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TF Insert Experiment Log Book
--2nd Experiment of CS model coil--
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(Received on November 16, 2001)

The cool down of CS model coil and TF insert was started on August 20, 2001. It
took almost one month and immediately started coil charge since September 17,

2001. The charge test of TF insert and CS model coil was completed on October
19, 2001.

In this campaign, total shot numbers were 88 and the size of the data file in the

DAS (Data Acquisition System) was about 4 GB. This report is a database that

consists of the log list and the log sheets of every shot.

This is an experiment logbook for 2nd experiment of CS model coil and TF

insert for charge test.

Keywords: ITER, CS Model Coil, TF Insert, Experiment, Log, Database
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Test Procedure of TF Insert

JASC-2001-099

Revision

Y.Takahashi (2001.3.1)
S.Egorov (2001.3.12)

Draft #3 S.Egorov (2001.3.26)
Draft #4 T.Isono (2001.4.5)
Draft #5.1 T.Isono (2001.8.29)
Draft #5.2 T.Isono (2001.10.3)

» Run No. No. Test Item Red : Current of TFIC
3| & Blue : Current of CSMC
2 o
0 Cooldown and hydraulic tests
1-1 0.0 |JRRR Measurement
0.1 [High potential test CSMC=D(2.25kV, 10min
& TFIC=DC500V megger, 1min
o
0.2 {Pressur Drop Measurements 5,10,15 g/s at 4.5K
&
“
&
45-1,45-2, 103 |Heaters calibration for AC loss. 10=4.5K .
o |45-345-4, Energize inlet heaterscMCI_HR_IN, MW RH.
2 [45-5,45-6, MCO_HR1_IN1,2, ITF_HR_IN).
A 145-7,45-8
2-1(10K) 0.4 |Heaters calibration for Tcs. 16=4.5K
g [2-2(18k) Energize inlet heater(ITF_HR_IN) up to 18K -V RH
3
—
TF insert virgin state AC loss test before
1 charge (TFCI: open; CSMC: t;=20s)
§ (31 1.1 |{Check of Protection System 1C=4.5K 9.2kA
w
; > 5.6kA _
Tl e 1KA/min tkA/min
2]
=l
z
4-1 1.1 |Check of Protection System 45K  goa  g2A

1kA/min TkA/min
1.5kA




JAERI-Tech 2001-085

13

CSMC 23% ramp up with 1 kA/min & M.

IC=4.5K

10.6kA
Dump. TFCI 3T coupling loss measurement
TkA/min Dump
6-1 1.2 |CSMC 23% triangular ramp up/down with 1 IC=45K  106KkA
kA/min three times. TFCI 3T hysteresis loss
measurement at 4.5K 1kA/mi 1kA/min
100A
;§ 7-1 1.0 |daily check 10.6kA
oo
s 1kA/min Dump
=
o
E
N 18-1 1.4 |CSMC 50% ramp up with 1 kA/min & M. 1C=4.5K 23KA
Dump.
1kA/mi Dump
9-1 1.5 |CSMC 75% ramp up with 1 kA/min and step at | 1c=45« 36.8KA
65%, and M. Dump. / l
TkA/min D
ump
10-1 Heating of TFClI up to 7K Reduce flow of TFCI and mandrel.
Energize inlet heater of TFCI
11-1 1.6 |CSMC 23% triangular ramp up/down with 1 1c=7K 10.6kA
kA/min three times. TFCI 3T hysteresis loss
measurement at 7K 1kA/mi
100A
Cool TFCI during a night.
§ 12-1 Heating of TFCI up to 18K Reduce flow of TFCI and mandrel.
2132 Energize inlet heater of TFCI
)
=
©
B
“ 131 1.0 |daily check 9.2kA
1kA/min [ ' Dump
14-1 1.7 |Hold TFCI at the normal state. CSMC 23% IC=18K  106KkA
triangular ramp up/down with 1 kA/min three
times. TFCI 3T hysteresis loss measurement at tkA/mj
18K 100A
15-1 20A current was run in the coil in order to
confirm the normal conduction. ‘/_20‘\__\
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16-1

1.8

CSMC 23% ramp up with 1 kA/min & M.

