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Advantages:
(1) Stability: Higher value of stability limit
(11) Regulation: Smaller value of inherent regulation

(111) Synchronizing power: Higher value of synchronizing power



(1v) Cooling: Better cooling

(V) Noise: Reduction in noise

(vi) Magnetic pull: Smaller value of unbalanced magnetic pull
Disadvantages:

(1) Field mmf: Larger value of field mmf is required

(11) Size: Larger diameter and hence larger size

(111) Magnetic leakage: Increased magnetic leakage

(1v) Weight of copper: Higher weight of copper in the field winding
(V) Cost: Increase overall cost.
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Winding, | Teeth, | Core, Air, C Water, C Load,
Date C C C Inlet | Outlet | Inlet | Outlet MW
10/06/1986 88 68 71 62 25 22.7 24.6 65
15/08/1987 85.9 68.8 71.7 63 30.3 25.8 29.3 60
21/07/1990 82.6 67.5 69.3 62.2 27.8 25 27.3 60
02/06/1992 84.6 67.5 70.6 62.5 24.9 23.8 25.6 65
27/02/1999 91.6 69 63.2 59.7 22.1 19.3 22.1 65
20/06/2009 86.4 71.2 68.9 59.5 23.9 22.8 24 67.5
11/08/2012 89.7 76.6 74.4 64.2 26.2 25.1 26.2 60
01/08/2015 98.8 85.6 83 72 40.3 26.4 28.9 66
15/07/2020 97 83 82 69 33.8 26.5 28.4 67.5
25/06/2023 87 73 71 62.8 30.5 23.9 26 67.5
Winding temp for unit 1
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Winding, | Teeth, | Core, Air, € Water, C
Date C C C Inlet | Outlet | Inlet | Outlet | Load, MW
10/06/1986 88 68 68 60 25.6 24.5 26 65
15/08/1987 77.1 61.3 60.9 53.8 22.9 20.5 22.6 60
21/07/1990 82.2 65.9 66.1 58.8 26.7 26.7 26.8 60
02/06/1992 84.6 67.5 70.6 62.5 24.9 23.8 25.6 65
27/02/1999 84.8 65.4 66.1 57.1 23.5 23.8 25.7 65
20/06/2009 85.1 71.3 71.2 62.3 26.6 22.8 24.7 60
11/08/2012 88.3 69.9 67.5 61.3 25.5 24 25.6 67.5
01/08/2015 90.5 74.1 72 65.3 32 26.9 28.4 60
15/07/2020 98.1 81.1 78.7 71.7 36 27.6 30.3 66
25/06/2023 94 78 78 71 67.7 28 29.7 67.5
Winding temp for unit 2
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Winging, Teeth, Coore, Air, C Water, C Load,

Year Date C C C Inlet | Outlet | Inlet | Outlet | MW
1986 | 10/06/1986 86 70 71 63 26.7 24.3 25.5 65
1987 | 20/08/1987 88.1 72.1 74.2 64.4 33.2 28.8 314 60
1990 | 02/06/1992 85.4 69.6 67.6 59.5 27.2 23 25.5 65
1992 | 20/05/1995 81.4 63.3 69.9 55.7 22.4 19.3 20.3 65
1999 | 12/06/1999 83.3 68.4 66.6 59.6 24.3 23.3 23.6 60
2009 | 20/06/2009 85.7 68.4 66.2 59.7 24 22.9 23.8 67.5
2012 | 11/08/2012 88.8 74 71.8 64.3 31.7 24.5 254 60
2015 | 01/08/2015 95.4 80.1 77.6 68.6 34.9 26.1 28.2 66
2020 | 15/07/2020 92 76 75 68.1 30 31.8 32 67.5
2023 | 25/06/2023 88 75 73 64.5 28.4 23 25 67.5

Winding temp for unit 3

—o—Winding, €
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Winding, | Teeth, | Core, Air, C Water, C Load,
Year Date C C C Inlet | Outlet | Inlet | Outlet | MW
1986 | 10/06/1986 86 70 71 63 26.7 243 25.5 65

