as a system of
platforms and slairs for oper:i(ion and for access to the picces of equipment at different
ftoors.

‘The boiler is covered by a light-weight metal constriction roof. Heat-insulated sheet
metal shells cover the lime and coal bunkers and those patts necessary (o meet

weather-proof requirements of the equipment. The overall axial dimensions of the -

boiler house are 31 m x 47 m. It has 12 floors, and the highest pbinl isS4m.

The present coal conveyors in the existing boifer house connect 1o the new boiler at a -
height of +30.0 m through the new inclined coal conveyors of 18 m span, which load

the coal bunkeérs at elevation +45.0 m.

Constructions and dimensions of foundations of the flue duct, two flue gas fans, and the .

electrostatic precipitator are also shown in Table 4.11.1.

Turbine Building (Machine Hall)

“The turbine building is 60 m long, 27 m wide, and 27.00 m high witha 12 m spacing of

main frames.
The height of the reinforced concrete table for the turbo-generator is +9.70 m.
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Table 4.11.1 - List of Main Buildings and Foundations of Open-air- Equipment

Width

Description Pcs | Constr- Length | Height | Note
) ruction (m) ~ (m) (m) ,
Boiler House 1 | steel 31.00{ = 47.00] 54.00 | partiatly
" . 1 ' enclosed
£ | Turbine building 1] steel 27.00{  60.00] 27.00
E Control building ] re. 24.00] - 30.00] - 15.00
Teedwater building | et anal 900 60.00] 15.00
| re. _ K
Turbo-genorator nes 11.50] 30.00| 9.70
suppoiting frame | ' _
Electr. precipitator 1] rec. 24.00| 32,00 1.50
# | Unit transformer 1] rc. 4.50 8.00 3.00
2 | Auxunit transt. | 2] re 3.50]  s.00] 300
% Flue gas duct 2] re. 3.00 6.00 1.50 |
" | combustion air fan 2| re. 3.00] 700|300 A
Flue gas fan 2{rec. 5.00 10.00] °3.00
Pipe bridge (fly-ash) | 50{ r.c. 3.000  s.00] 150
Pipe bridge (limestone) | 20 r.c. 300 s.00]  tso
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Table 4. ljl.2 Features of the Boiler Unit

Description Spéciﬁcaﬁons Note
§ 1. Built-up footing arca (m’) 1457.00
2. Height (m) 54.00 ~
3. Number of floors 12 access and operating  passages
only will be built
4. Overall area of Mloors (m?) 2800.00 o
5. Built-in volume () 78678.00
6. Supetstruchire © Steel frame construction
7. Understructure R.c. block and slab o
8. External finishes
roof | Corrugated steel sheet *heat-insulated if necessary
e wall { Plastic-coated steel sheet
9. Internal finishes _
floor | Checker floor ace. to the use of rooim
partition | Checker plate

Table 4.11.3  Features of the Turbine Building (Machine Hall)

roof

wall above floor No, 2
below floor No. 2

Desceiption Sp:ciﬁcalioné Note = |
1, Built-up footing aréa (m?) 1620.00
2. Height {m) 21.00 o
3. Number of floors 2
4. Overall area of floors (%) 3240.00
5. Built-in volume (m) 43740.00
6. Superstructure Steel frame stivclure
7. Understructure R.c. poinl!slab foundation
8. Extemnal finishes

Double-shell thermo-insulated
steel fluled sheet
Plastic-coated sheel metal
Prefabricated 1.c. panel

9. Internal finishes
" floor
parlition

.P.V.C. or vynil tile

acc. 1o use of room

10. Others

Ventilation system
Heating system
Lighting system

Bridge crang for 50 tons
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Table 4.11.4

Features of the Control Building

Description Specifications MNote
1. Built-up footing areaqm? - | 861.00
2. Height (m) 15.00
3. Numbet of floors 5.00
4. Overall area of floors (W) 3804.00
5. Built-in volume () ___ 12913.00
6. Superstructure Monolithic r.c. frame
7. Understructure R.c. slab and machine foundations
8. Bxternal finishes o .
roof | Flat roof with water/damp/heat toof slope of 3%
insulation o
wall | Prefabricated r.c. panel of metal
) construclion curtain wall
9. Internal finishes .
floor | Vynillceramic tiles
partition | Brick wall with air holes
10. Others Central heating system
Conur, room; air-conditioned
Ventilaling system
Sanilary equipment
Table 4.11.5- Fealures of the Feedwater Building
Description Specifications Nole
1. Built-up fooling area (m?) 540.00
2. Height (m) 15.00
3. Number of floors 2
4. Overall area of floors (m?%) 1080.00
5. Built-in volume (m*) $100.00
6. Superstruclure Steel frame strocture with £.¢.
= stabs
| 7. Understructure R.c. peint foundations
8. External finishes ioof | R.e.
wall | Plastic-coated thermo-insulated
o i melal sheel
9. Internal finishes floor | Cement scrovd
‘ partition | Plastic-coated meta! sheet
10. Others Heating/ventilation
' Lighting

Bridge eranc for 10 tons
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(3)

(4)

The load-carrying capacity of the bridge crane having a span of 24,50 m is S0 tons at
the main hook and 15 tons at the auxiliary crab.

Since the railway siding line in the existing machine hall provided for delivering the
heavy-weight parts of the machine inils is removed, clearance gauge and basic area of
the turbine building cannot be utilized for other purposes. The major parts are

transported on road by trailer trucks,

To ensure personal traffic between the new and the old machine houses, a cross-over
bridge of about 18.00 m span for pedestrians is instatled at elevation +9.70 m.

Central Control Building

Of the overall length of 60.0 m of the turbine building, the adjacent boiler house will
caver a width of 31.0 m. The central contrel building of 24.0 wide is biilt a1 the

remaining area. The lengih of the control building is 36.0 m.,

In the remaining area of about 5.0 m wide, the stairway of reinforced concrete slébs
and the shaft of the elevator for carrying cargo and personne! are installed to provide
vertical access. The elevation of the top level of the clevator is the same as the roof level
of the boiler unit at +54.00 in.

The control building consisting of a monolithic framework has five floors (that is, the
'cellar; the ground floor and three floors). Its height is 15.00° m. It serves mainly for
accommodating the electric switch gears, the transformers (10 units), the control room
and the relay zone, “The uppermost floor (+10.00 m) accommodates the central
control roon, offices, a canteen, and cloakrooms and bathrooms for men and womeh.
The ratio between the basic areas of men's and women's locker rooms can be adjusted
according to the actuat ratio between male and female employecs. The said ﬂo&r is, in.
practice, at the same height as-the control floor of the turbine building. In orderf to
ensure a belter natural illumination and a more effective ventifation, a terrace will be

built on its roof by recessing the wall plane.

The cellar and the intennediate floor {walkable with a 220 m clear height) serve for

cablé arrangement purposes.

Feed Water Building

The feed waler building is 60.0 m long and 9.0 m wide localed  between the turbine
~ building and the beiler house.
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(5)

The reinforced concrete slabs of the feed water b’uil'ding.are aitached to the billars of the

adjacent buildings at the elevations of +9.70 m and +15.00 m, respectively.

On the ground floor, a crane runway is provided with a rail top height of 7.00 m - for a

10 ton ciang, which wilt be used to move transformers, pumps, etc.

On the uppermost slab of the clevation 15.00 m, the fecedwater tank (150 m’) with the.

deaerator is placed outdoors.  The uppermost stab is of a tc‘rrécé;lypc provided with the

necessary thermal and rainwater insulation and a walkable finish,

The side walls of the feed water building are finished with the plastic-coated sheet steel
perimeter-wall  provided with necessary thermal insulation. ' S

Related Facilities
1) Water supply and sewerage

'The buildings are supptied with water for sanitary facilities (lavatories, showers and
toilets} and room cleaning. Water and sewage pipes of the buildings can be

connected to the respective existing network.

No cost-effective central coldfhot water piping is feasible oxving to the long distances
between the buildings scattered in a large area. Therefore, production of utility hot
water is expedient to be produced individually in each building, at the particular

points of use.

As a result of introduction of the new unit, the increase in drinking watet demand is
7.5 w*d with hourly peak rate of 1.85 m¥h. The methods of fitting water and
~ swage pipes are conventional.

The pipe types to be used are as follws:
for drink waler :  zinc-plated steel pipe
for sewerage 1 PVCisteel pipes

2) Central heating system

“There is steam as heat transfer medium at disposal in the area.

Heating of the main building complex consisting of the béiler hduse. the turbine
“building, the feed water building, ‘and the central control building is proposed to be
provided according to the individual demands, The covered portions of the boiler
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unit requiring heating as well as tﬁe turbing building and the feed water building are -
provided with therimo-fan heating through steam-heated unit heaters.

Thermo-fans will be also used for the necessary fresh air supply. In summer, they
can be opcraled as ventilating devices with their integeated air heaters disassembled.

“For the heating of the central control building, a central hot-water radiator system is

employed. The system uses hot water with 90/70°C produced in the heating

center, which is provided inside the buoilding. The method of fitting is conventional.

Instalted hé‘aling capacity @ Q=13940 kW.
Type of pipes : scanless steel pipes with welded joints

Air conditioning and ventilation

The central contrel roomn is air-conditioned wilh the following parameters:

li {winter) : +20°C
ti (sumumer) : +24°C
humidity : 40%

The air condilioning appliances have hot water heating and freon-type cooling

functions.  There will be an over-pressured atmosphere in the rooms.  Relative

humidity will b¢ maintained by a steam generator.

The removal of the heat released from the transformers, cables and the equipment in
electricity-related rooms and air change are facililated by the forced irenlila!ion :
system. A central ventilation machine room is provided to eperate the forced

ventilation system.

