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INTRODUCTION

In the Capital Goods Dewlopment Project being conducted by SPO
and UNIDO for planning the future of the capital goods industry
in Turkey and shorbterm strategies for this critical sector of
econbmy, electromechanics have been identified as cne

of the priority sectors.

SPO has placed heavy e¢mphasis on an analysis by the Capital Goods

Deveicpment Project of all the major project. conceived for manufacture

of different categories of capital goods. One of these was manufacture
cf electromechanical products by the State Economic Enterprise -

Turkish #lectromechanic Industry (TEMSAN).

This report deals with the dewand and capacity for manuiacture of

electromechanical products with special reference to TEMSAW.

Sinre $P0 wes ke. a on a clear analysis of TEMSAN's investment plan

as a matier of high priodty, the first exercise was demand proiectlons
of items which are proposed to be produced by TEMSAN. The objective
wag tc define the capacity that could be needed in Turkey for theae
products according to demand forecasts of TFX and analyse them with
reference to the capacity in public and private, avallable as well as

planned.
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This study was conducted by Mr. Hasan Yilmaz, SPO expert, under the
direction of Mr. M.M. Luther, Chief Technical Adviser, Capital Goods

Development Project.

The project management is grateful to TEMSAN General Manager
Mr. Nejat Akinciturk, TEMSAN experts, Mr. Ersin Gwmay and Mr. Siddik
Bektas who made themselves available for discussfons at different

stages of the study.

Mr. Vahit Erdem, National Project Coordimator of the Capital Coods
Development Project ana head, Sectoral Planning Division, SFO.

Mr. Abdullatif Tuna, expert, SPD, were continously associated with

the study.
M.M. LUTHEK,
C.ENG.F.1.MECH.E. (LOND)F.I.PROD.E. (LOND),
CHIEF TFRCHNICAL ALVISER,
CAPTIAL GOODS PRJECT IN TURKEY.
U.N. BUILIING, 157 ATATURK BULVARI ».0. BOX 407, AHKAT(A‘ CABLES : UNDEVPRO TEL : 28 34 85 TELEX @ 12624




Birlegmis Milletler Kalkinma Programi

UNITED NATIONS NATIONS UNIES

DEVELOPMENT PROGRAMME IN TURKEY
UNIDO-CAPITAL GOODS DEVELOPMENT PROJECT IN TURKEY

Page 3

DEMAND-CAPACITY ANALYSIS OF TEMSAN PRODUCTS

1. THE ORIGINAL PROJECT

1.1. TEMSAN was founded in 1977 to manufacture hydraulic and steam turbines,
steam boilerg, hydraulic and steam generators, pumps, alternators,
transformers, circuit breakers, synchronous, asynchronous and DC
motors, energy transmission lines and its equipment.

1.2. These products were planned to be manufactured in following factories:

Site A: DIYARBAKIR

Factory 1 : small water turbine and Pumps.
Factory 2 : small dyraulic generators and motors
Factory 3 : steam and water turbines.

Factory &4:: high capacity generator, steam generators and wotors

Site B : MALATYA

Factory 5 : steam boilers

Factory 6 : transmission line hard-ware.

Site C : ELAZIG

Factory 7 : transformers

Site D : ANKARA

Factory 8 : circuit breakers.

U.N. BUILDING, 197 ATATURK BULVARI P.O. BOX 407, ANKARA CABLES : UNDEVPRO TEL @ 26 54 83 TELEX @ 42684
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[ -
Capacities and product-meéx of these factories are as follows:

ot
.
(95
.

FACTORY 1 - SMALL WATER TURBINES AND PUMPS

Small watcer turbines 9 units 0-20 MW
3,
Pumps - A Type 230 units 1200 ™ /hr.
i 13}
B 250 " 1800
11) 11
¢ ¢ o 3060
D [1] 1]
i " 20690
E " . 1Al
241 20007
F ” 3
20 " 16060
G 1" "
10 ‘! 100
1 '
i 6 " 10C0
1" ¥
K 330 7 20430
TOTAL 900

FACTORY 2 ~ 3MALL HYDRAULTYL CUNERATORS AND MGTORS

small hydraulic gnerators g units =20 MW

Motors -~ Asyuchronous Motors 350 KW/unft 600 unite 210 MY
Asynchronous Motors 1200 " 50 " no v
Synchronous Motors 380 " 5¢¢ " 210 "
Synchronous Motors 1200 " 1so " tso v
Direct Curreat Motors7s0 i 19 " 75 "
Birect Current Motorsl1200 " 50 " 53 "