1987 | 22/08/1987 91.7 784 | 784 | 70.4 36.3 26.3 27.9 60

1990 | 02/06/1992 83.7 68.4 | 68.9 62 31.1 23.2 24.4 65

1992 | 08/07/1995 89.5 743 | 724 | 669 | 31.1 25.7 | 26.7 65

1999 12/06/1999 81.5 679 | 66.1 60.6 24.3 24.5 25.5 60

2009 20/06/2009 88.5 68.8 | 66.8 | 63.3 23.6 | 23.77 | 24.6 | 67.5

2012 11/08/2012 88.8 71.9 | 70.1 66.7 | 31.1 259 | 26.7 60

2015 | 01/08/2015 97 79.2 | 769 | 72.3 37.4 25.8 27.3 66
2020 15/07/2020 98 82 78 74.5 33 28.5 29.8 67.5
2023 25/06/2023 95 79 77 73 32 25.7 274 | 67.5

Winding temp for unit 4
120 -
100 -
w0 | W
60 +

—4—Winding,C 40

20 -
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High dam Aswan | Aswan I1 Notes

.. o Aswan Il is
Air inlet temp, C 39.3 37 60 the highest
Air outlet temp, C° 25.76 28 28.7
Water inlet temp, C° 22 24 23
Water outlet temp, C° 25 25 30

g o Aswan Il is
Winding temp, C 53.65 52.8 95 the highest
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Time High dam Aswan I Aswan II
winding, C winding, C | winding, C
ua i 38.91 40 86
ua Yo 39.12 40 88.1
oa Yo 39.12 40 85.4
BPREIT 38.91 40 81.4
U 20 38.66 40 83.3
e T 38.1 40 85.7
o= Vi 37.57 40 88.8
Ua A 38.1 40 95.4
EPREIY 38.38 40 92
ua ) 38.85 40 73.7
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1.10 Temperatures and temperature rises (temperature rises above
incoming cooling water)

Description Quantity
Temperature rises in stator winding measured by RTD at rated 90
conditions , C°
Temperature rises in core at rated conditions , C° 50
Stator
Temperature of air leaving the air coolers with 32 C° cooling 40
water, C°
Temperature rises in rotor winding measured by resistance
Rotor » o 90
method at rated conditions , C

- Lo (Lppdiss

c%ﬁ)\)}&;)&d}a&ioq' @@m\)@\&w@cw"&)\ﬁ\ﬁjdu\ °
(°V0 () dahy il

s (VYo =r0vVo +0%) Jadill by & gansall A 5 )l adl An o oS5 MilLs @
s sl Jikd 3 (NEMA) sl Ganliadl L3 S5 Gilad) edll (it
sl gemall clile e Gakaiy Jilail

il gl aranat anen Juscill Bnanda e _yand il 351 jall il s Gl
4l s 3}33\3@3\.3)&
M Jgaall L Aia a5 Culil guinally Sl gall guianll (s Al gl 5,30 &S e o3

Aol Cllaaall AS 5 ol gal A 5l 5330 Jska sV ¥ a8 S

A ¢ 43 sgll 5 il ddasdl)
Y¢ Sadl 2l
Y. Y ol
V¢ Y o) gl

Calal g 4 lae JBY) & Y () sual ddana lal gl 400 5l 5 il (VY a8 ) Jsaad) (e praly
Y ) sl Aane calal 9o B ) pa da o g1 Jal ge 2l s 138 ) () sad g Jad) and) ihass




shadl oo wibibd o ld

A Al pall 028 (8 il A gaie ani Sy LIDIA (e il 5 o 1aY) CBlalaa (e el clilia
EJ\JL‘\AAJJLSJBL“}EA}MJ\J;“QYJ\."A“.J.J‘).\:J\'B;.\&SL}A)\Su\_u;

Al Clasal ¢ 18y CBllee s 3 Effectiveness dalladll &3S s LMDT <l sl

: SIS i) il oY ol gl 5 ) ) gl 5 el

QJL:J! ) gl oS adasq
A gl il padl) e W) 8 13T bl Jee o
t.1 =39.3
th1 =25 t,, = 25.76
tb2=22
Efficiency
— tal B ta2
N =4 100
tal - tbz
N 393 -2576
393 — 22
1 = 78.26 %
LMDT=_(tat = th1) — (taz — tp2)
In tar — tp1
taa — th2
14.3-3.76

LMDT = T
Ln(14.3/4.4)



LMDT = 7.89
Water

qw= 540 m’ /hr

p =995 kg/ m’

qw=540/12=45 m’ /hr = 0.0125 m’ /s

Q =0.0125 x995 = 12.4375 kg/ssaa 5 IS 3y 5l obsa (s Jane
C,w = 4185 j/kgk = 4.185 kj/kg.K