The major part of the cables, fittings and pieces of equipment can be obtained in the
domestic market and they can be installed by conventional methods, |

Ilumination and power supply

The rooms of various purposes 're.quirc various types of illumination and lighting.
intensity. The central control room is iluminated at 300 lux on the horizontal
surfaces and 200 lux on the vertical surfaces (instrument board) using energy-:
saving type lighting fittings. In the switchboard zones and cells, edge-type lights
mounted on the edges of cell walls are proposed.
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4.11.3.

(1)

)

Other Buildings and Structures
A Tist of other buildings and stmclu}es is shown in Table 4.11.6.
Cooling Tower (se¢ Table 4.11.7 and Figure 4.11.7)

The water cooling unit consists of four assemblies of 18x18 m in a serics arrangement.
The four cdoling asserblics are connected to one another via a water storage basin at
level -1.00 m, ' '

“To the end wall of the 72 m long building, the pump house having a sﬁ_nk floor level of
-3.40 m is allached. At the second floor of the pump house having a footing area of
120 m x 180 m, the servicing rooms (offices, locker rooms, lavatory, etc.) are
provided. |

The building height is 10.85 m. The building- is constructed by prefabricated

reinforced concréte pillars and beams.

The piltars are arranged in a raster shape of 4 m x 4 m and 5 m x 6 m, respectively, and

they are erected on the sleeve foundations constructed as an intcgrated part of the basia,

At the two longitudinal sides, the opening of the inlet air made of prefabricated
reinforced concrete, equipped with a fixed shutter is provided.

The limiting walls at remaining pants of the building are also made of prefabricated
reinforced concrete panels,

~ The outer wall of the pump house is a brick-covered packwall.
- New Water Treatment Plant Building (sce Tatﬂé 4.11.8 and Figure 4.9.3)

It is a steel frame construction building, and its roof and walls are of thermally insulated

sheet metal.  The building accommodates the lime milk agitators, iron sulphate and
conditioning agent dispensers.

The floor should be covered by an acid-resistant and lime-resistant finish to meet aclual

demands.
Built-up surface area: 288 m’
Built-in volume : 2592 m’
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“Table 4.11.6  List of Other Buildings and Structures

'Dcsmiption : Qty | Const- | Width | Length Hcight Note
' ruction | (m) | (m) (m) L
1) Cooling unit t rc.  118.00] 84.00| 10.15 ]
2) New water treatment bldg. | steel 12.00] 24.060 8.60
3) Waste water tréatment - 1 . re.. | 14.000 24.00 £.30
w | basin with pump house ' _
5 4) Raw limestone silo i 1. {12.00 27.00] round-shape
£ [5) Limestone powdersite | 11 re. 12,00 27.00| round-shape
2 |6) Limestone reception bidg. | 1 steel | 6.000 25.00| 6.00
§ 7) - Crusher plant (limestone) |- 1 Cre | 12.00]  20.00 28.00
» @ |8} Wagon tippler (hard coal { 4 re. | 1415} 61.60] 11.50](depth)
}_%' yard) : ) . .
9) - Stit coal bunker | rc. | 5.80| 178.00] 3.00|(depth)
_!O) Qil storage pump house 1 brick 4.00] 6.00] 3.60
11} Watchman's lodge 1 | brick 4.00] 6.00] 3.60
1) Wash water settling tank 1 1.c. 8.60 -} 11.00}round-shape
foundation _
2) Pre-softened water tank 2 rc. | 9.00 -| 11.60|round-shape
foundation _ _ :
3) Reactor tank foundation i rc. | 11.00 -1 11.00fround-shape
“|4) By ash silo foundation 1t | re. |12.00] 12.00] 1.00 |
5) ‘Limestone reception bldg. | re. | 6.60] 24.00] 6.00](depth)
4 with _bunker . _ ' : :
§ 6) Raw iini.estone storage silo [ f.c. .13."09 ) 200 D=13
B foundation ' | _ _ . ld=t1.5
# 7) Drying kiln foundation 1] re. 16.00} 4.00 1.50
8) Gnist  storage silo I e, 18.00 : 2 00| P=13
foundation . jd=1L.5
9) Coal conveyor foundations] 26 5.C. 2.00] 8.00 3.20] 985 m
10} 1000 m’ Oil tank 1 £.C. 14.00 - 2.00| D=4
foundation o d=11.0
11) 2000 i’ Oif tank ! rc. [19.00 -{ 2.00{D=19
foundation d=16.0
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. Table 4.31.7 Features of Cooling Unit

| Description Specification Note
1. Built-up footing zrea{m?) 1512.00 .
2. Height (m) 10.15
3. Number of floors Iresp. 2
4. Overall {loor surface arca(m’) 2988.00 e
5. Builtin volume (m®) 17520.00
6. S\ipcr's{_rucwre ' R.¢. framework
7. Understructure Monotithic r.c. slab foundation
8. Bxateraal finishes . :
Roof{ R.c. slab
Wall | Prefabricated r.c. fixed
_ _ shutters/brick-covered packwall
9, Intcrnal finishes _
Floot | PVC/cerarniés finish _(in the service rooms)
Watertight cement plaster {in basins)
Partition| Perforaled brick {in the service rooms)

Table 4.11.8  Features of the Water Treatment Building

Description | Specification Note
| 1. Built-up footing arca(m?) 288.00
2. Height (m) ° 9.00
3. Number of floors- .
4. Overall Hoor surface asea(in®) 288.00
5. Built-in volume (m’) 2592.00
6. Supcrstruciure Sleel frame

8.

7. Understructure

RC foot loindations

External finishes Roof

Wall

Plastic coated thermo-insulated metal
Ruted sheet

Double-layer thermo-insutated metal
fluted sheet

9. Internal finishes

Floor
Partition

Acid and alkaline-resistant finish
Partition wall of perforated
brickwork tiled as necessary

10. Others

Heatiog syslem
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&)

4)

At the open space next to the building, an additional reactor, a flush water settling tank,

and 1wo softened water tanks dre o be installed.

Wastewater Collecting Basin (see Table 4.11.9 and Figure 4.11.8)

For collecting and neutralizing the wastewaters generated through the water treatment

tocess, one covered r.c. basin of 900 m’ capacity is installed. " A pump house is placed
P b P :

on the slabof the basin .

The r.c. basin should be lined with acid- and alkalinc-resisting finish. - Exierally, an

‘insulation layer should be applied to protect it against grdund\\mer.

Buildings and Structures for the Limestone Handling System

1}

2)

iy

4

Limestone reception building (sce Table 4.11.10)

The hmcslcne reception bmldmg, whlch accommodales the limiestone dumpmg
grid, isa smgle -floor steel conslruction building having open ends and covered with
light sheet steel panels. To prevent dusts being released into the environment, air
curtains are applied at the open ends of the building.

The footing aiea of this buﬂdmg is 6.0 m x 24.0 m, ard its height 1s6 00 m.

Raw limestong silo

The !imcstong silo is reinforced concrete construction of round_ Shapc with the
inner diameter of 12 m, the height of 27.0 m, and  the net capacity of about
1,300 m’. It has two outtets inclined about S0° at the height of +8.00 m.

Rotary drier foundation

The foundation of the outdoor rotary drier is reinforced concrete construction of -

16.0 m long, 4.0 m wide, and 1.50 m deep.

Crusher plant building (sce Table 4.11.11)

" The limestone crusher plant is accommodated in the enclosed building of

" teinforced concrete frame construction. It is 20.0 m'long,'l2 0 m \':vide, and 28.0

m high consisting of a ground floor and four additional floors. ‘It accommodates

the following facilities:

- bucket elevator (tilting level :'+23.00'11i) o _
- 2 bunkers for storing dried limestone with outlets at +15.00 m level

- 2 hammer lype crushers
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Table'4.11.9  Features of the Wastewater Collectig Basin

Description _ Spg:ifiéa’lion Note -
1. Built-up fooling area(n’) 336.00 7
2. Height (m) 0.80 resp.8.30 - | together with pump house
3. Number of floors _ 2 only underncath the pump
_ house

4. Overal} floor surface arca(in’) - : 406.00

5. Built-in volume (%) 230600 | Rated capacity 900 m’*
6. Superstriclure 2 Monolithic RC

{7. Understucture RC slab foundation
8. Extemal finishes ' _

Roof{ Walkable RC floor
.5 Wall| Insutation against soil
: moisture

9. Internal finishes
Floor| Acid and alkatine resistant

finish

Partition} Acid and alkatine résistant

finish

Table 4.11.10 Features of the Limestone Reception Building

Description - Specification ‘Note
L. Built-up footing area(m?) 14400
2. Height (m) - _ 6.00
3. Number of floors = 2
4. Overall floor surface arca(m’) 240.00
5. Built-in votunie (') 864.00
6. Superstructure Steel frame structure
7. Understructure. Monolithic RC discharge bunker
8. Bxternal finishes

Roof Plastic-coated sheet metal 5% roof pitch
Wall| Plastic-coated sheet metal

19. Internal finishes
Floor Dump screen/cement
- Partition screed

10. Other | Anti-outdust air curtain
Loca)l dust extraclion
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- Table 4.11.11 Features of Limestone Crusher Building

Description | Speci fication Note

1. Built-up footing area(m’) 240.00

2. Heighi (m) 28.00

3. Number of floors ' : . 5

4. Overall floor surfdce area(my’) 1960.00

5. Built-in volume (") . - 6700.00

6. Superstricture B Monotithic RC frame

7. Understructure : : Concrete strip and foot
foundation

8. External finishes _ N |
Roof| RC slab : |
Wall| Packwall of perforated '
brickwork coveied with
shect steels

9. Internal finishes
Floor| Cement screed
Partition | Partition of perforated °
brickwork
10. Other 2 integrated RC bunkers
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(6).