Total 1700

UN. BUILDING, 197 ATATURK BULVARI P.O. BOX 4507, ANKARA CABLES | UNDEVFL: © 25 54 85 TELEY. | 42684
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FSCTORY 3 - STEAM AND WATER TURBINES

Steam Turbines 2 Units 300MW

2 " 200MW
TOTAL & "

Water Turbes 3 " 23 MW
3 1] 45 "
3 ”"n 6() 13}
2 Y 125"
1 155"
2 ” 175"

TOTAL 14 "

FACTORY &4 - HIGH CAPACITY GENERATORS., STEAM GENERATORS AND MOTOVE *

Steam Generators 2 Units 300 M
2 m 200 MW
TOTAL 4 "
Hydvaulic Generators 3 " 23 "
3 " 45 "
3 " 60
2 " 125 "
1 " 155 **
2 " 175 "
14 "

* According to latest feasibility report, all the motors are to be nanufacrured in
Fac.2.
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FAGTGRY 5 ~ STEAM BOILERS
Steain Loilers 2 Units 300 MW
2 inits 200 MU
FLUTORY 6 - TRANSMISSION LINE HARD-WARE
34,5 KV line bardware THY rens
£54, 380 KV line hardware FARY ~
FACTORY 7 - TRAUSYORMEKS
Transformers 50 HMVA=-154/ 30KV i3 Srit/vear
" 100 MVA-134/358Y i
" 150 MVA-380/ L54KY
v 180 MVA-380/154 ©¥ i
FACIORY 8 - CIRCUIT BREAKERS
Medium voltage circuit hivakers NVEAM VOG0 n s
RIEAY 756 H
High voltage circuit hrealers HVARYAY 160
420KV 40 "
High voltage f<oloirin 170KY o0 "
420KV 105
U.N. BUILDING, 197 ATATURK LJLVARI P.O. BOX 477, ANKARA  CABLES : UNDEVPEO  TEL @ 25 0+ & PR A
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3.1.3. The planned annual capacity of this factory, 130MW (9 urits
2000 tor.nes) should be urgently vealised. There is no capacity

for these {n the private sector.

3,1.4, It will be crucial for the government to take a policy decisgion

that DSLi should order all thefr small water turbine needs on

‘TEMSAN 1f TEMSAK will take the necessary managerial and other

geps to build up its manufacture in good dme.

3.2. PUMPS
TEMSAN is planning to manufacture 9 different types of pumps in the

same factery at Diyarbakir.

3.2.1. Capacity and product-mix of these pumps are given in Cshprer 1

Para 1.3.

3.2.2, It is understcod from TEMSAN that no adidtional machinury other
than what is already installed is required {on the small hydravliic

turblne factory to machine and assemble pumps.

3.2.3. 1t 1s recosmended that TEMSAN should develop its capabliticvy
to produce pumps ONLY for bofler-feed In thermal power
stations and leave others such as those required fer irrigation

etc. to other manufacturers.

UN. BUILDING, 1§7T A “JRK BULVARI F.O. BOX 407, ANKARA CABLER ;| UNDEYPRO ThL : 26 54 83 TELEX © 42474
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__CUART 1-5
Watcr Turnire Lenand
{ilr, in tennes, Tover in Ms)
F; v ey o YSeart . ™ ote o
Averane emay Capacity
Welrth Power nics Weipght !
A~ 06-20 MU 2077 118 Y 2000 150 3
B~ 20N-130 My 3201 HE 12 2686 * 1139 * !
c-  150-300 M) 883 320 2 * ok * % *
* These figures ave the prorosed capacity of Temsan for 20-175 MY
water turhines i the oviglnai foasibility report, It is recomnended nhat S
Moy sanefac e weter forbinse upto 150MU only.
* ok Tt 15 31so recomiended that TeMOAN should make a revised study on its
aviginal feasihlility rovert ro manufacture 150 300 MY water turbines.
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4. FACTORY 2

4.1.1. Small hydraulic generators (0-20 MW) for similar capacity
water turbines are propcosed to be manufactured in the small
generator and motor factory at Diyarbakir.

4.1.2. For fabrication operations, machinery and plant have already
been installed. TEMSAN plans to install the necesaary special
purpose machine tools in 1983.

4.1.3. Detailed demand figures during 1985-1998 on tonne and MW
basis are given in Chart I1A & IIB CGraph I1. Average
demand for 0-20 MW hydrauvlic generators during the period
1985-1998 is 198 MW (19 units, 1642 tonnes).

4.1.4. The planned capacity of this factory, 150 MW (9 units,

1500 tonnes) should be urgently realised. There is no capacity
for these in the private sector.