Air

q=054:13.8)m’ /s dlau siall Ll

qa=9.6m’/s

p=108kg/ m’

q =9.6x1.08 =9.6768 kg/s

Cpa = 1005 j/kg.k = 1.005 kj/kg.K

Heat exchanger

A, area of heat exchanger = 360 m’

Q=17.54 W/ m’K

qwCpw = 12.4375 x4185 = 52,050,9375 W/K = 52.0509 KW/K
q.Cpa=9.6768 x1005 = 9,725,184 W/K =9.725 KW/K

Cumin= 9.725 KW/K

NTU = QA/ C, = 2017547360 - _ 649
9.725

NTU =0.649
Effectiveness (€)
€ = NTU/ (NTU+1) =0.3936

€ =0.3936
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ta1 =37
tb1 =25 taz =28
tb2=24
Efficiency
fo—t
n =—ad a2 ¥ 100
tal - tbz
N _ 37 —-28 100
37— 24
n = 69.23 %
LMDT = (tar — tp1) — (ta2 — tp2)
In tat = b1
taa — th2
LMDT = 12-4
Ln(12/4)
LMDT = 7.28
Water

qw= 395 m’ /hr
p =995 kg/ m’

395%995 .
w———— =12.130 kg/ Baa g JSI oy il slae (4L Jaza
3600%9 g/s By Jhasil sbe o
C,w = 4185 j/kg k = 4.185 ki/kg.K
Air

q.= 56 m’ /s



p=1.08 kg/ m’
q = (56x1.08)/9 = 6.72 kg/s
Cpa = 1005 j/kg.k = 1.005 kj/kg.K

Heat exchanger

A, area of heat exchanger = 163.1 m’

Q=17.54 W/ m’K

qwCpw = 12.13 x4185 = 50,765.729 W/K = 50.766 KW/K
q.Cpa = 6.72 x1005 = 6,753.6 W/K = 6.753 KW/K

Chin= 6.753 KW/K

NTU = QA/ Cmin = —0'01754*245 =0.4236
6.753

NTU =0.4236
Effectiveness (€)

€ = NTU/ (NTU+1) = 0.2976

€ =0.2976
Y Oyl sl ¢S Anaa
ta1 =63.7
tb1 =284
ta2 =285
th2 = 24.1
Efficiency



63.7 —28.5

= ——— x 100
63.7— 24.1
n = 88.9 %
[ MDT _ 353-44
Ln(35.3/4.4)
LMDT = 14.84
Water

q'w= 0.385 m’ /min
p =995 kg/ m’

Q =0.385%995 = 383.075 kg/min
= 383.075/60= 6.3846 kg/sec
C,w = 4185 j/kg.k =4.185 kj/kg K

Air

q.=227.1 m’ /min

p=108kg/ m’

q =227.1x1.08 = 245.268 kg/min
==245.268 /60=4.0878 kg/sec

Cpa = 1005 j/kg.k = 1.005 kj/kg.K

Heat exchanger

A, area of heat exchanger = 245 m’
Q =35.6 kcal/ m*h.C’
=0.86%35.6 =30.616 W/ m>.K

5_)ad) JUEL clibua

qwCpw = 6.3846 x4185 =26,719.48 W/K =26.719 KW/K

q.Cpa =4.0878 x1005 = 4,108.739 W/K = 4.109 KW/K



Chin=4.109 KW/K

_ 30.616%245
4.109

NTU = QA/ Cpin — 1.826

NTU =1.826
Effectiveness (€)
€ = NTU/ (NTU+1) = 0.646
€ =0.646
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Performance High dam | Aswan I Aswan 11
Cooler Efficiency 88.9 % 69.23 % 78.26 %
Cooler Effectiveness 55.75 % 91.76 % 89.72 %
Cooler (LMTD) 7.89 7.28 14.84
Cooler (NTU) 0.649 | 0.4236 1.826

L Y sl ) 33 el jeS Aana il g Ol il Adladll ¢ 80 SN (he SIS f 45 Hlaall (e ity
ciaulic o

il gal L gl e (Ao f Y ol sl 1l o s 51l LMTD & NTU 00 S i o LS

D sl s (Ml audl idas

& it -l

Al Y ) sl )33 el S Aana il pa il yaad Alladll 5 3 USH (e IS O Gty Baas Laa
) ilanae ) ga 3 paal L padai (e Aol A NTU & LMTD (0 IS o WS s
D Ol 5 M)