5

Limestone grist sito

The sito for crushed limestone is a round-shaped reinforced conciete silo with an

jnner diameter of 12.00 m and & height of 27.00 m.  One outlet filted to its bollom
plate of slight buckling is at level +12.00 m.  Net volume is about 1,700 m’,

Buildings and Slmcl.ure.s for Coal Supply Systemn

)

2)

Hard coal unloading bunker -

The hard coal unloéding bunkér receives coal ftom wagons thiough 2 X 100 tons -

capacily wagon tippler, andfor from EeIIAdumpiri_g wagons. The bunker made of

reinforced concrete is 14.15 m wide, 61.60 m long, and 11.5 m deep.
New transport bell conveyor system (belt conveyor br_idges, transfer buildings)

The new transport belt conveyor system running in the bridge's of steel construction
stretching from the sampler building and running in front of - the kitchen and
canteen buildings is connected to the bridge of inclined conveyéré at machine
house No. I through the hard coal yard. The ncw belt conveyor bridges: are
installed on steel feetl supported by concrete slabs. The conveyor system includes

the new covered machine rooms Nos. V., VII and VIIE aid the machine house of the

" hard coal unloading conveyor. The latter also accommodates the water technology

3)

4)

room serving for watering the hard coal and water spraying.

The new conveyor bridge of 18 m length is built between the existing boiler house

and the new boiler unit.
Hard coal yard (former emergency coal yard)

The area planned for the hard coal yard is a land of gmv«;n soi} of about 3.6 ha.
Ground leveling and soif compaction will be made, and feaces, 2 gales, a watchman's
lodge, site lighting will be provided for security reasons.  The reqniréd total length
of fences is about 300 m.

Slit bunker for hard coal

The stit coal bunker has a length of about 178 mn (with cross-section of 5.80 m x
300 m). I has a concrete "collar® along its perimeter below the ground level,
having a sloped upper surface of about 70 em thick.
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3} Access lb Coalyards

Each bunker tunnel, machine house and reception building are made accessible by

transport vehicles and truck-mounted cranss,

For the purpose of coal loading supported by bulldozers, access roads will be
constructed within the areas of both coalyards. Where required, the pillars of the
\%ario'us establishments will be protected by curbstones (o resist the inipacts that
bulldozers may dcvcloﬁ. A passage between the hard coal and the brown coalyards -
will be provided.

il Storage Plant

The oif storage plant consists of one oil S!oragc tank of 1,000 m’ capacity and another

one of 2,000 m’ capacity.

Before their instaltation, the reinforced concrete ring foundations for the tanks and an

oil pump house of about 6.0 m x 4.0 m footing arca will be built.
Access Roads, Fences, Galckeeper's Office

In order to facilitate access to and between the establishments, roads of 6.00 m path
width in a total 700 mn length, and that of 4.00 m path width in a total of 700 m length
will be constructed. They should have ballast beds of 20 cm thick and concrete
roadway topping of 18 cm thick.

The new fences of 500 r.m. length and the 2 gates mentioned with the hard coal yard
are complemented by replacing of the Power Plant's fence at a totat lehglh of aboul 140

r.m. and eélablishing two additional gates.
Water Intake Plant

The existing water intake is refurbished. Three pumps are replaced. That involves
demolishing of the old foundations and construction of new ones. The existing scum
collector screens before the pumps are hedvily corroded, therefore, they ate replaced.
Renovation of the existing settling basins and rencwal of their water-insulating lining

are also necessary.
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(1)

Stack

Design Conditions
The foltowing conditions were examined to delermine the specifications of the stack:

- flug gas flow rate

- flue gas velocity

- flue gas lemperatuce
- stack height (130 m)

- emission limit values

The stack, as an object outstanding considerably frem the terrain and the overall level of
the environment, must be: provided with the following according to Hungarian

architecturat regulations (OfiSZ Annex 3). %i;

- air traffic obstruction marker in compliance with the aviation authiority's fules

- lightning protecticn
Specifications

Specifications and dimensions of the stack are shown in Tables 4.11.12 and 4.11.13.

" Flue gas is discharged throngh a reinforced concrete siack of 130 m height. ~ The

tempertature of the flue gas will be about 150 °C, therefore, the inside of the stack is
tined with refractory bricks at a depth of hatf brick.

Inner diameter of lhe lined stack : 400 m

Min. thickness of the stack wallattop : 020 m

3.00 m

Max. outer diameler of the stack at foot

“The stack foundation is a round-shape reinforced concrete slab of about 20 m in

diameter. The presently available soil mechanic data are not sufficient to prepare the
foundation plan. Therefore, a boring test should be conducted at the geometric center
of the stack foundation in the detdiled design stage.

Fire Fighting
Hire Fighting Water System

The amount of fire fighting water nécessaty for the new unit can not be provided by the
existing puinps because of the low capacity. .
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Table 4.11.12 Specification of Stack

Description Meas. unit _m_}_faiucs Note
Turbine output MW 150.00
Temperature °C 150.00
Flue gas volume-flow 1000 m’h (n.c.) 605
mfsec (n.c.) 168.06
Qg=| =~ m¥sec 261.00 |atactual gas
temperature
Flue gas density kg/m’(n.c.) 1.307
_ rg= kg/ay’ 0.849
Proposed stack dia. m 4.00 internal, al top
Proposed stack section m 28.26 internal, at top
Flue gas velocity nm/sec 9.20  |atoutlet
Flue duct cross-section m’ 20.00 (4 x5m
Flue gas velocity nvsec 13.00 at outlet
Intake at base m’  28.00 (dmx7m)
Flue gas velocity m/sec 9.30 at stk inlet
Air density kg/m’ 1.185 at 2_5‘:0 ambient
; temp.
Natural draft (Z) mm W.G.. 437
Pressure loss (1) mm WG, 6.3 stack obliel_ loss -
Pressure loss (2) mm W.G. 43 |stack friction loss
Pressure loss (3) mm W.G. 2.2 Jstackin tet loss -
Tot:al pressure loss mm W.G. 12_.8 .
Resulting draft mm W.G. 31.6
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Table 4.11.13 Features of the Stack

- Description i Specification . Note ]
1. Height (m) _ 130.0
2. Virtual height () . GL +177.0
3. Internal diameter (m) :
at top 400
al bottom ' 8.00.
4.Wall thickness (cm) _ |
-at top ' | 20.00
atbottom - 60.(50
5. Heat-resistant lining “refractory brick
6. Structure ' | rc
7. Foundation ‘1.¢. slab _ Squecl to revision al the
shape round | detailed design stage
diameter (m) 20.00
depth (m) - 2.50
8. Others Aviation obstr. mark
Lightning protection 3 lightning arresters
Galleries and footsteps int./ext. footsteps
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The amount of fire fighting water required by the dominant fire section is 6000 ¥/min.
Therefore 2 additional pumps, each having a capacity of 3500 Umin with 80 i head,
should be added to the existing pamps. At the surface hydrant located farthest from
the pump, an outlet préssure of S bar should be provided. At the farthest and highest
located wall hydrant, an outlet pressure of 2 bar should be provided in compliance with

relevant Hungarian standacds.

Two fire fighting waler pumps (one in operation, one slandby) have a capacity of 220
m*hand 8 bar pressure. The task of the main pumps is to provide sufficient amount
of fire fighting water. The existing booster pump will circulate water in the storage tank
and cover the water consumption if 1 or 2 hydrants are in vse,and will meet the water
deiinand of the sprinkler system.

Pumps ' are started automatically one after another through the netwodrk pressure

nioniloring systen: to meet varying water demand.

The material of the piping of the fire fighting water network is KM-PVC with foam
pieces of PN16 and PN10 pressure stages. Gale valves are instatled in the pipes to enable
the shut-off of sections of the system.

20 wall hydrants will be installed in the areas of Ihe technological equipment. The
number of new surface hydrants around the new unit and in the coal yard is 15, with

DN 100 size, providing at least 1200 Vmin of water.

The special waler sy'slem ‘of the coalyard (to" be used for - watering coat and
extinguishing fires in case of self ignition) will be branched off from the fire fighting

water network (one feed point at both of the eastern and western side of the yard).
Foam-Sprinkter System of Inclined Coal Conveyor

Fire protection will be provided to two inclined belt conveyors of about 100 m length

and 3 m width, The level difference of the conveyer is about 35 m.

Specific water flow @ 5 mYmin

Protection area ;144 m?

Operation period : 60 min, of which 10 min in foam mode -
Mz;x; spray area ;10w

"For the protection of the inclined belt conveyors, about 30 spray hcads are required for

‘each conveyor bridge.
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(1)

With the new set of pumps that will be installed with the 150 MW unit, the r‘ecjuired
arount of fire fighting waler is provided.

The sprinkler system will have its own 20 m® capacily starting pressure tank.
P Y pacily gP

Fire' Alarm System

As required by the operational safety of the new unit, an intelligent fire alarm network

whete the number of false alarms is minimal, practically zero, will be installed in the

" aréa of the tevs unit and technological equipment and systems directly connected to the

operation. (Sce Pigure 4.11.9)

The existing old conventional system and its ceriter should be integrated as a subsystem

in the new fire alarm network. The conventional fire alarm loop can bé addressed by

- using master sockets, sensots or concentiators. In the area of the new unit, each room,

cable marshalling room, cable trench and dangerous technological equipment, efc. are
protected by addressable sensors in order to send an early fire alarm if fire breaks out.
The new inteltigent fire alarm center is expedient 1o be located in the central control

roonm.