4.1.5. It will be necessary for DSI to coordinate its future demands
for small hydraulic generators with TEMSAN so that the latter's
capacity is fully utilised.

4.2. MOTORS
In the original feasibility report, TEMSAN planned to manufacture
motors of different capacities in two factories. 1In 1982 a revised
feasibility was prepared and TEMSAN decided to decrease its range
of manufacture and concentrate it in a single factory.
4,2.1. Proposed capacity and product-mix of this factory is given in

Chapter I Para 1.3.

4.2.2. Demand data for motors has bot been studied by Capital Goods

Development Project.

15N, BUSLDING, 197 ATATURR BULVARI P.0. BOX 407, ANKARA  CABLES : UNDEVPRO  TEL : 26 54 85 TELFEX : 42634
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_PCHART IT 8
Hydraulic penerztor demand
(Wr, in tonnes, Power in MYs}

_Average demand/:car ___Capacity .

isicht Power Units Weleht Powet
Ae e MY 164210 195 19 1500 150
g 0L R0 MY SNH0MUT 714 12 7000 * 1139 *
Ge e 0t i 268 526 2 * k *

“iaz flgures are the proposed vapacity of TEMSAN for 20=-360 Wi’

.

that [
todrandic generators, It 1s recommended A manufactureﬁaydraulic

asmorstors tpto 150 MW only may he taken up.

~ o ¢» iz nlso recomnended that TEMSAN should make & revised study

A

v irs original feasibility report to manufacture 150-300 MW

indranlic penerators,
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5.1. STEAM TURBINES

5.1,1. TEMSAN i{s pianning to manufacture steam turbines together
with high capacity vater turbines in the same factory at
Pivarbakir. Sc far there has been no investment. -

5.1.2. Propused capacity for steam turbines is 1000 MW p.a.
(4units, 2283 tonnes).

5.1.3. Distribution of steam turbine demand during 1985-1994
on weight and MW basis is given in Page 17 Chart TIT,

5.1.4. The demand figpures at around 2 units pa. evenly spread
upto 1995 after which 1t is nil.

5.1.5. The avarage demand during 1985-91 1is 290 MW (711 tonnes)
and thercafter the demand is nil in 1992, and thereafter,
2 units each in 1993 and 1994 and 1995. Average demand
during1992-1995 1s 1020 tonnes, 450 MW p.a.

S5.1.6. Manufacture of 5£eam turbines for power generation

U.N. BUILDING, 197 ATATURK BULVARI P.O. BOX 457, ANKARA  CABLES : UNDEVPRO TEL : 26 54 85 TELEX : 42084

1s a high zcwolexity job and 1t is expected that

thelr manufacture to be fully established will take
Jlonger than 5-h years-considering that even the factory
building have not been sandl oned yet. Thereafter -
the level of demard is too low to make its manufacture
econonical. On grounds of economy at least it will

be more appropriate to meet the demand by imports.
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5.2. HIGE CAPACITY WATER TURBINES

5.2.1.

5.2.2.

5.2.3.

5.2.4.

5.2.5.

5.2.6.

As wmentioned above so far there has been no investment for
manufacture of these turbinres,

The average anaual demana for 20-150MW water turbines during
1985—1988 is 714MW pa. (12 units, 3201 tonnes). In addition
there is an annual avaerage demand of 520MW(2 units, 883

tonnes) for higher capacity (upto 300MW) water turbines.

Details of this demand are given in Chart I and Graph IV, V in
Page 20 and 21.

TEMSAN porpose tu set up an annual capacity of 1139 MW

(14 units, 2686 tonnes) for water turbines in the range

20-175MW. There §s no capaclty for these in the private sector.
It {8 recommendced that this capacity should be set up urgently for
manufacture of turbines upto 15O0MW capacity.

It is recommended that DBST should coordinate its future demand
for water turbines in this range with TEMSAN's production
programme.

A techno-économic appralsal may however be conducted to establish
the economic viability of their manufacture with special
consideration of additional equipment that may be necessary

for them.

6. FACTORY 4
6.1. HIGH CAPACITY HYDRAULIC GENERATORS

Higher capacity hydraulic generators are proposed to be manufactured in

a combined hydraulic, steam generator and motor factory in Diyarbakir.

