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ACCORDO DI PROGRAMMA MSE-ENEA

Sommario

Nell’ambito del Broader Approach (che e un accordo di cooperazione internazionale tra Unione Europea
Euratom e Giappone avente lo scopo di integrare il progetto ITER ed accelerare i tempi per la realizzazione
dell'energia da fusione, attraverso attivita di R&S relative a tecnologie avanzate per i futuri reattori
dimostrativi), I'ENEA deve fornire parte delle alimentazioni elettriche del sistema magnetico di JT-60SA, per
un totale di 8 alimentatori ad alta corrente (6 alimentatori per le bobine poloidali CS1, CS2, CS3, CS4, EFl e
EF6, 2 alimentatori per le bobine FPPC Fast Plasma Position Control con relativi interruttori e trasformatori).

Il documento riporta una sintesi delle prove di collaudo finale dei trasformatori per gli alimentatori FPPC. Il
particolare tutti i trasformatori sono stati sottoposti a test di routine mentre uno dei trasformatori e stato
sottoposto a prove di tipo:

e una prova di tipo in corto circuito sul trasformatore D/y11 degli alimentatori FPPC;

e un test di tipo termico basato sulla misura della temperatura negli avvolgimenti secondari di un
trasformatore FPPC, tramite una sonda di temperatura in ciascun avvolgimento secondario,
collocato nel punto piu caldo superiore.

Inoltre, la distribuzione della temperatura nella resina isolante esterno su quattro lati sara monitorata con
una telecamera termografica. Queste soluzioni alternative permettono di garantire la qualita del disegno
trasformatore FPPC e migliorano I'affidabilita. Prima delle prove di corto circuito, il trasformatore FPPC e
stato sottoposto alle prove di accettazione di routine come specificato nella norma IEC 60076-1. Inoltre,
poiché tutta la documentazione fornita € in lingua inglese, i prossimi paragrafi sono riportati in inglese.



1. Introduction

In the ENEA procurement of eight Power Supplies complete of Transformers for part of the JT-60SA PFC
PSs, the First Design Report of Transformers was officially approved by ENEA, FAE and JAEA on 15th of April
2014, whereas the FPCC Converters First Design Report was approved on 07th July 2014. The transformer
manufacturer chosen by Poseico-Jema was the SEA Company (Societa Elettromeccanica Arzignanese) with
an experience in the design and construction of special power transformers more than 50 years.
Poseico-Jema (in according to SEA) proposed, instead of evaluating electro-dynamic stress and thermal
analyses of FPPC Transformers (as initially foreseen in the first design), to perform:

. a short-circuit type test on one of the four FPPC transformers;

. a thermal type test based on the temperature measurement in the secondary windings of one FPPC
transformer, through a temperature probe in each secondary winding, placed in the upper hottest point. In
addition, the temperature distribution in the outer resin insulating on four sides will be monitored with a
thermo-graphic camera. These alternative solutions allow to assure the quality of the FPPC transformer
design and improving its reliability, avoiding so possible doubts on the results of the electro-dynamic and
thermal analyses, since they are very time demanding and their results can be only approximate and not
really reliable. This proposal was accepted by all project partners (ENEA, FAE and JAEA). Prior to the short-
circuit tests, the FPPC transformer was subjected to the acceptance routine tests as specified in IEC 60076-
1.

The short-circuit type test was carried out at CESI Laboratories of Milan on 07th July 2014 in according to
IEC 60076-5. A suitable value of short-circuit current was injected in the FPPC transformer (D/Y) and the
currents and voltages waveform were acquired. Nine short-circuit shots were carried out, three for each
phase of transformer and after each shot, the short-circuit reactance was measured. The short-circuit type
test was overcome positively.

After the FPPC transformer was transferred in the SEA laboratories for final acceptance tests, held on 10th -
11th July 2014 for first two transformers, whereas 18th — 19th September 2014 last two transformers.
These tests made in according to IEC 60076-1/11 as follows:

Measurement of winding resistance;

Measurement of voltage ratio and check of phase displacement;

Measurement of short-circuit impedance and load loss;

Measurement of no-load loss and current;

Dielectric tests (IEC 60076-11);

Partial discharge measurement (IEC 60076-11);

Temperature-rise test (IEC 60076-11);

Determination of sound level (IEC 60076-10);

Hot-spot temperature-rise measurements.