IC=18K

10.6kA
Dump. TFCI 3T coupling loss measurement
1kA/min Dump
17-1,2 20A current was run in the coil in order to
confirm the normal conduction. _/__20'\_\
Cool TFCI during a night.
= [18-1 1.0 |daily check 9.2kA
: / 1
o 1kA/min Dump
oS
S
=
J [19-1,2,3 L11}CSMC 100 % charge at 1 kA/min ramp rate with | 1c=4.5K 26KA
steps at 85% and 95%, and then M. dump 43.7KA
39.1 Dump
1kA/min
20-1,2 1.12{Charge CSMC up to 100%, energize resistive 1C=4.5K B 15t tayer
heater at inlet of 1st layer, and measure Tcs. 46kA
1kA/min / ID”’“"
2 TFCI self field test (TFCI: td=0.2 s)
= 211 2.1 |Check of Protection System 1C=4.5K
3 SkA
) .
= 4kA/min
3
K=
7 (221 2.1 |Check of Protection System A
4kA/min / ‘ Dump
23-1 2.1 |Check of Protection System 10=45K oA 10KA
! 1K/ mi Fast D
4KA/min (100KA i)
1.5kA
24-1 2.1 |Check of Protection System
2.9kA/min Dump
25-1 2.1 |Check of Protection System

3.4kA/mil Dump

5kA
SkA
/ l
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1 hour flat tops at each step. M. Dump at 40 kA.

26-1 2.2 |TFCI 46kA ramp up at 3kA/min rate with steps | ic=45k  Flat top keep 1 hour
at 10, 20, 30, 40 kA and down. Each step and flat | ; ya/min  soea o
top keep 1 hour. 30kA ‘
IOkAZ 3.4kA/min
27-1 2.5 [TFCI 46kA up and fast down. keep flat top 1 IC=45K  Flat top keep 1 hour
hour to measure loop current. 46.3kA
3.4kA/min Fast Down
/ s (100kA/min)
<] 8 |281 2.0 |daily check 1C=4.5K
8|8 y
SlE .
=(\] EE 3.4kA/min ume
[}
=1
E
fc’ 29-1 2.3 |20 kA at 3 kA/min ramp up rate with 1 hour flat | jc=45x F'at top keep 1 hour
2 top and M. Dump at 20 kA.
= 3.4kA/min Dump
3]
w
&
< 301 2.4 |46 kA at 3 kA/min ramp up rate with 1 hour flat | 1c=45« s keep 1 hour
3 top and M. Dump at 46 KA. '
g 3.4kA/min Dump
3  TFCI nominal current test (CSMC t;=20 s)
31-1 3.1 [Check of Protection System 10KA 10KA
1kA/min 1kA/min
1kA/min 1kA/min
32-1 3.1 |Check of Protection System 10kA 10kA
Dump
:::;:: / @
o 331 3.0 (daily check 10kA 10KA
%)
n 1kA/min Dump
:;. 1KA/mi Dump
=
K=,
= 3441 3.2 [Charge the CSMC and TFCI simultaneously step | 45« Flat top keep 1 hour
by step up to 10, 20 kA with 1 kA/min ramp up o A Dump
D
rate and 1 hour flat tops at each step. M. Dump at| 1A/~ "" ump
20 kA. 1kA/min
35-1 3.3 [Charge the CSMC and TFCI simultaneously up | ask " tenkeep 1 how
to 30 and 40 kA with 1 kA/min ramp up rate and —_ : Dump
30kA Durmp

{kA/min
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& (361 3.0 |daily check 45K 10kA 10KA
v
& A/ P
>
S
S
® 1371 3.4 |Charge the CSMC and TFCI simultaneously up 45,2 1 br 463KAT b
372 to 40 kA with 1 kA/min ramp up rate. 1 hour flat Dump
37-3 top. Charge the CSMC up to 12.5 T. 1 hour flat &y Dume
37-4 top. Charge the TFCI up to 46 kA. 1 hour flat s
toan M DNhimn
38-1 3.5 |Charge CSMC 12.5T, charge TFCI up to 46kA 46.3A
and down. i i
tka/mi g
4 1. & Tcs measurements
& [39-1 4.0 idaily check 9.2kA 5kA
W
‘S‘: thAspmin o Lo i %‘::p
>
S
S
< l40-1 4.13[Charge CSMC up to (11)T, charge TFCI up to 31.95kA —W- RH.
40-2 31.8kA, energize inlet heater of TFCI, and LY B
40-3 measure Tcs of TFCI A \ F.Down
kA/mi 3kA/min .
Ref. Strand data: 11.4T, 27.6A, 9K (100kA/min)
41-1 4.19|Charge CSMC upto (11)T, energize inlet heater | 40ka__ 0.1kA/min, e 1kA/min
412 of TFCI up to Tcs result of 4.13, and measure Ic | /\ L@%
of TFCI RH. - \FDown OkA
AN~ 1k4/min X
calibration of TWO sensor (100kA/min)
o [42-1 4.0 |daily check 9.2kA SkA
[75]
g 1KA/fnin Dume
2 3.4%A/min Oump
=)
=
= [431 4.14|Charge CSMC up to (11)T, charge TFCI up to 17.74kA - RH.
43-2 17.6kA, energize inlet heater of TFCI, and 40 TkA—— \
43-3 measure Tcs of TFCI . | F.Down
1kA/mi 3.4kA/min i
Ref. Strand data: 11.4T, 15.3A, 9.9K (100kA/min)
44-1 4.1 |Charge CSMC up to (11.5)T, charge TFCI up to a6aka WO RH.
44-2 46kA, energize inlet heater of TFCI, and measure
40.7KA .
44-3 Tes of TFCI 1kA/min
%1 5 |46-1 4.0 [daily check 9.2kA SkA
L1 O
2l
2 ~
-
=
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™ [a7 4.15|Charge CSMC up to (11.4)T, charge TFCI up to AW RH. o
47-2 1kA, energize inlet heater of TFCI, and measure Dump
47-3 Tcs of TFCI yf ';vervolt:yge