The firc alarm system to the professional fire brigade of the municipality should be
established.

Demolition and Relocation Works

Demotlition and relocation works related to the construction of the new 150 MW unit are

as follows.
Demolition Works in the New Plant Site
1) Warchouses and service buildings of conventional construction.

2) 7 single-floor buitdings of brickwork construction {workshops and warehouses)

with a total ground area of about 4000 m’.

3) Open-air r.c. wasle container of about 400 m’ ground area.

~4) Paving and yard finishes of 1200 m* ground arca.

5) Rail line {(existing frack in thé turbine building) with its understructure of about’

250 m.
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(2)

3

6) Various types of piping poles together with their footing; reinforced concrele’ of

about 200 m’.
7) Yard lighting and roads

Relocation of Objecis in the New Plant Site

1) Pari of the drinking water and fire water pipelines to be demolished and remaining :

~ part to be relocated or diverted:

3) Sewer pipes  and drain pipes of ‘the 'p'ubl'ic sewerage and drainage system to be

refocated
Demotlition of Wagon Tippler

Demolition of the existing wagon tippler along with the r.c. pit of about 6 i deep froin

ground level and the superstructure of steel construction.
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Railway Siding Network
Present Conditions

The railway siding network of the Power Plant is connected to the neatby main line No.
92 Miskolc-Bénréve-Ozd. From the main line parallel to the longitudinal axis of the
Power Plant area, there ate branching points at the freight-yard of Berente, leading to
both:_ the siding network of Berente grading plant located al the south-cast end of the
freight-yard, and back to the siding network of the Power Plant located in front of the
grading p!ant' “The road traffic has an access to the Power Plant through the main road

“No. 26 Miskolc-Kazincbarcika-Bénréve. Both the railway lines and the main roads can

be considered o be i in good condmon The siding network of the grading plant and the

Power Station is shown in Figure 4. 12.1.

The railway siding of the Borsod Power Plant was originally planned to receive coal and
serve the outdoor transformer station as well as reccive other goods for internal use of
the plant. The cu.rren't tail traffic consists primarily of acid/Alkali and gas/oil shipments.
This means 14 to 15 wagons a month, which are unloaded by means of drawing off
along the section of rail track No. I between the segments 8400 and 9400 behind the
main building .The plant siding is served by the station master's office of Berente, MAY
coal-yard, by using a locomotivé of type Md4 in pﬁsh mode. The superstructure of the

track is old, and its drainage system fails to function because of the muddy_ bed.
Transport Plan Within the Plant

The railway network of the plant has been planned to fulfill the hlghest demand of

transporting coal and limestone.
1) Railway traffic for coal supply

The problem of receiving hard coal in the quanlity 2300 to 2800 tons a day
transported by rail during 120 days of the summer period at the railway station
Berente is considered to be solved as follows:

{a) Coal agrivihg in lwd-_a’xie .fmm—discharge. wagons can be unloaded by means of
the existing wagon tipplers of 2 x 50 tons lifting capacity on the fail tracks No.
L-I-HI-IV of the railway station.
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3

(b) To solve the problem of receiving four-axle wagens continuously, a new twin
wagon tippler of 2 x 100 tons lifting capacity will be installed in place of the
bxislihg wagon tippler No. VI ins‘la"cd on the track No. V. This new wagon
tipplef is provided also with a discharge geate svitable to receive four-axte drop-

bottom wagons.

{c} For the purpose of quarility control of coal transported in four-axle wagons, a
~ railway bridge balance of 120 tons capacily will be installed in the vicinily of

the new twin wagon tippler.

(d) i ﬁec‘cssary.' the front tipplers of 42 tons lifting capacity installed along the rail
- tracks No, HI and IV al'_so allow to receive coal transported in two axle wagons.
‘The traffic of wagons to be unloaded and those already unloaded can be
implemeited on these two tracks and the nearby track No. 1. Therefore, the
traffic associated with the limestone supply described below will not be
disturbed.

Ratlway traffic for limestone supply

The plant must receive raw limestone 7 days a week, with a daily average quantity

equivalent to 27 of the Tals-type, closed, drop-bottom wagons of 38 m’ capacity.

In the case of é‘prolongcd operational trouble of the limestone procéssing plant,
limestone grist wilt be purchased and received in 5 days a week, in a daily quantity
equivalent to 13 railway tankers of the type Uaces (or 26 railway tankers of the type

Ucs) of either four or two vessels.

‘The timestone receiving station is located on the new tail track- No. Va taid close to

the reinforced concrete storage silos next to the fence of the Power Plant. The
limestone receiving station receives wagons selected in pairs from the train shunted
to the nearby section of the rail track No. I. The loaded wagons push the emply '

wagons backwards to the wagon parking section of the track.
“Total railway traffic within the area of Power Plant

{a) Within the Power Plant, the railway traffic docs not exceed 28 10 30 wagons as a
'd'aily average with any combination of material supply. This quantity can be
received by distributing it to the rail tracks [ and II; however, the railway traffic
requires Well organized railway service. The tracking locomotive of type M28
owned by the Power Station is suitable to move 8 to 10 wagons.
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(b) In the case of limestone transporl uachmg or exceedmg the average quanlity,
dmwmg off of ac:d}alkfth liquids and oil can be restri¢ted {0 ‘the third (right)
shift on the rait !rack No. I.

(3) Modification of the Existing Railway Siding Network

To incet the increased lrafﬁc part of the existing railway siding’ new.Ork |s modified,
and the tail track No. Va is newly installed. ‘The tasks relating 10 the rail tracks are

shown in hgum 4.12.2.

1) On the section of 504 m long of lrack No. I bezween the segments 4+96 and 10+00 :
a new superstructure will be constructed and a new longitudinal calchwaler along the .
“full length of the track wilt be established. A rail track stop barrier will be installed
in the segment 44+96. Thus, the rait track No. I becomes the parking track ef about )
160 m length for loaded wagons from the shunt of the new rail track Va. @

2) Rail track No. Va of 330 m length will be established starting with and 6.00 m away
from the segment 7480 of rail track No. 1, with a shunt of system 48. Within the
segiment 5487 of the track, a bridge of 3.00 m span over the watercourse made of
reinforced concrete will be built with a broadened gate in the fence in front of the
bridge and with a rail track stop barrier within the segment 4+50. The unloading
building common for both the drop-bottom -wagons and those with ‘pneumatic
discharge facitity will be built along 'lhe segment 6430 of the rail track. The rail
track section of about 160 m following the building is used as a parking track of

wagons untoaded or drawn off in pairs.

3) Rail track No. VI and shunt No. I/10 laid in the existing old plant building will be
removed for a  length of 400 m. '

(4) Construction of Roads

A suitable new road network will be established within the Plant connected to the
external service road, and a new gate and an entrance building arc established as shown
in Figures 4.12.1 and 4.12.2. Since rail track No. VIl is removed, large size equipnient
will be transported to the existing and new main buildings through this road nelwork.
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Control and Instrumentation
Specifications and Requirements .

The control and instrumenlation system has the task of conirolling the processes in a
reliable manner in both manual and automatic mode. The automatic mode includes

both the open loop and closed loop control tasks, The control and instrumentation

system  is also aimed at providing @n overview of the process under control and -

énsuring the safc operation even with small nuinber of staff. It shall also ensure the

quick response to load changes, while observing the fesponse tinie limits specified to the

'p'rocess, as well as the improwniemf of prdéess'cfficicncy énd fulfitiment of

eavironmental requitements.

The contiol and instrumentation system shall also ensure that the power unit nicets the
UCTPR recommendations relating to the corrective response to neiwork disturbances as
well as the power and frequency control. This also ap'plies' to the control tasks necessary
in both the primary and the secondary stage during the nietwork conteol. The conirol
sys'le:h of the unit shall enable the unit to parlicipalc iu_lhé itetwork control by means of

either indirect dispatcher intervention or on-line dispatching action.

1t shall be emphasized that the control and instrumentation system properly designed
for the process shalt ensure the safety of heat suppty.

The recognition of process disturbances within shorl time and the quick operator
response shall also be ensured.

The 1asks outlisied above shall be implemented in a cost effective way, by using up-to-
date, high-level technologies.

The most important requirements set to the control and instrementation system are the

operational safety and ease of maintenance.

" Some further requirements such as the expandability, low energy dissipation, case of

instaliation, low space requirement of hardware, insensitivity to interference, climatic

resistance and tong service life shall be satisfied,
The level of automation is determined by the requirements as follows.

1) continuous operation under automatic controt including the automatic response to

load variation.
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2) safety actions in any operating mode without operator intervention.

3) although starting ‘and scheduled stopping of the 150 MW unit as well as any set
point adjustment is performed by operators, the unit is operated with a minimum

nuimber of staff.

4)  The steam turbine is started and stopped by pressing the proper push-button under

sequence control program.
Features of Control and Iastrumentation System

The unified control and instrumentation system  of the 150 MW unit 10 be established

‘within the Power Plant will be Distributed Control and Information System (DCIS) with

the main features as follows,

Both the closed loop and open loop control as well as the safety tasks common to the
circulating fluidiied bed fired boiler and the unit will be performed by the unified
process control system. The process-end equipment including those controliing the
boilet, the electric cquipment, feedwater + hol water + cooling water systems together
with the devices interfacing the subsystems shall consist of general purpose devices

designed for industrial use that are connected to the system bus.