All tests gave positive result, moreover the hot-spot temperature-rise measurements by thermal probes
and thermo-graphic camera did not highlight any critical hot spot.

2. Description of activities and results

2.1 Routine Tests

The routine tests were made in according to IEC 60076-1/11 as follows:
Measurement of winding resistance;

Measurement of voltage ratio and check of phase displacement;
Measurement of short-circuit impedance and load loss;

Measurement of no-load loss and current;

Dielectric tests (IEC 60076-11);

Partial discharge measurement (IEC 60076-11);

Temperature-rise test (IEC 60076-11);

Determination of sound level (IEC 60076-10);
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LEC. &078-11 - DRY-TYPE TRANSFORMERE

Test according lo Page ]
speciications CEl EN 60076-11 - TRASFORMATORI [ POTENZA A SECCO
Product TRODI9GID Testing date 10072014
Order N™ SET TEDARINd SEA Reforance VENDT 1236
Customar POSERDD TP, - GEMOVA-
Tranaformar Dry fvpad
Tyge TTR-C Serial number 107554
Power A BOM 000 000 A,
Prorwss A,
Fand Walage 8000 413 415 W
Topping rarge Ho Ho He
Baled Cumrent Al 18 45 4175 62 4173 .82 LS
Raled Current i
Caonnaction Daila Shar Dzltn
Winding in Ajrsirium Alyroiinium Adustiinkam
Insudation systom dass F F F
Wiinding semporalune riso 1000 1000 00,0 K
I uslialicin hineads: 24,0-50.0-125,0 3610, ZE-10.0- =
Cornetion Symbol Dy {0 Ralnd Frequency e Hz
Fhasa Trmephage Duxgress of projechion 1PD
Cooling #ip Ervdronmanial clisss E2-C2-F1
Guarantead ratio 18000/415-418 W
Mloasuremsent SEmmany Mi-oaid eases (W) iz -load cureant (%) Load losses (W) | Shorl cloull imped. (%)
Cruaranigid valuss BOG0L00 0.7s 120000, 00 B0
Tobgrarey (W) 15,00 30,00 15,04 10,00
Messired valuas 8944 00 02467 SEROT 0 88100
Differance (9] <£,62% 67, 10% =S4T Th2%
Romark ' £ -
Dialectric tasts Re-zuild
Sepaiaba 2ounce A witheland vollngs bt Babikin primaey 1o sacondary and groimd Positr
Highsirst voltacs Um 24.0 kY Tiest woltagn 50,0 kY = 50 He =  BOs
Soparale sourca AC withstand vakage tast between secondany 1o primary and ground Posisen
Highaat wshags Lim 3.6 kY Taal yiacs 10,0 kW f= B0 Hz LE] (- R
Inducad ovar witage withaland teed (FIBD) Pogitivo
Sunpbiod winding 0415 kv Tust vollage OA30 KV f= 150 Hz - = @2s
Measurement of no-load losses and current
Supeiid winding 415 W f= T4 Hz

VieEaga (V) Camvn (A] Power (W)

Wil W ww 0 W wa W med Vel misd I Iy | v | med Wu Wi Wiw Wbt Wl cor

Sei page §




Trartabarir Diry typo
Typed TTR-C Serial number | W075AS Pagh ?
MEASURE ON RATIO 18000/415 V - Tap pos. 0 - Dy11
Measuremant of voltage radle and veeior group Method Barhagrdain
bdpasured rato . ’ Maximum Romarks
Top pos. T TR DY M Y A Tl LI Haminal ralio diffarsncs %)
i TEE | TRINM ThaER 79,135 0262