6.1.1. There has beenm investment so far on this factory.

6.1,2. The averase annual demand for 20-150MW hydraulic generators

during 1985-1993 1s 714MW(12 units,5059 tonnes where demand
for 150-300MW hydraulic generators at the same period is
S20MW(2166 tomnes,2 units]-Details of demand figures are
given in Chart II in page 13 and in Graph VI and VII

in page 22 and 23.
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6.1.3. TEMSAN propose to set up an annual capacity of 1139 MW(1l4 units,
' 7000 tonnes) for hydraulic generators in the ragne 2 -300 MwW.
6.1.4. It is recommended that the capacity for 20-150 MW hy:ralic generators
should be set up urgeﬁtly.
6.1.5. It will be crucial for the Government to take a policy decision
that DSI should order all their hydraulic generator needs on
TEMSAN if TEMSAN takes the necessary managerial and other steps

to build up its manufacture in goods time.

6.2, STEAM GENERATORS
6.2.1. TEMSAN's proposed capacity for steam generators is 1000 MWpa.

(4 units, 1123 tonnes;.
6.2,2. Distrubution of steam generator demand and demand/capacity balance
during 1985-1994, on wieght and MW basis are given in Chart IV,
6.2.3. The demand figure is fairly even upto 1995 at 2 units per annum.
6.2.4, 1t is understood from TEMSAN.that the basic manufacturing facilities
are similar to these required for hydraulic generators. Considering
that the factory building have not been constructed yet and the level
of future demand is low, no special provision need be made at present

for manufacture of steam generators.

7. FACTORY S, STEAM BOILERS
7.1. TEMSAN is planning to manufactue steam boilers in a €actory at Malatya.
7.2. Although on 18,.8.1982 "Board for CoordRf® tion of Economical Affairs”

recommended estahlishment of a new enterprise with participation of TEMSAN,
Seker Fab.A.S. VKW (Germany) and other private sector companies, to
manufacture steam boilers, this has not bcen realized.
7.3. GAMA, a private sector firm, which manufactures industry type steam hoilers,
sipned a contract with Bahcock, and Wilcox from USA to manufacture power plant
type boilers. Also GURIS, another priwvate sector fimm, have entered into 3
" an agreement with EWT of Germany(American-Cerman partnership) for engineering

setvices and technology transfer to manufacture this type of boilers.

-~ '
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SUN~TEK (Sungurlar+TEK) 1is also in this field with & Steinmuller
licence. Planned capacities of these companies are given in
Chart V, Page 28 .

7.4. TEMSAN's original planned capacity is 1000 MW (4 units, 40.000 tonnes).
They are however now planning to reduce it to half and manufactur:
steam boilers with VKW licence at Diyarbakir.

7.5. The average annual demand during 1985-1995 is 352 MW (13590 tomnes)
(Chart V graph IX). Average demand during 1992-95 1s 8286 tonnes-450MWs.

7.6. The total planned capacity of all these units is 134.000 Tpa. (3350 MW).
The proposed capacities at any one of these firms however'is expected
to be enough to meet the anticipated demand.

7.7. It is8 recommended that the Government should urgently decide, és a
matter of policy which unit shauld take up manufacture of power
generation steam boilers, carefully evaluate its product-mix (which may
include other boilers and equipment requirdag similar manufacturing
facilities) and then give it help and assistance to reach its planned
capacity In 3-6 years time. This is particularly necessary because the
Turkish local demand for these power boilers is relatively low and
there i8s a possibility of TEK finding imporés to be attractive.

Temsan having been brought under TEK now, are best placed to develop

this capacity.

8. FACTORY 6
TEMSAN 1s planning to install an transmission line hardware factory at
Malatya.
8.1. Proposed capacity and product-mix of this facotry, which 1s in planning
phase at present, is given in Chavter I, para 1.3.
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8.2. Recently a merket stuidy has been done by TEK and TEMSAN and
it 1is understood that this project has been dropped.

9. FACTORY 7 - TRANSFORMERS

9.1. As TEK's outputs of demand study were not readily available,
report of the special committe, which was formed to do some
preparatory work for 5th V year development plan has been taken as -

the basis for this report.
9.1.1. The basis of this demand study was the additional power,
planned to be generated each year.

9.1.2. In the special committe study, transformer demand factors
per unit of additional capacity was calculated for six types of
products.

9.1.3. Turkey's transformer inventory in 1981 was evaluated and a ratio
of MVA to taal MW for each group of transformer and average MVA
found. Percentages of 380 KV, 154 KV(66KV included}, 34,5 KV
transformers and lower to total are respectively 31%,48.52 and
20.5%. Thse and cosine conversion factor (1/0.83=1.2) to
convert MW to transformer power MVA were used to calculate demand
factors.

9.1.4. In order to get annual transformer demand on MVA basis, these
factors were multiplied by additi-.al capacity needed each year.