The control and safety subsysiems of steam turbine that requires extremely short
response time and high reliability (e.g. speed control, load control, starling, turbine

protection, heat load analyzer) are built with process control hardv_«are'componems of

high reliability and specially designed for use in Power Plants. These devices are _
connecied through a relatively small number of both analegue and binary inputs and
outputs to the pfocess control of steam mrbix}c + generator which, in turn, is connected
to the system bus, lhercby; interfacing the steam lufbinc+gcnerator control subsystem to
the unified DCIS. '

The unit is provided with an unified process control subsystem of which components
are connecled together via high-speed links (system bus). By combining control devices
designed specifically for power plants and devices for general industrial use, a system
can be established at favorable inyéstmem costs, ‘while also fulfilling the reliability

requirements of the specific part of the process.
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Design Coneept

“In con’formily with the. prosent rcquimnchts and-the needs for the future, the process

. control system will be an up-to-date systein of hierarchical struciure with distributed

intélligencc, using a data bus of high transfer rate and high reliability.

Within the hierarchical structure, the process control system is divided into various levels

in respect to both functions and focations as follows.

Function Location -

- Unit operator level _ Unit conirol toom _

- Central electronics uail ' .- - Central electronics room

- Process ¢quipment (subsystemn) . Local operator ceiitet or central control
operator level room

- Subsystem electronics unit - Subsystem, or central electronics room

- Power switch - - MCC (swiltch gear field)

- Process - Field

The distributed intelligence means that certain tasks of the systein are implemented on
the site or within the equipment installed close o the site concerned and only the most
important data, preprocessed if nécessary, will be transferred to the unit operator level,

As a result, the system will be of fast response, with the optimum utilization of data

transfer capacity.

The 150 MW unit is operated from the unit control room while the old boilers and the
subsystems are managed from the tocat controt room by using compuler {(keyboard,
touch pen etc.). Basically, the data will appear on monitors except the control rooms
wheré the most important analogue and binary paramelers of objects are displayed on
annunciation boards by means of traditional devices (analogue indicators, famps). The
failure signalling equipment disptays and prints the failures; nevertheless, certain failure
signals also appear on the annunciation boards by means of lamps. Basically, the
analogue data will be archived by means of.logs and archive filés. In addition, the

annunciation boards will also be provided with several traditional recorders.

The main partts of the DCIS are as follows (see Figufes 4.13.1;'4.1'3:'2' and 4.13.3). -
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1)

2)

4)

5

)

1)

The process conirol subsystem of circulating fluidized bed fired boiler performs the

contro) tasks associated with the boiler, maintains the contact with the combustion

“control and cooperates with the approptiate’ steam furbine control circuits. In

conformity with the local official provisions, the combustion ¢ontrol unit is built
with two central units, with double redundancy at inputbutput side and provided
with synchronization monitoring which, by means of PLC. (Programable Logic

Controller), initiates the appropriate 0011(roi'éctid;1 in the casé of any deviation.

Steam turbine and generator process control subsyster, which performs epen loop
and closed toop control functions and ensurés the connection to the unified control
system. This Syslem is also conrected to the contiol circuits fulfilling the special

tasks of control and protection for both the steam turbince and the generator.

The process control subsystem of electric equipment controls the operation of

switch gears associated with the unit and acquires the measured data of electric

parameters.

The process control subsystem of feced water plant and cooling water supply
performs the data acquisition and control functions of steam and water supply, the
condensate systems in the feed water building as well as the dosage of chemicals.

This system atso ensures the connection to the other subsystems.

The failure signaling function is implemented by the unified process control

system. The unified failure signals and events appear on the screen and are also

indicaled on the annunciation board. In addition, the failure signals and events can

also be prinied in the form of an event log.

For the sake of better overview, only the niost important and collective failure

signals are indicated on the annunciation board.

The failurc recorder consists of an event recorder device with high polling
frequency ‘and high storage capacity, used for archiving short-time events (etectric
paramelers) that are unable to be processed by the process control system in an

optimum manner (post mortem log).

The clocks Built in ihéf failure recorder and the process control system will be

synchronized automatically at regutar intervals.

Operator workstations serve for displaying signals and logging evenls associated
with the unit and, in addition, enable certain operator interventions to be performed.

4- 151



8

9)

Engiricer's workstations perform the supervisory tasks relevant to the subsystems

uader their control while ensuring the software maintenance and improvement.

Supervisory computer for the unit acquires data feom the systems and subsystems of
the unit as well as feom other connected process control equipment through the data
transfer lines. Based on these data, prepares logs and archives, performis post-
mortem functions as well as certain economic calculations (efficiency, specific fuel

consumplion etc.)

10) Data acquisition and processing compuler for énvironmental measurements acquires

the data of emission measurements and sewage analyzers. In conformity with the
official requirements, the measured data will be processed, entered ‘into logs,
archived. In addition, certain data will be transferced through serial lines to the

supervisory compuler.

11) Subsystems are paris within the Power Plant process that, for technologic reasons,

shall be operated from places other than the unil control room. The data acquired
from these subsystems are transferred through serial lines to the process control
subsystem of the feed water and cooling water supply, then to the unified process

conteol system.  Such subsystems are as follows:
(a) Water treatment

The make-up water suppfly to the unit and the remaining part of the Power Plant
will bé ensured by the existing water treatment plant which is to be expanded.
The existing water treatment facility will be completed with new tanks and
remotely controlied devices. Certain parls of the process will be renewed. Its
autamatic control equipment recen;tl} renewed is of up-1o-date design; the
control tasks are perfornied by PLCs connecled to PC based opecator consoles
and a teaditional annunciation board. This can be well adapted to the coricept of
this study, By increasing the number of PCL inputs and oulputs as well as
improving the conlrol software, the ¢ontrol subsystern of water treatment shall
be upgraded and connected to the unified process control system of the unit

and the power plant.
(b) Ceal and limestone handling

The control tasks associated with the coal and limestone handling consist of the
“acluation of switching devices for the most part. The subsystem is operated from

the annunciation board in the local operator room established within the
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switchboard house located at the site. The relay based conirol equipment of the
existing coal handling” system shall be replaced by PLC 'baée_d contiol
equipment ‘which also performs the control tasks of the new handling
~ equipment. Special atiention shall be paid (o the sen sors and switches mounted
near the belt con\'eyors,'as the wel coal may stick 1o the components. The PLC

controls the coal transporl, alloving the operator intervention by using the

~ switches on the annunciation board. Due to the character of the process and the

material transporled the full reriote control of the subsystem without personal
altendance is not recommended. The signals acqunred by the PLC will be

lransfem,d through scr;al lifies fo the control room of the fnit.
(c)' S!a’g and fly ash héndling

The thick sluiry technology shall be selected for slag and fly ash removal, the
associated control tasks can be best solved by using PLC, The PLC is connected
through a serial line to the process control system of the unit. Operatbr actions

are initiated with lhe.k&yboa'rd of the process conlrol system.

{4)  Technical and Economic Aspects

Téchnical and economic aspects described below shall be emphasized due to their

importance.

1)

Although systems of different origin can be interfaced with'each other; nevertheless,
it shall be aimed at establishing an unified process control system in order to obtain

an oplimuni data transfer rate and to limit the variety and number of sparc parts as

- well as to ensure the possibility of future expansion. As the hardware development is

different by systems, combinalion of several different systems require larges

~ professional expertise. Interfacing different systems is performed usually by using

2}

serial lines and a protocol more or less standardized (e.g. Modbus, Profibus),
however, their data transfer rate and r'cliabilily is limited. Their implementation sels
difficulties in almost every case, and the result obtained are not commensurate with
the significant effort required.

The turbine manufaclurers often offer their products with i_wll‘dc:\'elo'pcd turn-key
electric and contro} systems of aulonomous operation. It is .recommenc’le;d to use
them as far as possible since the standard solution is sold al'a_favoréble price, while
the subsequent alteralions or custom tailored systems are much more expensive. It is
recommended to build the process control systeir with components that enable the
complete DCIS 1o be established so as to fulfill the requirements.
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Process Control Computer

For the establishment of the DCIS, process conteol cquipment designed for general use

- and specifically for powwr plant can be used. In any éase, the high level of operational

safely and reliability are achieved by using redundancy as well as strict quality control
of both the components and subassemblies. It can be stated that the DCIS developed for
usg in power plants fulfil the aBovc requireinem, however these involve hi'ghcr prices.
Their additional advantage is that the requirements relating to the qixick response

necessary in pawes plants (e.g. turbine control, protection) are also fulfilled.

There are manufacturers which can provide equipment capable of connecling two
different systems Iogf:ther,i by using the same data bus of high data transfer rate, under
the control of an unified supervisory control system at a higher leve! of hieracchy. This
enables the unit to fulfill the requirements relating to both the response time and the

reliiibility in a most reasonable way.

Regarding planning and selection of the DCIS, the redundant solutions listed below are

recommend (o be used.

$) Power supply to lthe process control system shall be implemenied from two
independent sources and the operator workstations shall be powered by using an

uninterrupted power supply (UPS).

2) In the case of safety measures implemented in the process control computers as weil
asin the turbine control, the inputs and outpuls shall at léast be doubled, while the
processors performing the data processing shall use control based on doubled

prograin controlling synchronism or two-of-three logic.

3) The high-speed data bus (system bus) and the connecling poin(s shall be doubled.

The communication protocol shall be provided with error control facility.

In the design of operator workstations, the redundancy described below is

recommended.

The operator consoles are connected to a control computer which, in turn, is directly
connected 1o the bus. These operator consoles are able 1o manage each of the process
control subsystems and process equipment. In the unit control room, at least (wo
compulers that serve an each operator group would be reasonable to be installed, while

the local control rooms require at least one computer. Basically, an eperator console is



allocated to each process unit, however, the consoles within a group are capable of

teplacing each other to the fuli extent.
The products shall show the reliabilily indices as follows.