JConmacicn Symbod: Dy11

orified
Measunemoent -ufwin:irln resistancg
Winding uncher hessl 180000 Winding under best 4150 W
1{"Ch L ] i R LT i ] 24 v | R
Terminats ) iA] {3hm} Tominats imwy A {revGEm)
A -1 A0TBG 90 CD00 040780 2y« Y 30,2850 100,000 030205
L7 - 1% -ln.l'.'l"-?tilﬂ' B0, O30 0, 4050 U - BNY 31,6800 100,000 2180
- T 40807 90,0000 0 40852 2 - WY 03050 100,000 0, 20305
AvprRon resisiance ™ C 040857 FRBraGE reSisiance 24 " 0, 30753
Avoroge resistanel 7S G Q40337 Aoarage maksans TS "G 037652
Measurameni of shori-circuil impedance and load loss Ralerenss powar 3000 KVA
‘Supplied winding 18000 W Shori-chr] winding 418 Y Amirenl lgmpgrahs 34 o
Viltags (V) Cusrer (i) Povwnr (W} Frsgusnty (He)
W W2 Wl ¥m n 2 I Im W W2 L] W kil f
TAr8: TEEON  TEEOE TeESS 62324 B3 TR 63BE3 83036 33@0Z 20376 ITHE0 10085 0,98
Yoitage at in 11951 ¥ Mominal curmend 06,225 A ' Lpas ol bn 233E W
Maasurament of ahor-circull impedance and load loss
Ambilen| emperatuns 24,00 G Raference temperabae E}-] =
Viincing realstancs MT-1E000-P 0,31735 O Caoafficient K 1, 2048
Winding reaistansa BT-415-5Y 0 0TE3 mrChm  Tobal resitve losses 23580 W
Winding rosisianca Accklioesl lodses 284,27 W
Winding rosislive IDEERE MT-1B000-P 113520 W Takal kaad lasass EE12.8 w
‘Winding resstive o BT415-5Y 803541 W ISt componsen] X1 EL5030 )
WWinding resistive lossos W Rogcsisliva componant Rl CLBATD (%)
Tolal rosstive kosess 193874 W Impedance [ L] %}
Acdiional loases Ag0,B1 W Powaer factor [oosk] 0, 1330
Wolage drop (%) Efficiency (%)
Load Cosg= 0.8 Coags 1 Coag= 086 L Coag= DB Coag= 1 Cospz 06
A0 4,778 104 5,850 1004% B, AEn B8, TER aF Bod
by 1552 0,7es 4,385 TH% Da,ez1 98,504 98170
50% 2,85 0.4y 2.Me L 28,615 94,889 28162
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Translarmsr Dry type
Typs TTR-C Sesial number | 107584 Page 4
MEASURE OM RATIO 18000/415 W - Tap pos. 0 - DdD
Messurement of voltage ratio and vector group hethod Barbagelnts
Itansuned rada Pl muemi Rismarks
Tap pos [T Ay Mcrilriad tic differance (%)
f 43484 434082 43462 43373 0206

Connaction Symbod: Ddd

Verifiad
Measurarment of winding resistance
Welirciing wnags hesd 180000 W Vinging under laal 4150
L{*C) 2 W | 1 L") 24 W 1 R
Tominals v (L] [ Cihim) Terminas my} LEN] [P G
=1y 0BG 10,0000 QAGTED £ - 2V £T8 100 100,000 U2TEI0
=1 40030 10.0000 Q40930 2L - W 28,9400 100,000 0.28940
1% = 1 4 085 1000 Q40852 o - W A7, 7850 100,000 02T
Avorage resisianco;, 24 °C T fyoarage rasiEtance . B S -
Avorage resistanci 75 °C 043237 Awernge resisianti 75 G 0,33049
Measuremaont of shorl-circull Impedance and load loss Reference powar 3000 KVA
Suppled winding 15060 W Shori-clroult winding 415 v JAmblont lempaaary 24 G
Woltaga [V} Corent (i) Proswer (W] Fraquency (Hz)
W1 Wz W3 Vi I 2 &} ] Wi W2 W3 W it !
TERGE  TERT4  TROA1 TEODAS  E30FT G424 BTASE  GI3A5  ITOO.0  FPA0F 34606 B54RT 55,98
Valtags af I 11080 V Mominal curfmand HJ?‘.!- A Loss M In 2085 W
Measuremant of short-clreuit Impedance and load loss
Ambni lemparalire 24,00 " Relerance Emparalune 75 =
Wiincking nesisiance IT-18000-F 0E1 T35 Cihim Coalliceni K 1.2048
Winding roslslancy BY-415-50 DEFEITE miim  Tolal nessstivg iossas FT54TT w
Wnding resisinncy AdCingra a5 2TEE54 w
Winding resisiive losses MT-18000-F 1135210 W Tatal load lessas 25270.3 W
Winding resisivn losses BT-415.50 TIEF 60 W Indusctive componen X B.EZ10 (%)
Winding resistive losses W Rasisthn component Rl 08420 (£
Taobal resistve lossos 18714.8 W impadanco 65,6740 %)
AddSonsl loszes 228047 W Powar fachor [ooss] 0,136
Valtage drop {%) Efficiency (%}
Laad Cosps QB Cosp= 1 Congp= 06 Laad Cosp= DA Cosg= 1 Cosp= 0,6
100 4,78 1,061 5 B5G O ai 845 B A1 Bl DT
T 3540 0,788 o, 02 T ai, 852 B8, 26 B 223
H% 2352 0ATE 2,815 Bt BA, 842 88,811 B3, 187