9.1.5. Yearly adidtional capacities given in the SCR and related demand
figures are given in Chart (VI).

9.2. DEMAND/CAPACITY BALANCE

9.2.1. In TEMSAN's feasibility mport, which was prepared in 1977,
the capacity proposed was as follows:

50 'MVA 154 KV 18 units
100 " 154 " 12 "
1s0 ™ 380 " 1"
180 " 380 " 7 "

9.2.2. In the .absence of any other basic data, it is assumed that
380KV ¢68,155MVA) group in SCR corresponds to 380 KV
(150, 180MVA) group in TEMSAN study and 154 KV(3IMVA) group
in SCR corresponds to 154 KV (50, 100 MVA) group in TEMSAN

study,
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9.2.3. Transformers below 154KV are manufactured in private sector and
as the capacity in private sector is not fully utilized these
transformers were not considered in TEMSAN, feasibility report.

©.2.4. Comparison cof the results of demand studies and TEMSAN capacity is
as fclilows:

CAPACITY ___DEMAND
_TEMSAN SCR(TEK) _ SCR_
__MvVA _Units MVA Units _MVA lniis
380 KV 150 MVA 1650 11 1606 24 1278 19
180 MVA 1260 7 2219 14 1756 11
154 KV 50 MVa 990 18 465 15 370 12
100 MVA 1200 12 4389 140 3453 111
TOTAL 5010 8 8650 133 6957 153
9,3, RECOMMENDATIONS

9.3.1. Tt is recommended that TEMSAN should set up an initilal capacity
of 2910 NVA(I8 untits) of 380 XV transformers urgently as prcposed
with a provision ® expand 1t to 30 units later,

9.3,2. Other trausformers way be developed in the private <ector. It is
’ presumed that rransformers other than 380 KV(154V or lower) can
be manufactured by TEMSAN in the same factovry 1if the private sector
does not meet the demand.

9.4. TEMSAN must update {ts demand study aund prepare suitable plans for
setting up the manufacturing capacity.

19. FACTORY 8 ~ CIRCULT BREAKERS
10.1. TEK's outputs c¢f demand study were not readily availavle and report
of the special committee prepared about circuit breakers was studied
to come to some broad conclusions.
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{ 10.1.1. In this report amount of cirouit breakers and Isolators per
! transformer is given as follows:

380 KV 23 isolators 6 circuit breakers
! 154 KV 11 " 4 " "
10.1.2. Such information was not worked out by specisl committe for

mddium voltage isolaters and circuit breakers.

| 10.1.3. In paragraph 9.2.3. 380 KV transformer demand was calculated
as 30 units whereas demand for 154 KV transformers was 123 units.
10.1.4. It is concluded that demand for circuit breakers and isolaters

for these KVs are as follows:

Circuit breaker Isolater
154 KV 492 1353
380 Kv 180 _ €90

15.2. Latest proposed capacity and product-mx of circult breaker and isolaters
factory is given in Chapter I, para l.3.
10.2.1. Demand/capacity balance is as follows:

Capacity Demand

Circuit breakers _Isolaters _ Circuit breakers Isolater

Iller *
TEMSAN Bankasi Private TEMSAN Priv,

Mrifum Volt. (12-36KV) 1800 4200 - 37,650

High Volt.(170KV) 160 - - 400 750 492 1353

High Volt. (420KV} 49 - ~ 100 - 180 690
* Proposed
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10.2.2. Iller Bankasi have already installed (but NOT COMMISSIONED)
a Factory in Ankara, with Siemens collaberation and participation
of medium voltage C¢B's. It 1s recommended that this may be
! expanded to cover 154 KV and 300 XV 1isclaters and circult hreakers.
‘ There is adequate capacity for !V isolators in the private sector
who also have some capacity for medium voltage C8's.

11. OTHER IMPORTANT FACTORS
11.1. The crucial need for the electromechanical industry is to develop
t the engineering skills for design and development, manufacture and
: {nstallation of comprehensive systems for Power generation,
transwission and distribution. This involves and intimate contact
between the users (mainly TEK) who should design the overall power
systems and manufacturers who have to design and develop the machinery
and plant against as a coordinated machinery and plant systems.
1t is recommended that TEK should prepare plang for this and allo:
suitable roles to TEMSAN and other agencies directly or indirectly
connected with it, :

11.2. The entire, manufacturing plan of TEM3AN will depend on an effective system
of procuring broughts o.t particularly large heavy duty castings and
forgings, cdpper sections and such other items which are expected to
be manufactured and supplied by cther public or private secter units
to TEMSAN. It is recommended that TEMSAN prepare urgently a possible
rlan of action for this aspect for all units for which it has been

i

recormmended that TEMSAN should set up manufacturing capacity.