Sl eI S Y ol sl 033 el S Aane culal g il jaal ¢ 0N CBlalra () et
sl ¥ sl 0133 el S Aane il pal sl 5 saaal) Qlil) g clalall 5 ) s il o
Loall el o sl Gl all el A e L jaie axed Y cla el 335 a2e Can
Alie Aila yuall

ddasa Dl gal aiiadll 5 aaadll Gila QS daal oy GO Glaaal) Gl go GULy Jadas ae
e Jpcill Al o (e el Alial) 30 pall s o G Cpt o(Lpdi AS5E) Y ol sl
C'_u\.ﬂ}d\(um

ol gally 3 ) adl il o L)1 e Y ginsa ud 3y 5l ol Gl UL



YAl Lol

) U‘}““\} L;L:d\ Al Glass Q\ﬂ}AL;Q 3‘)\‘);“ Gla )ﬁb&mbﬂ\ oda e (5.1

e dae Al el el g Ol FaY) e IS0 S Glaled) By all Gla g .
a5 Jeadl

& i Y g Jadill Gl je dae ol )y Al sel) a3l jpaay <l ) AV Bl .
el Joy Ul g lladl J e Ao Lla i lae Clill gianll 3 )) s Sla ja gl )
A gall  al Y|

dasae calas 28 (EMN Slasall Clal g 3 ) jall Cila jo o GRS dgag Cpl e
CALA o1 gell g Cullll pimal) cilala e S5 50 ja ey e Yol gl (153 b jeS
N O sl s el )l Jilasay 45 5laa

Y ) saed danad ST gl aaadl (i 285 DA Clasall o1aY) COlalre ol &5 o
N O sl s Jadl ol ilasa 4 )lie

el S ddasa Gl gad GALL ¢l sedl g culill gimall il e JST 350 pall Cila 2
eveail) G Lol Gilapd 8 Yolsad 0134

b et |: Lo G

Portable infra red ¢ yeall casi 4aiV0 Jasd dlitia 4 ) a il jualS aladii
30l cla ) bl cameras

S o) Tl aand ) jall s o b ALkl 3 ) jal) i jaalS aladiol sy e
.Hot spots il Llaill aaat s lae Leal) J gea gl

Jie Glaxdll e 3 ) all Gila o Gelsl dlsviall 45 ) sl &l <) e\.liiu\ OSay @
las ) g.u\)sj <Al gal)

- b Lesle e cang Yol sad 0l 33 el S Aane Cilal ga sk die =)

Ve oo i Y Gl gl clile 5 ) s da 0 o Gy A gall ol el meaizile) o
A e da 0

adle Yo e J Y A sedl 3ail Jsh o Gasg Al gl ¢l el araaisale) o

saandl lile Dy llaall 35 all A jd pe oy Lay clalgall Gy aganal 3ale) o
Ll

i arealll Gl JUS s (g peall) il Apmpdal)l il B e Clajo a8
Clanall Ailpall 85 b g g

gl il yad g 5 jall 5 Jsaall sla Jakaia 481 el A sliie uS 5 o



Abaaally DCS aSall alai e Ledua 5 ol 40 sgdl 3 )2l 480l 4o shaie caS 55

Fire fighting system 2 sall (33 )~ 4 e daphaia (1S 53

Al ey & A Y gl 33 el S AasaDCS aSaidll Aalaly yyghaill & 5 e -
- b lesle e cany

Abadlly DCS aSaill alai pa Lebia 5 oy &l 51 5 Y1 481 el dashaie a8 55 o

Adaadl DCS aSadll allas ae Lelia 55 & 40 gl 5 ail) 481 el da shaie S 55

caS;ﬂ\aéJi._IWOI‘k station 48l e clalgdll 3y a <l (‘735 b dle) e .
Clal sall s jaal (Caladl 5 2 L) o) sell 5 bl 5 55Ul sbuall) (o DS Jadii Capmy
i) guzanll (lawd) 5 alil) g cililall) SIS

bl Jlee Y1 3 3500 @Y gl e 55 all cila jo ilidul 0 as

Jlee V) 8 48 58l Cilas gl ol S5 Y saally Laddindd) gy 3 e Al )2 i o
Ll

L8 yal)