Transformer DOy type Page
Type TTR-C Serlal mumbser 107584
MEASURE ON RATIO 18000/415-815 VW - Tap pos. 0 -
Measurement of winding resistance
Winding defindtion BT 18000-P
Winding voltage 1RG0 W
g} W I 1)
Tarninats v () (Cfim)
-1y 40780 10,0000 Q&07ED
HITEE Y 4,0830 | 10,0000 0404930
LR 4,052 | 10,0000 Da0asg
Averags resistance 24 " 020887
Avarage rodislane T3 °C 04037
Wilinding definiton BT-415-50 Windling ciplirtion BT-415-6Y
Winding voltagn 4150 W Winging vollage 41805 W
LG 24 v [ R Gy M i [ R
Teurmiruais fmv) fis) {mCihm) Terminals vy A} frniCihm]}
20U -2 | 278103 100,000 02FR10 2UY - WY 20,2950 | 100,000 0, 30255
20 - W 28,0400 100,000 0, 28040 JUY - WY 31,6600 100,000 0. 31660
T 2T 7B50 700,000 02T TaS 2V - WY 30,3080 100,000 020305
Avorpge rosistanca; 24 CC 028178 Avuragoresisanca 24 G 030753
Awcrage resistangs TS °C 0,333 Average reslstance  TE G o, ¥ros2
Measurament of shon-clreult impadanece and load boss Raforance powaer GOOD  WWA
Supplied winding 8000 W Shori-circuit winding 415 W Amikont bemparane 3 0
Velage [V} Caergnt (A) Poraar (W) Frequancy (He)
Ll W2 o M3 Wi " 2 L Im Wi W2 Wi ¥ tat 1
GOEAZ | 00431 60484  G04TE  BE.308  GE1BE | OT.HN  GT.260  J0eR2 | J6006 | 42474 116D EeR L
Yoltage &l kn 1196,7 ¥ Hominal current 192,45 A Loss at in A5ERE W
Measuremant of shor-cireult impedance and load loss
i Bl tamgsaraiue 24,00 "= Riedarants tamaarasng 5 “c
Winding rasitancn MT-18000-F PAQBET Chm Cogpdliclont ¥ 1,3048
Winding resistance BT-415-30 bZH1TE midhm  Tolal resistve losses AGG0E,1 W
WWinding resistance BT-415.5Y 030753 mhm | Addiional losses 87152 W
Wilinding resistive osses MT-15000-F kiR W Total load losses 10T A Wit
Weinding resistive osses BT-d41550 TIEE G0 W inductive oompanant X &, 6080 (]
Vindirg mesistve losses BT-4198-5¥ Bo3s &1 W Rpsbtive companan i 0, 88580 [%)
Tolal résialhe i AEoe L Impodancn 6,6010 (it
Adidilional losses T84 36 W Porwnt tacior (cosli) Q.1 300
Valtags drop () Efficloncy {%}
Liowad Cosp= DG Cogpe 1 Cosp= OB Load Cosp= 08 Cospa Cosgz 06
100% 4,768 1,082 5856 100% a8, 723 =1 K ] B8, 304
TB% 3BES a7 4 387 TES Bl A1l 1 B, S
5% 2088 oLany 2418 B LN e B2 34 0¥
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Test acoordeng fo LE.C. 6007511 - DRY-TYPE TRANSFORMERS P
specifications CEI EN 80076-11 - TRARFORMATOR| DI POTENZA A SECCO -
Tranglormsr Doy Ivpo Type TTR-C
Fonwar S AR Sarial numibar TOTEES 'I'lrlhq diae TROTR04
MEASUREMENT OF NO-LOAD LOSSES AND CURRENT
Winding definiticn | Brassy | Viollage ! 415 v
Tapping range ' / :
RM.5, Voltage _| Maan Voltage Gurrent ’ Power |
| v | v | | P 5
[— & |l W i
| Vv | Vew | Vwu w-r'|w_-'u'-m lu__:_h-_l M'Hm:lﬂmfﬂfm
! 3-!-1.45-:- H‘.ﬂ- 15z 41 | 182 10 | RS2 | 381,18 | 17,8 | 13,908 i 13,803 | HHE M-Eﬁ- | 1ESE A
'3-3?2'? 7T 3-3&2‘. m%lmss 335,10 W.ﬂ-ﬂﬂl 12,517 | 13']'53| E"-"ﬂﬂﬁ; :i_W.-[I'I ‘|mﬂ|
mm m.ﬁflﬂﬂ.m 321?? ﬂﬂ!'m 1!..1HI‘|1:ED3E|_13.-4“!2'@2!?“7:3.51533?
| 306.23 | 30672 | 063 | 305,08 | 30550 | 30433 | 15330 | 11462 | 11843 | E054 | 18548 | 14332 |
EE-BH .E'H.i‘i EH-?'..F? H]‘?ﬂ m,i‘in | HTIH- 14,550 | 10,80 | 11,214 | el I FEEE A 12802 |
| - ' |
| i | J
! e i 1
: F"_"""":’ | - ”'"'5'_'_"'"’5"_ - SANTIE Losses _“"""‘" '_;"“" Losses |
| u L Ly |
Yol veme T vl Vim | ¥rm* ' m =) [FotPmxl
He) V) (A} (W) |
__BoooD | 353,37 | %5202 | | 14883 | A0 | 0 OWwe3 0] R |
.?-E'?“__l__;"?_"-?“ | | 3mEr | L BE45 5 DE9sd | BE21A4
B 000 2285 | 3!_1.@_ | 13,550 a1942 | [FI= 50T e 2
60,000 | ﬂ-l:l!,ﬂ:ﬂ' I 30800 | | 12891 -L 55234 i (i E= =k 580ET
| eopo | AT 287 B [T iz3se | amazi | 08eEs | 40294
: | ; = |
I | 1
| 1 |
Test Croull Arangamsen
| Woltage Rangs VT Ragiz Curranl Fange CT Ratic
(L] Al
H20 | A0 & { 500% |
520 700700 5 505 |
520 | TOWTEO L S5
& _ TOT00 §_ S0/5
520 700700 5 505
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Tust according 1o