11.3. Development of manpower to design plan, manufacture, control and
manage the complete TEMSAN facf{lities, workers, engineers and
managers of different technological disciplines will perhaps be
the most challenging aspect of capacity development. This needs
urgent attention of the management and the Government.
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SUMMARY OF CONCILI'STCNS AND RECOMMENDATIONS

12.1. Demand projections have been generally made on the basis of TEK's
projection of power generation, distribution and transmission upto
2000 proposed in l980-'This data however has not heen updated for
hydraulic and steam turbines and generators and boilers according to

$P0.s projection in April 1983,
12.2. Wherever these projections are not available, demand forecasts made

by special conmittees set up by SPO for the 5th Five Year Plan have
been used.
12.3. Following conclusions have been reached about items in the original

produ¢-mix of TEMSAN.

PROPOSED CAPACITY OF TEMSAN RECOMMENDATIONS

1. Small water turbines(5-20MW) Small hydraulic turbine and
2000 tonnes, 150 MW, 9 units generator factorles' capaclity

2. Small hydraulic generators(5-20MW) should be set up urgently, and
1500 tonnes, 150 MW, 9 units necessary funds allocated so that

all machinery and equipment are
commissioned by end 1984,

3. Pumps The project may be dropped-TEMSAN
900 units may hewever take up manufacture
to the extent possible in the
hvdraulic turbine €actory.

4. Motors
Azynchronous Motors 510MW, 850 Units Only special heavy-duty motors
Synchronous Motors 390 MW, 700 units for which there 13 no capacity in
Direct current Motors, 135MW, 150 units private sector should bhe manufactured

in hydraulic generator shop without
.any additional investment except

for balancing, testing and punching
machines. In the production
programme, priority, however, shounld
be given to generators.
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PROPOSED CAPACITY OF TEMSAN RECOMMENDAT IONS

5. Steam Turbines

2288 tonnes 1000 MW & units This may be @ropped

6. Steam Generators

1123 tonnes,1000MW,4 units This may be dropped

7. High capacity water turbines(25-175MW) As far as the high capacity
2680 tonnes,!139 MW,14 units hydraulic turbines and

8. High capacity hydraulic generators(25-3000MW) . generators are concerned, it
7000 tonnes, 1139MW,14 units is recommended that(i) TEK,

TEMSAN and DSI should coordinate
fresh projection of their
future demand on the basis of
latest plans for setting up new
hydraulic power stations upto
2010. (11)TEMSAN should update
its feasibilitystudy for manu-
factum of high capacity hydrau-
1ic turbines and generators, tak
into account the capacity already
set up in and the expansion of

. small turbine and generator fac-
tories' capacity to take up manu-
facture of sets upto 150MW and
submit it to SPC in 1984 for mo-
dification,if necessary, of invest
ment decisions.(In this study
manufacturing facilities alraady
available/planned in both public
and private sector should be
taken into consideration).

9. Transformers Private sector capacity will
50, 100 MWA; 154KV;30 units need sizable modifications/
150, 180 MWA; 380 KV; 18 units expansions to be able to meet

the demand of all ranges. (It is
recommended that) the earlier
studies should be immediately
updated by TEMSAN taking into
account the latest projection
of demand and capacity.
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PROPOSED CAPACITY OF TEMSAN

X. CIRCUIT BREAKERS/ISOLATORS
High voltage circuit breakers
Med. " ” ”
Med. voltage isolators

XI. Steam boilers

40000 tonnes, 1000 MW, 4 units

X1I. Transmission hardware factory
34,5; 154; 380 KV

U.N. BUILDINO, 197 ATATURK BULVARI P.0. BOX 407, ANKARA
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RECCOMMENDATIONS

It is considered desirable

for TEMSAN to take-over the
already installed but not
commigsioned circuit breaker and
isolator factory of Iller Bank

in Ankara, Temsan should urgently
take managerial and other steps

to fully ucilize this capacity
expeditiously.

It is recommended that TEMSAN
sould be responsible for

design and installation of steam
boilers as far as possible, they
should procure parts from

T. Seker Fab.A.S. and other
private sector firms, manufacture
some parts in Diyarbakir and
assemble and test them.

This has been dropped by TEMSAN.
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12.4. 1t is also recommended to TEMSAN to make a detailed 'make or buy'
analysis for each factory snd keeping its own manufacture minimum and
procuring supplies from other Turkish sources as far as possible,

without sacrificing quality.