Sad) ol ddasay A g 1 il yaall ) al) 1ol Gaibiad af Y &8 Gale Jsan -V
Y Ol el g€ Aanay 3y ) alas cilily -
Al gl 351 A el dddlad) enliall Jglaa - £



wiliadt |

Ay 44l Clamall pand dpal Y 281

Y ady (38 e Joan

Equipment Default value for Technical lifetime
Boilers 25 years
Steam Turbines 25 years

Gas turbines, upto 50 MW capacity 150,000 hours
Gas turbines, above 50 MW capacity 200,000 hours
Hydro turbines 150,000 hours
Electric Generators, air cooled 25 years
Electric generators, hydrogen cooled or water cooled | 30 years
Wind turbines, onshore 25 years
Wind turbines, offshore 20 years
Diesel/oil/gas fired generator sets 50,000 hours
Transformers 30 years
Heaters, chillers, pumps, etc. used in HVAC systems | 15 years
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Total water flow area a,,, m* 0.015
Total air flow frontal area a,, m> 2.912
Inner surface area of the tubes A;, m* 18.33

Outer surface area of non-finned tubes A,, m2 20.48

Total surface area of finned tubes A,, m* 339.7
Maximum heat capacity rate Cy,.x, W/K 77790

Minimum heat capacity rate C,,;,, W/K 4687 4687
Inner heat transfer coefficient hi at A;, W/m>.K 5347
Outer heat transfer coefficient ho at A,, W/m>.K 17.54

Clean coefficient without fins U, without fins,

W/m?>.K 17.43

Clean finned tubes coefficient Uc, with fins, W/m*.K 582
Fins enhancement ratio, U, with fins / U, without fins 41.75

Maximum dirt coefficient Up, ax, W/m*.K 479

Minimum dirt coefficient Up, pin, W/m>.K 81.88
Maximum actual fouling factor R"¢ i, m>.K/W 60x10™
Minimum actual fouling factor R"'f i , m>.K/W 3.44x10*
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FINNED TUBE coorzm SPECIFICATION sprpep ‘

_ ) JOB No. 360123

' '|cuSTOMER  ASWAN | / EaYPT ) 5'(7034?‘5"4004

Sl ApprERs BT e '

3] PLANT 75 MVA W/G

 GLSERVICE OF oz 7

@l TYeE SCFA-245y

: HORTZ.  VERT.

(&} FINNED SURFACE PER UNIT 2 ea
i PERFORMANCE OF ONE UNTT
; 8 ' ' FIN SIDE TUBE SIDE
1 9| TLUID CIRCULATED . AIR WATER
o FLu =vrERING m”/min 2271 o385
11| GRAVITY , kg/m> 1.08 995

12| SPECTFIC ERAT Kcal/ikcoC 0.24 1.0

13 'm:guu. CONDUCTIVITY Kcal/mh oo 0.024 | os3

'DERATURE IN oc 71.4 32

%__.. {FERATURE OUT 9% 3 38 3741
?*16Lm:1:m; FACTOR " mPhOC/Keal (o] o}

.17\ NUMEER OF PAS b o 1 4
"@ VELCCITY T ' m/smec 4.74 1.01
g pREssURE DROP 10.2 mmAq 0.9 =mAg

. £0l EXCESS SURFACE OVER CLEAN : BRI

: gj EEAT EXCHANGED 137.1 k¥ L.M.T.D {CQRRET:D) 150 o

;@ TRANSFER RATS-SZRVICE 35.6 Kcal/m2hoC . .

123 CONSTRUCTION OF ONE UNIT

;'zul MAX. WORKING PREISSURE ke/cm’g 7

29 TEST DRES3URE kg/cmog 0=

‘26| DESIGH TEMPERATTRE ° SR ol el BEE ‘ &0
| 27 TUSES WATL. DEOXIDIZED COPPSR FTNS MATE. ALUMINUM -

€8 TuBES Ne. 150 8.D 15.9. mm  GAET N 2qia _LENGTE 1410 =

¢S FACES DIMENSIONS WIDE 1106 mm LONG 1350 mm

%0 OVERALL DIMEvsIONS VIDE 1206 ==  LONG 1775 53 DEE® 450 ma

$37| TUBE SHZET MATL. NAVAL BRASS ‘

(32 WATER BOX MATL. ROLLED STEEL 3

;33| YATER BOX COVER MATL. ROLLED 'STEEL - =

34] FRAME ROLLED STEEL o %

lzii\SK‘:Trs ; . NEOquE - o %

;3 CONNECTION : N 3B orr 33 e .
?g DRAWING PC 12471 REV T - NG _JIS 10K |

- e N0 - 7
4o A —
—_-—_'—‘-'—_._ 5 ] .




ady (38 a

"

B

ad) (lal) J g

Al 4l

U—l‘-ﬁ‘}d‘&)‘ﬁ“.)