1) The MTBF (Mean Time Between Failures) that basically determines the reliability
shall be at least 16,000 hours for each unit built wiih CPU and 40000 Hours for
equipment required to be of high avaitability. o

2) The dlagno-:uc feature and mechahical desxgn of producl shall ensuie lhat the
MTTR (Mcan Time to Repair) shall not exceed 2 hours.

3) The allowed average slo’ragc lime of spare parts of products shall be at least 10

years.

4) The average service life of control and instrumentation devices that represents their

durability shall be at least 15 years.

Fer the other important technical paramelers, the minimum requirements listed below

are recommended,

1) The basic error for the anatogue inputs and outputs of proceés control equipment
shall not exceed 0.4 %, for the PLC: 1 % and for failure recorder: 1'%.

2) Data specifying the processing speed and dead time of the process control system

are:l

(a) Syslem bus data transfer rate shall be at least 250 kbitk, for ser:al line at least
" 9600 bilss.

(b) Time of changing pictures at the operator consoles shall not exceed 2 s, and the

time of updating the screen shall not exceed | s.

(¢) Basic cycle time for process control system shali be max. 200 mis, for PLC: max.

50 ms, for failure recorder: max. 1 ms.

The test reqmremcnts “listed below rclaung {0 the devices and equ;pmf-nt used in the

safety and automatic switching systems also apply to the process conlrol equlpmenl
1) Power supply voltage error:+10/-20 % for DC and +le-|5% for AC

2) Dielectric stcength: 500 V 50 Hz for 1 min (JEC 255-5)
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3) Dielectric strength for voltage surge:1 kV, 1.2/50 ms (IEC 255/5)

4) 1 MHz HE disturbance test: 2.5 kV in longitudinal and 1 kV in teansversal direction
(High Frequency Disturb. Test IEC 255-22-1)

'5) Blectrostatic discharge test: 8 kV (ESD Test IEC 255-2 and 1EC 801-2)

6) Radiated electromagnetic field test: 10 Van (Radiated Electromagnetic Field Test,
IEC 255-22-3 and IEC 801-3)

7) Fast lransie_n’t. brush test: | kV (FTB Test, 1EC 801-4)
General Principles of Hstablishing Measuring Circuits

The measuring circuits necessary for the process control tasks use transmitters of 4 to
20 mA output signal range in two-wire system. SMART transmitters can also be used. In
any case, transmilters that can be further developed to SMART system shall be used.
The analogue input boards of (he DCIS must be galvanically isolated. The inpui and
output boards shall be selected so as te maintain at least 10% of channels unused
(reserved). For the complete measuring circwits the following basic crrors are allowed

depending on the character and purpose of the measuring tasks:

1) equipment supervision, general overview : 4.0 %;
2) steess in ‘mechanical structures T 2.5 %
3) Hmit value monitoring and control : LS %
4) process balance and efficiency LS %

In the case of rvi'uaasulriﬂgE circuits with oulput signals used in other equip;nem in'addilion
to the data acqmsmon of the DCIS and the channels of input boards of the DCIS are not-

galvanically isolated one by one, a separate galvanic isolation shall be used.

The transmiiters shall be mounted on supporting consoles at the site; while the galvanic
isolation circuits, if necessary, and power supply units shall be installed preferably in the

relay room.

The indicating instruments mounted in the annunciation boards shal} be provided with
digital display with mininum ‘and maximum limit indication in the case of vital
parameters_(e.g. Hz, MW), while those indicating the other parameters shall be of
analogde design. The indicating instrumehts of pressure and temperature shall be
connected directly to the mA output of the transmitters, while those measurements

subject to calculation and correction such as flowand levels shall be connected (o the
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anatogue outputs of the process control equipment. The normal value of the parameters

1o be measured shalt be between 50 and 80 % of the measuring range of indicating

instraments,

The sensitive and impo'rlant parameters (e.g. main line pressure) shall be recorded by

chart recorders.

For tempcerature meéasurement about up to 400 °C, resistance thermometers Pt 100 with
double cartridges are recomniended to be used, provided that no vibration occurs at the

point of measurement. The resistance thermometers shall be connected either directly to

the Pt100 inputs on the DCIS input boards or indirectly to the mA inpuls-lhr'ough; :

temperature transmittérs. In case of conlrol tasks of measuring important parameters,
the use of transmitlers is recommended. For resistance thermometers, 3-wire or 4-wire

circuits shall be used. For measuring higher temperature, thermocouples connected (o

mV transmitters shall be used with cold junction compensation. If it is allowed by the '

environment and the parameter to be niéasured, transmitters integrated with temperature

sensors shall be used.

For pressure measurements, pressure transmitters provided with gauge valve are (o be
used. At the sampling stubs, a single shul off val\;'e'shall be used below 64 bar rated
pressure, while double shut off valves ace to be used for highér' pressure, If the
temperature of medium is above 50 °C, water trap shall be used. In the case of gascous
media with pulsaling pressure, pneumatic or electronic damping facility shall be used.

" The flow measurements in the case of raw water, feed water, steam and natural gas shall
be implemented by using ring—chambér orifices tapped at corners, or ANNUBAR
probes in large size air ducts, while standard flow meters are used for fuel flow
measurement. In the case of differential pressure meters used for flow measurement of
stcam and gdseous média, pressure andhor temperature correction shall be used if

necessary. The correction shall be implemented by means of the DCIS equipment.

“In the case of aggressive media with high electric conductivity, the use of
cleclromagnetic flow meters can be envisaged. Flow meters with minimum préssure loss
* shall be sefected.

Level measurements of - waterhteam media under pressure are proposed to be
implemented by using differential pressure measuring devices with correclion if
necessary. For oil tanks, vlirasonic level measurement with tempetature compensation is

envisaged. In the case of reservoirs containing chemicals for water treatment, the use

of capacitance or ullrasonic measuring circuits is recommended. The timil level switches -
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are of float type or based on electric conductivity, with measuring circuits provided with

self-diagnostic feature.

For conductivity and pH measurement, measuring devices with flow through probes,
while for the other analyses (e.g. Si0, measurement) special purpose devices are

recommended.
Legally Required Measvrements

The "Act XLV of 1991 On the Measures” classifies the measurements of legal

consequences into the calegorics as follows:

- measurements used for accounting
- personal safety measurements
- environmental measurements

- material safety measurements
1} Measureients for accounting purposes

For displaying the results of measurement used for accounting purposes, indicating
devices (indicating instruments, recorders, counters) independent from the DCIS
shall be installed.

When installing measuting circuits for accounling purposes, other tequirements
beyond- the general measuring aspects listéd above shall also be fulfilled. The
accuracy class of devices used in measuring circuits shall be suitable for the given
task. The devices shall be regularly tested by the Hungarian National Office {_)f
Measurements (OMH with Hungarian initials). During the planning phase, the

configuration of measuring circuits shall be agreed with OMIH.

The display devices and melers of the authentic steam and hot water acceptance
measurements are used for accounting purposes, while the instantaneous values in
the form of current signal (mA) are connected to the DCIS in order to allow an

overview of all the thermal processes.

" 2) Environmental measurements

The environmental measurements have two important tasks. The quantity of
pollutants emitted into the atmosphere is verified on the one hand and data for the
improvement of the process technology and increasing its efficiency are supptied

ob the other hand.
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In order to implement the tasks outlingd above, a slatiohary equipnient for

measuring flue gas emission sh:_til be instatled, consisting of gas analyzers capable of
sensing several gas components {(CO, NOx (NO,), SO,) and dust, measuring devices

for measuring reference parameters (O, temperature, pressure, flue gas’ flow

velocity) as well as a complex emission data ‘acquisition and evaluation computer.
The data acquisition and evaluation computeér performs corrections, calculates time
averages, displays concentration and mass flow values, exceeding of ltimit values,

trends as well as archivation.,

The estéblis_hmént of a system of this kind is alrcady in progress for the exisling
three stacks of Borsod Power Plant. The.ana!yzers and sensors listed ébove shall be
mounted on the stack of the new unit, and to connect their output signals to the
existing computer used for evaluation. Thié enables the flue gas cmission to be

measured for the power plant as a whole.

In the measurement and evaluation of flue gas emission, the limit values specified in
the Environmenta! Proteclion Act planned to be put into force in 2004, shall be

1aken into consideration.

In addition to flue gas emission data, the computer used for environmental data
acquisition and processing shall also be capable of receiving other signals from
sewage water analyzers and smeasuring devices of basic meteorological data, in order
to allow the environmental impacts on thé power plait to be evaluated in a complex

‘tnanfer.

The devices of environmental measurements and data acquisition as well as their

data processing equipment shall be capable of operating even independent from the
DCIS system of the unil, and are subject to official calibration.

Control Structures

The schemes specified bf the engingering contractor and the subptiers of the main
subsystems are _imp!cmel{ted in the software of process control sysiem and PLC
respectively. The use of backup control and ¢ompact cantrol in the unit control room is
unnecessary with the main subsystems. Any deviation from this basic principte is only
permitted  if the scdpe of delivery offered by "e.g. the supplier of turbo-generator
aggregate includes the antomatic 'conlrol'equipmeh! as a standard con’ﬁginraﬁcn( In
respect of the control equipment of subsystems, the simp!ésl way shall be found. Thus, it
is atso possible to use only PLCs and compécl control ecjuipuient.
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. According to the principlc of distributed intelligence, the signal processing is always be

performed by the processor nearest both (o the signal socce and the destination of the
signa? already processed, using the shortest possible signal path. The manual control of

- manualhutomatic mode, set point, actuating signal can be performed from the operator

)

(10)

console. The operator is not allowed to perfora any alteration on the control structure
and settings. Actions of this kind are rescrved for software maintenance personnel
authorized for accessing higher level of hicrarchy, namely primary enginect's

workstations.
Qpen Loop Conltrols and Protective Actions

Unitstevices used for protective actions shall be approved and certified by an instimtion

of international qualification and accepted by Hungarian authorilies.