12.5. The cricual need for the dectromechanical industry is to develop
the engineering skills for design and development, manufacture and
installation of comprehensive systems for power generation transmission
and distribution. It is recommended that TEK should design the overall
power systems, and also take up the responsibility of coordination of
all related agencies including TEMSAN who have to design, develop,

manufacture and erect the manchinery and plant.

12.6. It is recommended that, management of TEMSAN and Government should
pay urgent attention to recruitment and training of manpower to
design, plan, manufacture, control and manage the complete TEMSAN
facilities, including workers, engineers and managers of different
technological disciplines. This is likely to be the most challenging

aspect of 1ts development.
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SITC Code 711.11 - Steam and other Vppour,peneratiay boilere

- STE/AM BOTLERS POR POWER PLANTS AKD USTR_INDUSTRYES

Fabricated equipments

61 8 S 10 1 _.12 13 L 15
HMnjor : : - Honufacturing  iManufecturing Manofacturing
~gle lonencleture - Specification ; Major Spec.-1 _'Mz%or Spec.-2 Type ©  Jcharacteristic Jchnracteristie [characterfstie Origin
Eagls Hachine Komenc v _(Cerpncity) Optional Optiondl -1 -2 ] -3
) p ; - ! | - Plete” 7 -
e ! ol o! o [ 20 « o! Y
Name i'g Outpot g'é Pressure gi Tcmgrature gi Deseription - Welght(tons) D Mein body lvgg thickneos §‘
O t/h <__r___(_155/cu ) | ey J B1sI . O, neteriale ne, . .
T ! + }
tatural icn bollers ! 1,Upto 25 1i0gto 50 1ivzto 200 lJattucinovercosl  {1{Upta § 1/M11¢ steel 1{upro 20 1iTurkey
Natural circulsticn ‘ 2i25-50 I2.:.0-100 21200—300 flred 245-10 lupte 0,20 2{20-40 2 Irporte
- 11 : 3;50-100 3:,100-150 31.300-1400 24Brown conl 3)10-25 crrbon 3,40-50
e 41109-200 4}130-200 4:400-450 f1ved 4125-50 {(untested.~  ajover 50
cupercritical boilers ; 5i20-300 51200-250 54450-500 3.};sgnne fired 550-100 |quelieyy” :
Tupere | 61300-500 6.250-320 '61500-550 GaFuel of) fired  16]100-200 2 Corbon steel
. 2 lation boilers | 745C0-1000 7i0ver 300 7,0ver 550 S .Natural gos 74200-300 above 0,20 €
Lopexotles cixenlecio 8110902000 » fired £1302-500 tested
¥ano-tudbe boilers : 9iOver 2000 waSu]thp liquor [940ver 500 quality

Others

]

ifired
7.Corhined fired
CMWaste fired
9J0thers

3jBoiler steel
4)A110y steel
S{figh allcy
steel
6{Stainless
nteel
7dNon-fexrrous
materialg

940thers

1 ZEAXINNY




SITC Code 712,61 ~ Steam end other vspour units, mot incorperoting bellers

= _STEAM TURBINE POR POWER GENERATIOh AND PROCESS INDUSTRIES

9

10

Machines

2

67 11 12 13 14 15
1 "gior . i i ‘Manufacturing  Manufecturing  Hanofacturing
. . clature . Specification i Major Spee.-1 . _*jot Specy~2, Type y chorpcterictic chnrocterietie : characteristic | Origin
Basic Machine Komen |__(capecity) | Optionsl 7 Optionsl ! ! -1 ' -2 b -3 :
T P Y - Lo Steso folet ig: L o e Max, i
< Naoe 12 Output §. Speed !'§ pressuze '3, Description ]‘§ Veight(tons) §' Heto body ¥ Component §
3 - 18 o) i (RPM) 91 (kpfeo’) 1 | nnterial 58j Weipht Otone) .
L i Tyt 1 Ty t e
. bines ;1lUpto 1.Upto 166.7 1.Upto 20 i 1iIopulse I.D;to L 1;Chilled 4ron |1;Upto . l;rurkay
3l_Sinple-cylinder stesn turbines : 5% e
1l égzd::stng :urbinec . $2.5-20 2.166,7-300  |2,20-50 | 2lReaction |2.5 10 costing ;2:1-2 .2;Tmported
2i Beck pressure turbimes 3,20-50 3,300-375 '3]50-100 i 3l Combined 13.10-25 2,Grey iron :3.2-8 * ‘
3] Extraction turbives 4150-100 4.375-500 1 £2100-150 . 14425-50 icasting '4,5-10 A
%} Turbines vith sutopatic steam 5,;100-1%0 3.500-750 !5 «150-200 l ‘5 50-1.00 -3,A110y iron j3.10-15 1
extraction oud back pressure | 6i150-200 6.750-1000 61200-250 16,100-200 casting 16,1525 I
17‘200-300 741000-1500 ‘7'250b3080 i z 17,200-300 ,k.Halleable }17425-50 !
t +«320-600 8.1500-3000 8,0ver 300* 8,300-500 i ‘dron casting :8;%0-100 !
2 Wulri-cylinder steem turbimes 8.30 . c i
1. Cordensing turbines 9i0ver 600 9:over 3000 |9.0the?| !9.0ver 500 '5 Spherocidel 9.0ver 100