LE.C, BOOTE-11 - DRY-TYPE TRANSFORMERS Page e
speciicalions CEI BN A0TE-11 - TRASFORMATORI DI POTENZA A SECCO
Tranglarmas Dry typ Tvpe TTR-C
Powae B0 KVE Serial neimibar 107624 Tﬂ-ﬂlrﬂ dile THOnR20E4
MEASUREMENT OF NO-LOAD LOSSES AND CURRENT

: NO LOAD LOSSES

Fo (W)

Tand T = | '|

|

1146 : —

BEAD e o — =

6420 —_—

B350 -~

100 ,,/ - e e

Em - /_

EEH) — =

[
5320 /J — —
|
m — |, . e ——— -
4800 l |
280 288 296 304 Mz il x5 a3 Ja4 452 350
volt
I
Extrapolatesd value from the curva
W g duliniten | BT-41sEv |
o O as T __u' Pa
) {w)
Wr 415,00 10207,B

1.1 456,50 1oaes |
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Tuat accarding 1o LE C, 6007611 - DRY-TYPE TRANSFORMERS =
spocilications CEl EN B0OTE-11 - TRASEQORMATORI DI POTEKZA A SECED e
Transtomur Dry type Typo TTRC
Farwir 00 WA, Sarial number 107584 Tesling data TDTIE014
MEASUREMENT OF NO-LOAD LOSSES AND CURRENT
MO LOAD CURRENT
lo (%)
| 185
— 018
// LITE
— / 017r2
1 |
. 0,167
I‘,n-/ 183
/ / === 0,158
7' = RET
| |