In the casc of binary signals, the inpu'lbulpiu level is 24 V DC. During planuing,
approx. 10 % reserve of inputsbutputs shall be maintained to cover the excess demand
that may arise at the time of commissioning and possible minor expansion. Open loop
control and safety tasks can be implemented by using process control equipment ‘or
PLCs (e.g. water treatment, coal and limestone handling). 'The principles desesibed in
“(8) Control Structure” also apply here, in respect to the actions that ‘can be

implemented from the operator console.

The turbo-generator, the associated electric equipment and major consumers are
provided with their own usual protection and sccondary protection. These safely devices
are of traditional wired design and, in the case of turbines, oil-hydraulic, mechanical pr

electrical actuation,

The safely measures: to be implemented by means of process control conipi:térs and
PLCs shall be planned by using the redundancy described in “ (5) Process Control
Computer,” Sighals from protective devices and starting .condilion signals beétween
different types of process control computers and PLCs can only be connectéd as a
binary signal, transfer of signals of (his kind is not allowed on serial line of data bus. In
the case of unified DCIS system and redundant data bu é, the conﬁec‘tion of signals from

protective devices shall be subject to special consideration.
Servo Drives and Actuators

Part of the servo drives of control mechanisms supplied together with the sicam turbine

are of hydraulic sysiem connecied theough hydraulic signal converters to the DCIS. In
“the case of boilers and other process units, the servo drives ace of electric or pneumatic
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operation.  Pneumatic servo drives are usually conneciéd through an electrofpneumatic
signal converter integrated with position control device to the DCIS. ‘The signal level
of pireumatic servo drives ranges between 20 and 100 kPa and the power supply level is
belween 400 and 600 kPa. The electric servo drives are usually connected directly to the
appropriate output boards of the DCIS. :

In the water treatmen! plant, the built-in two-state (openuose) servo drives are of

pneumatu: operauon controlled by means of solenoid valves operaled directly from the

DCIS. The gate valves, onbff valves and  controf valves not mcluded m_lhe conlro_l'
circuits are electrically operated through  power refays conirolled directly. froni the

DCIS. These power relays form part of the electeic power transmission equipment. The

position of valvés, their limit pasitions and states will be signalled to the DCIS. The
electric motors are also operated through powei relays operatéd directly by the DCIS.
The state signals from motoes are also fed to the inputs of the DCIS.

Power Supply, Shock Protection and Earthing System

The power supply vollages to the process control system are 3-phase 380220 V AC 50
Hz and 24 V DC. The 24 V DC power supply is based on two battery sets, provided with
rechargers and appropriate filters. Basically, the DCIS is powered by 24 V DC. The

DCIS is permanently connected through diodes to both battery sets. Equipment that -

shall be operated without interrupt and require 220 V 50 Hz power supply, will be
powercd from UPC (uninterrupted power supply) of appropnate capacﬂy Equipment
not required to be operated without interrupt will be powered from 380/220 V network.

For the pneumatic serve drives, an air supply system of 700 kPa pressure shall be
established with the suitable compressors, air tank and all other devices necessary to
produce compressed air of prdpcr guality. The supply pressure of 140 kPa neccessary

for the pneumatic contro! functions will be ensured using the main air supply system.

The hydraulic power supply equipment together with all their accessories necessary for
the hydrailic system of the turbine are delivered by the suppliers of the main

“machinery.

The shock protection and earthing system is adapted to the systein established in
connection with the electric power transmission. Al the devices of supply voltage or
in put mltagc higher than the specified contact vollage shall be connected to this shock
protection system. The’ green!yellow cores of cables shall be collected togethes by
cabincts on the earthing rail and the latler connected to the steel framc of sabmel in a

visible manner.
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(12) Cabling

The cables of ficld devices are to be collected within the ficld juaction boxes and led
through the multi-core collecting cables to the DCIS. The junction boxes shall be at
least of IP 54 protection and provided with dbor locks. The analogue signals, binary
signals and the power supply shall be transferred by separate cables. In case of
measuring points very far from the process control egquipment, intelligent remote
terminals can also be used. The remote I units communicate with the centre through

the special serial line of the process control compuler.

‘When specifying the cable tra’ék-, the aspects of noise pro’teétion shall be taken into
consideration and appropriate distance between the cables shall be maintained. The
cable bushings between building sections shall be provided with fire barrier in order to

- prevent any cable fire from being propagated.

The signal cables shall be shielded, with copper cores of at least 0.75 mmz, twisted in
pairs, provided with color codes or numbers. When selecting the cables, the
requirements of interfaces (terminal bar, maxi termi-point, wire-wrap etc.) shall also be

taken into account.

In order to ensure the noise protection, the shielding of cables shall be ct}llected on a
separate trunk galvanically isolated from the shock protection trunk. The shielding
system thus established shall be connected to the earthing system only at a single point

(24 V power input),
" (13) Enavironmenial Conditions

The vnit control room shatl be air conditioned and artificial il!uminalio_n shaill be uééd.
‘The set point of temperature control shall be adjustable between 20 and 25 °C, with -
relative humidity between 50 and 60 %. An air flew of 5 to 10 times volume of room .

per hour shall be ensured The noise leve! of environment must not exceed 55 dB(A)

The retay room requires ap'proprialé heating and ventilation (temperature betveen 10
and 30 °C, humidity between 35 and 60 % recommended) with artificial ilumination,
Due to the dust generated within the power plant, special attention shall be paid to the
air filtering in both the dispatcher room and the room of clectronic equipment. By
using ‘pressure ventilation, the infiltration of dust can be avoided. Relating to the

- equipment of the unit, an automatic fire alarm system shall be established. {Refer to
Section 4.1 1.5)
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Within the water trcatment building, a control room of appropriate heating and

yeatilation was established for the water treatment subcenter.

When selecting the ficld devices to be installed within the water (réaiment building, the

acid vapors that may be present shall be taken into consideration.

For the coal and limestone handling subcenter, a separate room shall be provided with

appropiiate ventilation and cooling

The éfectrical and automatic control devices of the subsystein wsed for slag and fly ash
removal shall be designed so as to leave sufficient place for the switching devices and
process conh’d_l equipment, and  be suitable for operator altendance. _Allzthe control
devices to be installed here must be provided with dust-proof casing {min. 1P 54
protection), provided that the thick slurry technology is selected.
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414 Grid Connection

‘Fhe connection voltage tevel of the new 150 MW unit, considering the unit capacity and
the existing 120 kV switching equipment of the power plant, shall be 120 kV.

The new unit is connecied to the outside networks at two points;

1) The generated power is transmitied through the wnit transformer to the 120 kV

network

2) The starting transfornier is connected to the 35 kV netwoik in case of no voltage on”

120 kV at the time of unit start.

(1) Source and Consumer Data

Q‘%% 1)} Soirce data:

(a) Power to be transmitted to the 120 ¥V netwosk

i} In winter

- . new unit 150 MW
- existing units V, VI, X 36 MW
- output power on g‘cnezra(or terminal 186 MW
- self-consumption {new unit CFB + EHE) 25 MW
- power output to the 120 kV network 1ol MW

i) In summer

During the ‘summer loading period, the above output data practically

remain unchanged and 155 MW is used for load calculations.
(b) Cennection of the new unit to the 35 kV network (Figure 4.14.1)

i)  The starting transformer of the new unit shall be connected to field No. 22

and 32 of the 35 kV swilchihg equipinent.

ii) It is used only for a short period in case of having non-operational wire

condilions.
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(2)

2)

Consumer data

It is'exp'ec'led that the demand on the 35 kV bus-bar of Borsod power plant by the
BVK will be 22-23 MW and the demand by EMASZ will be 20-22 MW (altogether

- 42-45 MW) in 1997. The above demands are practically identical during the

winter peak load peridd and during the summer minimam load period because of
the character of 35 kV consumers. For calculations, 42 MW is used as consumer

demand.

‘Calculations on Power Output Distribution

Power oulput distribution on the transmission of 161 and 155 MW output, which is fed

to the 120 kY network in the Borsod power plant has been examined. The power

output distribution calculations are prepared on the basis of the internationally

approved (n-1) principle, which requires that oulput has te be securely trarsmitted for

whatever reason cven if a netwerk element is missing.

)

2)

3

4)

The 120 kV bus-bar of Borsod power plant is connected to the network by the

following 120 kV long-distance power transmission lines:

(a) Borsod-Saj6ivinka, Borsod-Felsdzsolca is a line with 250 mm’ cross-seclion
which is a branch of one of the systems of the Sajéivinka-Felsdzsolca 2x3x250

mm? tine.
(b) Borsod-Miskolc West Fx3x150 mm? line.

Considering the local 42 MW consumption, the above power transmission lines are
capable of transmilling without overload the ouiput éf‘thc new 150 MW unit and the
existing V, VI, X units both in the winter and in the summer.  The. operational

power output distribution is shown in figures 4.14.2 and 4.14.3.

Among the independént 120 kV operational disturbances, the most serious one is
the tripping of the Borsod- Saj6ivanka 120 XV line. In this case, during the winter
toad period, Borsod-Miskolc West line transmits 82 MW and is loaded up to §2%.