22010

IEC

Gl 38 @

U0 & mugH BRI B R LD U P06 DD SR | JBRUN B TP BB ADE CsiUpUER D) qifn SN o 4
Ui AL R L O L LD L e D D L D L B

GE pue () pEg =sEea puusg ] s e a0 iy 4 a0 Y [iE R pEe smppns B ebupes o pages pe umeodieim g pompmyde sy sy g

T OBECL IO P wEg) e wiujis e elegos-iy o) s wenpe iod .

o DN [ AL [ LU

o = o] = DR o&d = 1]} 0 40 B DR E iF SRR T pUE TR o upuE BAEefiaE | D
g i T o o g R o e D L)
2 g =i c oos oo o i) og | wow fiupsm) SURpRW TP pUe e 0 shupus PR mEEm s | (o
| Wi
ELs BB (Ei]] [ Y B0 4] i '] ol LBy EE Pu AL e L DD 0 s B ey U e perau) | (e
o L LTV Y B A
(S WO W peppegus Dupas Bpegae p e Auay
- Bl m o [iL] I a i} » HADR [P e SR W EnDuip e o Ebupum PR | (e
_ = ] Si = i1 L = i1} od UL ] B L R S D e e allipum g o
_ - -] @i - i [FT - (i]] (i o L Y A B i 0 L LA [
q SOUR U pi v e
- i - - s - - ] - LT T T T LR T T T TR T TET LR T g T T
ales
- [I]=] - - nuk - - H - 160 & G0E ump s o Endnn e Beseg eRippa o eiupas oY | el
qim & [Py Susjuj soguey s
- [ - - G0N - - (i - WE| A 0 Y OO B sndim fupey emijpm o slipaes oy | (3)
(A ) & [0 § usy Eem|
- - - o BIL | G0N - w0 ne - TR B0 N O weom mndin By e smpp e o eflpas oy | las
CLF 1]
W Kl B = LRLL Eni = LR el = 0w ) a4 00 & P snding Buaey smppeau osiupes oy | (g
| B O L WP ()
W M W H H W H b H IORERp &N pUEhUE WRERLIe 013
| OiF = L1 oism B | i [Tk | | LT BT UL & L s i i s pEy
(1) oes (d i (mioEs (L ETL P

im fg peoos QEeijpuy shuppue jo g aenpesdusl jo Sjug - L goe )

NOILLINA0Hd3d HO 3SN TVIOHIAWOD HO4 LON "231 @ LHHHALOD




COPYRIGHT @ |IEC. NOT FOR COMMERCIAL USE OR REPRODUCTION

BO034.1 © [BC-2010

-45-

Table & = Limits of temperaturs rise of windings indirectly cooled by hydrogen

Thermal clazs 130 (B) 145 {F)
Mwified of mamurement | Resivtancs | ETD | Rasisvtancs | ETD
ETE = B rebwstas larrpa e dulacir K ® K [
Ham §
1 |&C wervdngs ol machinegs hieeg cubsubs of & 008 KW o BVA}|
o miEE ar hasing & :nnlumpl:i1rn:rrn-rl
Abiohule bydfrogen presdere ! © 550 kP 1.0 bard - E5a - =
« 158 kPa 200 pPa {28 Eaih - G - oo
200 s o 300 ulPa (30 bash - s - gB
. M0 WPw o 408 kPa {40 b - faa - g3s
408 wPw = Faa = ba
is |ALC windings of machmes heeg solputy of ke Ban & 000 kW i3 1] 180 150 =
for WWAY ar hasag @ oo leegth of s has | m
28 |E feld wndngs of 5. and d.g. mickine sther Than Lhoes m E - 1] -
dmrrek T oand 4
| D lmid wrredings =f mactirms fasing cpireEmnc s mlioes 25 - 108 -
4a |Low-mabibunce feld windngs of mom thes one Eper eed | a - 100 -
companualicy wenSngs .
&b fj.ll—h[ll mindngs wil® sxpossd Bamn or varished matsi | i) - 180 -
=

¥ For edpustran! for Sigb-rollage a.c wisdisgs sem ilam 4 of Tetis B
£ Tiog i Fm osly item sem lhe lmi of lempestune des i dependand on hydrogen preeasie

& Also mdudes ruli-laye Smild wmdnge provides Thal The under layem e sech n conbec with the crcualisg
ity coalinl.