—— —t — 0,145
| 0,140
20 288 208 30 2 a2 A28 336 3 sz 360
volt
_ Extrapalation valus froe thy cuna
mmw i 51415.-_5-'\" I
|
Vahage s ] v | e e R i i
] | (Y] (%]
| ¥n 500 | 2nse4 02987 |
| 1.1¥n A56.50 30,679 03668 |
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2.2 Type Tests

The type tests consists in:
. a short-circuit type test on one of the four FPPC transformers;

transformer .

a thermal type test based on the temperature measurement in the secondary windings of one FPPC

Test according to

IEC 60076-11 - DRY-TYPE TRANSFORMERS

P
specifications CE! EN 60076-11 - TRASFORMATORI DI POTENZA A SECCO o
Transformer Dry type Type TTRC
Power 6000 KVA Serial number 107584 Tesling date 10072014

THERMOGRAPHIC ANALISYS - CORE

Puntatore

I nA

Dist. ogg. 1m

Um. re

I

I atm,

13
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Test according to IEC 60076-11 - DRY-TYPE TRANSFORMERS Page
specHications CE| EN £80076-11 - TRASFORMATORI DI POTENZA A SECCO

Transformer Dry type Type TTR-C
Power 6000 KVA Serial number 107584 Testing date 1000772014

THERMOGRAPHIC ANALISYS - WINDINGS

14

Puntatore

I A

Dist. 0gq. .]‘r\n » ‘.254

Um. rel.  50% 11/07/2014
[ ]r”‘l .)':‘.' 1'1 ‘.1




Verification of dynamic ability to withstand short-circuit

Reguested vuloes

Tests were performed with o shos-gircust primary current of 1550 A,

Tap-chanper Shart-cireuit current {*)
poEition 5 fw ik ke x 2 r.m.g. vidoe peak value
- kY e - - A A
18,000 56 6386 2.1 6619 134931

(*1 Values of short-circust carrent of the low-voliage winding (star-connecied ),

Test arrangements snd test procoderes
The transfonmer wus fested connecting o three-phase supply 1o the high-volings winding (primary winding}

The low-volinge winding was shori-circuited before the application of the volinge 1o the other winding of the tnsformer (pre
-set shorl-cireait)

During cach test wens recorded the line-to-line supply voltages, the phase currents of the 1ow -vollage winding and the Fault
curren, if any, between the mass {insulated) of the transformer and earth.

MNine tests were performed (three tests on cach limb):
= fhree tests with the maximum peak current on the middle limb),

»  (treo tests with the maximum peak current on one of the outer limb]),
= fhres tests with the maximum peak current on one of the other outer limbis),

15
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Short-cirenit tesis with three-phase current

Teat cireulz hADG2E
Test frequency: Sty Hz
Reference number of the assillograms: BAD&TST

Conditiony af 1he transfosiner before the tests: s supplied by the Cliem
Transformer presrranged on the voltape ;. 180 KV /0415 kV

Drage: July 7, 2014

Nodoad
Test Oucdliogram frosanen, supply
vollape

prak
anhe sk walus
o Hoshetts - LY A

A0%30
i 2 & - TR00 4070 40560 ol
ST

67150
F i ¥i = - [ rriL]] ERUSO ETRIN o5
LT

4738

1310

[ 1]
4 &l L = 1 50RO L2 ETHD 5K
)

15250 &5

L]

LELILLY LR
& LA * ’ Ll HEEA0 L%
g

139500 B0

| ¥l . - Lyata HEIHY 0.3

§ L] - - i) HRES {18

1] 13 . . Gt il e 0.3

Conditlons of dee snmsfoemer afker tha sais: T NS

- Eatomally did not shew any damage.
- After the tests, teo seals were applied on the tamBrmer (see phalos no b aad nod)

16
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To [T EL O SOk | OFT LS | 6MC 1S &L 0 ) FU_| ceonr | Rrvor | sowor | o1
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Conclusion

All tests gave positive result, moreover the hot-spot temperature-rise measurements by thermal probes
and thermo-graphic camera did not highlight any critical hot spot.