In case of the above operational disturbance during the summer load period, the
transmission of the Borsod-Miskole West line is more favoutable because it
transmits only 61 MW and is loaded up to 72%.
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Figure 4.14.2 120 kV Bus-Bar Operation in Winter
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Figure 4.14.3 120 kV Bus-Bar Operation in Summer
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(3)

5

6)

7

8)

In addition to the above, the scparate trips of Felsézsoléa'- Diésgydr and Sajészbged-
Nyékladhdza 120 kV 'powcf transmission lines have been examined. - In this case,
the power output coming from Felsdzsolca and Sajészoged is supplemented by the
Borsod 120 kV bus-bar. The operational disturbances do not result in the
o'\erloéding of the Borsod-Miskolc West line neithér in the winter nor in the

summer load period.

On the basis of the calculations on power outpul disiribution, the transmission of the

~ power output of the new 150 MW unit is ensured in case of a single disturbance

from the 120 kV bus-bar of tlic Borsod Power Plant, with the existing network

" connectlon.” The introduction of the new unit is favorable from the viewpoint of

- the relation between the 120 kV network voltage and the reactive power.

The unit may be connected to the 120 kV field No. 23 which is opposite to the

existing unit transformer . {se¢ Fig.4.14.1).

‘The connecting field is not appropriate from the viewpoint of the bus-bar
transmission but the bus-bar for 1000 A and of 640 mm’® is not overloaded even in

case of the worst operational failure. (In case of connecting to another field, the

‘connection can be implemented only with a 120 kV cable, which would be a

disadvantage and a very expensive solution in the intensively utilized power plant

area).

Short Circuit Fault Examinations for 120 kV Star Point Connection

)

2)

3)

The opesational status with regard to the winter peak load from the viewpoint of the
fault stress has been examined. The sub-transient values of tl'w' three-phase and
single-phase eatth faults occurring. at the 120 kV bus-bar of the Borsod power plant
have been determined on the basis of the loaded network.

The short circuit fault safely of the 120 kV switching equipment of the Borsod
power plant is 4000 MVA. The unit transformers of the existing units V, VI and X,

* which remain in operation in the power plant are ¢arthed by & joint star point choke

of 3.03 ohm.

The star point of the 12035 kV coupling teansformers is direclly carthed. The
calculations are basically influcnced by the 120 XV bus-bars of the 4004120 kY

feed points at Sajéivénka and Felsdzsolca, of which bus-bars ar¢ eleétrically close to
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the Borsod 120 kV bus-bar. The blis-bar at Sajéivanka operates ticd together and
the one at Felsbzsolca opetates separately.  (see Fig. 4.14.4).

4) According to the result of the calculation, the 3F fault current 17 kA does not
exceed the permitted value of 18.75 kA.

5) The value of the single phase short cir'cuh fault current is 19.9 kA if only the units
connected to the 3.03 ohm star point 'choke_a_re units V.VI and X. This value
exceeds the permiited 18.75 kA, The single phase shorl circuit fault current can be
reduced to 18.5 kA by choking the star'point of the new unit teansforimer. 7
'Cohsidi_ering thi's,.t_he star point of the transformer of the 150 MW unit is 10 be
earthed through the 3.03 ohm commion stat point choke.

(4) Evaluation Summary of Connectivity of the New Unit to 120 kV Network

1) As the resulis of the network examination regarding th'e. new 150 MW unit in the
Borsod power plant, the transinission of the output of the unit may not cause
ovérloading during normal operation and in case of a disturba_nce; Therefore,
there is no need to extend the 120 kV nembrk_. From the viewpoini of the refation

between voltage and reactive power, the propesed location of the unit js appropriate.

2) From the viewpoint of the bus bar tearismission, connection 10 thie 120 kV field No.
23 is permissible and the existing bus-bar of 1000 A and 640 mny is suitable for

connection.

3)- Oan the basis of the short circuit faul calculations the star point of the wunit
" iransformers of the new unit is recommended to be earthed through the existing
3.03 ohm choke.’

4) The new unit has to comply with the requirements of the UCPTE connection with
regard to primary conlrol, reserve power outpul maintaining and vollage-reactive

powcr control,
(5) Exiension of §20 kV Swifching Equipment

The generator of the new 150 MW unit is cor_inecieé to the existing 120 kV switching
cquipient through a unit transformer (sce Fig. 4.14.1). The arrahécmem of the
existing 120 kV swiléhing equipment is an open-air twin-bus + aﬁxilriar'y bus system.
Devices are the traditional Ganz makes i.e. circuit-breakers, instrument transformers,
intercuption keys (models OTKF 4001-120/1000, AOK 123, FFOK 123, respectively).
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(6)

Buscs are made of aluminum cables of 1x640 nim2 fastencd by means of glass

insutators. ‘The average age of the cxisting $20 kV units ranges from 1010 15 years,

Circuit-breaker shall be located at the currently vacant fie}dd No.23 of 120 kV

connection of the new unit

{a) The receiving field can be located at the n'carc_st point of th_enew unit. In addition,

the unit transformer can be connecled to the recéiﬁng field through acable.’

(b} During the complete ins!al}aii_on work of the recciving field, a regular operation of

the existing swilching equipment can be maintained.

(c) When sclecting the devices for the branch, installation of the Jatest circuit breaker

with extinction agent SF6 is recommended.

(3) As for the instrunientation of the receiving field, the read-out current' meter shall be

located at the 120 kV side of the unit transformer.

(e) The 120 KV stat point of the newunit transformer shall be connected to the existing
choke of 3.03 ohm (model ACT 1x48535). The transformer and the choke can

be interconnected by a cable.
Investigation of 35 kV Equipment for Consumer Demands (see Fig. 4.14.1)

1) The 35 kV bus is made of aluminum with the dimension of 1 x 120 x 10 mm. The
circuit breakers shall be brand-new of model EIB (fon = 1250 A, fz = 50 kA).

2) Feeding the 35 KV bus of BVK

The 35 XV consumer demand of BVK ranged from 22 to 23 MW can be provided
even at a twofold transformier shortage through the 120485 kV coupling
transformers Nos. 1K, IIIK and 1VK. The main transformers Nos. [ and 1I
connected to the 35 kV bus of BVK can be removed.

3) Feeding the 35 kV bus of BMASZ Rt

(a) With the elimination of units Nos.. IV and VIIE, direct elecieic generator feeding
will be provided by unit No. Vli. A consumer demand of 20 to 25 MWat the
35 kV bus can be met through coupling transformer No. I of 12085 kV from
the 120 kV voltage network by unit No. VII.
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(b} If the coupling teansformer is broken, the 35 kV consumers can still be supplicd

through units Nos. V and VII through main transformer No. 1V of 3510 kV.
The precondition for this is an operational feeding of the EMASZ bus by means

* of unit No. V and a joint isle mode of unit V with unit No. VII on the 35 kV

1)

network.,

During summer load periods or when unit No. V is out of order and no
transformation 12035 kV is available, the EMASZ bus is required to be fed
either from the 35 kV or 120 kV network. Possible solutions for the problem

are as follows:

i) .Joining the 35 kV buses of both BVK and EMASZ with the existing

isolators. This, however, will present an operational limitation owing to
the different star point managenient of the two 35 kV bus aad, in addition,

earth leakage may be increased.

it) ~ Feeding the SMASZ bus through one of the transformers by one of the
BVK 35 kV buses. This is unfavorable for BVK because of the necessity

of using a single-bus mode.

" iii) Removal of one of the 120/35 kV coupling transformers of BVK from its

existing connection poihts and connecting it to the EMASZ bus.

From operational view point of both the 120 kV and the 35 kV buses,

using transformer No. 1V is preferable.

(d) In principle, 120 kV is fed through main transformers No. 1V of 35120 kV and '_ '

(¢)

No. It of 120/10 kV, and through the auxiliary bus. « This salution, howeier, is-

" not recommended cither from the operational viewpoint or from the viewpoint

of protection serviceability.

It is recommended that EMASZ's consumption will be transfered either to the
120435 kV coupling transformers supplying BVK by joining the 35 kV buses of
BVK and EMASZ or to one of the transformers.

In order to prevent possible power interruption during the load transfer, one of
the coupling transformers should be reconnected to the EMASZ bus.

It is advantageous that main transformer No. I of 120/10 kV is kept
operational. It ensures feeding to 120 kV through the 10 kV auxitiary bus

when the unit transformer of any of vnits Nos. V and VI {ails.
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)

(8)

4) Star point management of the 35 kV network

In addition to ensuring a reserve feed-in capacity for unit No. V and EMASZ bus,
main transformer No. 1V is necessary for star point maﬁagc’mcnt of the 35 kV
network. Star point management is ensured during the ovtage of main transformer
No 1V, provided that main transformer No. VII and the generator are retained in

operation.

Conncction of Starting Transformer of 25 MVA to the Network

In the places of the main transformier fields to be vacant en the 35 kV bus, the starling
transforimer can be connected.  Considering the three coupliﬁg transformers of 120135
kV insialled on the BVK bus, the starting transformer is proposed to be connected either
to field No. 22 or field No. 32.

Protection and Automation for Network Connection

1) In order to facilitate conncction of the generator - transformer unit connecting in

field No. 23 to the protection system of the 120 kV switching equipment, the

following items are required:

(a) impedance decrease protection of independent delay
(b) autonemous over-current protection of zero order (reserve protctlidn)
(¢} three-phase autonromous - over-current protection of zero order  (reserve

protection)

© (d) conncction 10 the (exisling) circuil breaker seizure protection system

() connection to the (existing) bus protection system

(f) connection to the unit protection system

- 2) The transient ability tests of the power plant shall be carried out. The results of

tests may necessitate the supplementation of the protection system of the wires
connected to the Borsod bus of the 120 kV (protection acceleration, provision of

protection signal transmission paths).
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