Table 5 = Adjostments to limits of temperature riso at the operating site
of indirect ceoled windings to take account of non=reference
operating conditicns and ratings

Dperaiion condidions o reging

Adpuatmanl b limit of leeparmure rive (il in
Takdan ¥ and B

W gmEram amearalkes =f
ambian] wr & of tha
coging zas & mial o the
rracRbrei i | aed fod
mitstudam of U b 8 SEHE

H the diflermce belwasn
tha harmil caas ans e
otmervabla el al
amperatere, cominbeg of
By aum of e deescs
cold cosia=] i
lerrperatern ol 48 *C @nd
tha il ol s et e
ren e cordies o Tadles T
and B b lews o mual 1o
5K

For & taghar shibude
raplics 0 C wth the
walum grews in Table 5.

O s & nab ™t

el By e amoonl by wiec: Ba coolant
Samzarabew o s Ban 30 YC
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Tabio § {cantinued)
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Takles ¥ and &

1 | esimun lenpecstune ol g R Incraxsed by lha amowni by which Ba coclent
amsiesl air o ol e I peratune o leas Ban 40 50, Sl this snoenl b
coslisg gas sl the ndal 1o redeced by the faciar
e rrachine (L] and b .

S ol e A |1- Do 20 £ i
H 2w diferesce betwess
e lharmal class and the —
Briimp. = fmil of Empedurs s sooomdng o
tamzaraiue, comewng o
i A it Tatias T or 8 al 40 *C cold coolant mearkre
cold cookam el
Sermzaribum of S0 0 a=d
Em bl ol lemparsd i
sinu socordeng b Tables 7
and & b brgar Ban & K:
Fer o highee difuds
rislacE 40 °C wits tha
wilum givan o TeSha 70.

e S04 ¢ Bl G Faduced by the smeund Sy which B coolan

lenpersiure Eaceess 40 °0

12 A @ e a6 | By agremnesd

2 darimun lenperstumn ol S i o250 incranaws & "hE and by the diipancs betwaes
a malnr ol the mlsd & 35 °C and 1
wuler-couled el
ALCHENDErS O Mamum
Sermsaraiue of the
""'"""""""'I"""' CREN L R inzransss by 15!5?rd.|.ﬂdhl|-.:lﬁ-—
wilh swince coskeg or —— i .
muchmes wilh walar
juchat coalng {90

S | Aldde (H) - piresalrule | 1008 m c A 4000 m | Ne afusimand. B stall be assemed thal The

ind femrrrun ambanl | edeced coclisg  rmulisg  from allilcde s
wir  fempemhie  pol | corpecadbed by o8 mdoclon of fmecdmuns embiest
lempurituie Balow 40 °C and el the Disd
Iemparaiumn will Merwiors nol macesd 40 Y0 plus
I Tabis § and & lerrew sters neas ¥
H 4008 m By agrmenest
h ] Alfiude {Hj - powar sccoding acediiceton | The capabdiy of powe plant lori ahould

plani ganarsfar specific | of tw furchassi

ba adueied and i @ luscion of lha alude (eir
aiiume)l Mo esluetnesl ol e capabiily in
rawded for power plan genetstcrs H the stashets
oot primEszra B 2 manlEnsd coaslas
regardioan of Tha asbude.

Asled stator wndng

12 BV < Uy v 24 &Y
rolage [ L}

iy = 24 KW

ad bor meibsdded mreparetes Sslecion (ETOH
shall be reduces By 1K lor aach 1 6Y Jor gar
Iharaal) from 12 kY op 1o snd induding 24 kY

By agmenest

[

Hating los shof-lime deby {52), wih reled cutpul
iz B S OO0 KW (RA)

Incrassed by 50 K

au
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