. Back pressure turdines

*; Extroction turbines

. Turbines with sutomatic steam
. extraction end back pressure

Others

A—— e st gty . St =t o

!

PR

iron casting
6.Carbon steel
,casting
17+All0y steel
icosting
BINon—ferroul
costing
9IStee1
ifabrication
1

'. ’
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SITC Code 716.22 ~ Generators, ALTERNTNG CURRENT

9

Machines

12 13 14 15
- - " Yagufacturing HKaoufacturlog , Manu¥acturing
Basic Machine Nomenclsture i Specification | Major Spec,-1 l)(ajor Spec,=2 churacteristic Icharscterfstic |characteristic |  Origin
. Optiocnal -3 -2 -3
1 - Synckroonous © ° ° oi . |e H=x, ©
g lg B * Seed 3 3 Description 3 Weight(tons) E‘ Maln body '§ Component 3
3; & 8 €0 Cooling system material Weight (tona)
’ - et s 11 1{0pto 166.7 1 1 1/0pto S 14Chi1%ed 4vom | 1jUpto 1 1}Turkey
0 t—vlind:!o;:l.“w" £y 2 2{166.7-300 2 2 245-10 cesting 2§1-2 2]1eported
| genera 2 3]300-375 3 3 3410-25 2.Grey iron 342-5
1 - Dous 4 41375-500 4 4iCarbon-Dioxide |4]25-50 rcasting 4]5-10
0 ::::r::;:“ syachro s 5,500-750 5 5 5)50-100 3dAlloy 1ron | S[16-15
6 6}750-1000 6 6 6(100-200 casting 6415-25
. diemel 7 71000-1500 7 7 7{200-300 &4Malleable 74{25-50
‘0| Gereratore driven by H 811500-3000 8 81300-500 tron cesting | 8]50-100
engines g 9/0Over 3000 9 9.0ver 500 5{Spheroidal 940ver 100
iron castiug
64Carbon steel
jcas
% Others 74A1loy steel
caeting
* BJNon-ferrous
casting
9W8teel
fabrication
]
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' Machines
SITC Code 718,81 - WATER TURPINES
s 9 . 10 11 12 13 A 15
— 87 N3 WacuTacturlng | Wmufacturlng — [WasoTactorTag
i Specification |Major Spec,-1 IMajor Spec.-2 Type characteristic {characteristic charscteriatic Origin
} Badlc Machine Fouenclature p@adq) ontional Ostionel 1 3 s : _H“
[ v i o M 4
) le) t S| Vater bead {8|  speed |2 Description |3 Weight(tons) {§| Matn body Component  'g
33} Hone gi Duot;p;; § (m) 8 (rpm) 8 8 3! materisl E Weight(tons) |8
i |
= vloeto 5 1{vpto 30 1j0pto 166,7 | 1)vertical 1{vpto 5 tent11led tron |1pto 1 1{Turkey
;CK? FPelton water turbiues 24:?23 1130-60 2 166.7-306 2wﬂnr1:ont|l 215-10 ’ caating :1;-; 2i1morted
:20-50 3460-100 34300-375 13,10-25 {Crey 4iron {2,
le‘ Francis water turbioes ::50-100 ‘1‘00_‘50 al375-500 :123-320 :;;tin: : 363:5
: 1100150 54150-210 54500-750 - oy iron
\ 20' Kaplan water turblnes :‘150-200 ¢]210-280 61750-1000 61 100-200 casting 6]15-2%
! og! [2200-300 7{280-360 741000-1500 74200-300 Mallesble  |7)25.50
99) Others 8]300-600 8]360-450 8}1500- 3000 84300-500 fron centing !8]50.100
| 940ver 600 9i0ver 450 9{0ver 3000 9/{Others 940ver 500 4Spheroidal 940Over 100

3

&

S

iron casting

6{Carbon ateel

castiung

7{Alloy steel

casting

8{Ron-ferrous
casting

9¢Steel

fabricstion
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