Abbreviations and acronyms

Acronym Term Definition
AC Alternating Current -
Al Analog Input
Framework between F4E and VC-DI to reinsure its
AoC Agreement of Collaboration |commitments towards JAEA under the Procurement
Arrangements
Agreement between Japan Government and the European
BA Broader Approach Atomic Energy Community for the joint implementation of
the activities in the field of fusion energy research
CB, CBU Crowbar (Unit) Electrical circuit used to prevent an overvoltage of a power
supply
Fires, controls and protects the crowbar thyristors,
CC-R Crowbar Control Rack measuring current, DC voltage and status monitoring, apart
from communicating with the MC-R.
CPU Central Processing Unit
CS Central Solenoid Nb3Sn conductor consisting of 4 independent modules
VC-DI responsible for handling financially and legally the
= Customer Procurement of its in-kind contributions: for this
Procurement, the Customer is ENEA
DC Direct Current -
In this ph he IS shall il th hnical soluti
DDP ST Bt PlEss n this phase, the S sha detfm the technical solutions
selected to comply with the requirements
DSP Digital Signal Processor
EU Europe
EM Electromagnetic
. - Correct operation of different objects in the same
EMC Electromagnetic Compatibility P . I . ! jects
electromagnetic environment
ENEA ENEA Itallar.1 National Age.ncy for New Technologies, Energy and
Sustainable Economic Development
European joint undertaking for ITER and the Development
of Fusion Energy: integral part of the JT-60SA Project EU
FAE Fusion for Energy Home Team ensuring the coordination of implementation of

the PA and its interfaces with other PAs in BA activities
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FPPC
il | the pl iti lassifi
FPPC(u,l) Fast Plasma Position Control SOI Ser}JIZ?:ertZri(;;;ro the plasma position (classified as
FPPC(1,2) PP
HV High Voltage
HVCB High Voltage Circuit Breaker
IAs Implementing Agencies FAE and JAEA
IDC Identification Code Code used for identification and traceability of JT-60SA
components
IPC Inter-Process Communication
The company selected by ENEA to provide the supplies,
IS Industrial Supplier services or works described in these Technical
Specifications, according to a Procurement Contract
JT-60 Super Advanced tokamak, the construction and
JT-60SA JT-60SA exploitation of which shall be conducted under the Satellite
Tokamak Programme and the Japanese national programme
LV Low Voltage -
MC-R is in charge of the regulation and firing of thyristor
. rectifiers and at the same time communicating all
MC-R Main C | Rack
ain Control Rac data/signals to with JT-60SA supervising system PS-SC. It
shares data with both RC-R and CC-R.
PF, PFC Poloidal Field (Coil) In a tokamfak, the poloidal field travels in circles orthogonal
to the toroidal field
. Document defining the technical basis of the JT-60SA
PID Plant Integration Document .
Project [ANX1]
Framework between F4E and JAEA for the main governing,
PA Procurement Arrangement financial and collaborative requirements for the supply of a
procurement package
PS Power Supply -
PS SC Power Supply Supervising Computer provided by JAEA that communicates with
Computer SCSDAS, GPS and SIS and includes an IPS
RCM Remote Control Mode Remote Control Mode of the operations
Measures rectifier input and output currents, over
RC-R Rectifier Control Rack temperature and monitors fuse melting status so as to
communicate all this data to MC-R through optic fiber links.
Real-time Local Area Network in which each computer
RM Reflective Memory always has an up-to-date local copy of the shared memory
set
SCADA Supervisory Co'n'trol And Data
Acquisition
SCB Static Circuit Breaker Switch system based on static devices that supports the BPS

to satisfy the SNU time specifications
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Superconducting Magnet Power

Power systems, electrical and electronic devices to feed the

SCMPS .
Supply coils of JT-60SA
SCR Silicon Controlled Rectifier
SCSDAS Supervisory an't'rol System and JT-60SA system
Data Acquisition System
STP Sl Tl Pl One of the three projects in the BA activities with the
purpose to develop JT-60SA
TCS Transformer fgr Central
Solenoid
TF, TFC Toroidal Field (Coil) |I"l a tokamak, the toroidal field travels around the torus in
circles
TEPPC Transforrr?e'r for Fast Plasma
Position Control
_ Tokamak Device using a magnetic field to confine a plasma in the
shape of a torus
TS Technical Specifications The present document
UPS Uninterruptible Power Supply |APS provided by JAEA
Voluntary Contributor Institution appointed by the Government of the countries
VC-DI y (Voluntary Contributors) that give voluntary contributions to

Designated Institution

Euratom for the implementation of the BA activities
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