Ref. Strand data: o SuPP
48-1 test of the DC power supply SkA
48-2
48-3
48-4 3.4KA/mj 3.4kA/min
49-1 4.9 [Charge TFCI up to 1kA, energize inlet heater of gooa ~WC RH.
TFCI, and measure Tcs of TFCI
Ref. Strand data: 3.4kA/min 3.4kA/min

T [50-1 test of the DC power supply

S [s0-2

: 50-3 (short circuit)

]

£

a
51-1 4.0 |daily check 9.2kA 5kA

1kA/Jmin Dump
3.4kAfmin Dump
52-1 4.16|Charge CSMC up to (9.5)T, charge TFCI up to 34.4kA YW RH.
522 34.4kA, energize inlet heater of TFCI, and 348k ) ‘
52-3 measure Tcs of TFCI Wa/min/  HAfmin eol
Ref. Strand data: 10T, 29.8A, 10K (10QA/mir)
53-1 4.18/Charge CSMC up to (4.5)T, charge TFCI up to . "
overvoitage
46kA, energize inlet heater of TFCI, and measure Zf the supplyg
Tcs of TFCI Dump
Strand data: Series at 5T e
§ test of the DC power supply
<
> (short circuit)
]
=]
2 .
54-1 test of the DC power supply SkA
3.4kA/mi Dump
54-2 test of the DC power supply $63KA  46.3KA 46.9KA
54-3
54-4 1PkA/rhin  100kAAmMIn  3HOKAAmin
54-5 test of the DC power supply
600A
3.4kA/min/ \3.4kA/min




JAERI-Tech 2001-085

kA/min three times. TFCI 3T hysteresis loss
measurement at 4.5K

8 [55-1 20A current was run in the coil in order to
T |55-2 confirm the normal conduction.
& |55-3
o
=
=
g‘ 56-1 4.0 |daily check
v
=
~
k=)
A
571 4.18|Charge CSMC up to (4.5)T, charge TFCI up to
572 46KkA, energize inlet heater of TFCI, and measure
573 Tes of TFCI
Strand data: Series at 5T
58-1 5.1 |Check of Cyclic System KA 300kA/min
CSMC 14kA; 10 cycles 0 — 14 kKA - 0. 14kA 7 10cyclest?
58-2 5.3 |M. Dump. Test run of TFCI 3T coupling loss 14k
measurement 1kA/min oas
Dump
5 1% series of cyclic tests at d e = 0.04%
-§ c‘? 59-1 5.0 |Check of Protection System 9.9KA —
.::3 ‘E 1kA/min Dump
~ f‘? 3mkA/iiN\AD"m
k=
<
Z [60-1 5.2 |CSMC 12 T; 1002 cycles 0 — 14 kKA — 0. a6kA
’5 60-2 14kA / 1002cycles
o 1kA/nfin
< 300k
)
3 -
g [c0-3 5.3 [CSMC 23% ramp up with 1 kA/min & M. 466
Dump. TFCI 3T coupling loss measurement 1kA/min 10.6kA
Dump
5 |61-1 4.0 |daily check 9.2kA SkA
g: . Dump
S 1A/ |n‘ . ump
3
S
=
62-1 5.5 |CSMC 23% triangular ramp up/down with 1 1G=4.5K 10.6kA

1kA/mi
100A
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63-1 5.6 |Charge CSMC up to (11)T, charge TFCI up to
63-2 17.6kA, energize inlet heater of TFCI, and
63-3 measure Tcs of TFCI
Strand data:
6 2" series of cyclic tests atd e = 0.11%
g 64-1 5.1 |daily check
g 1kA/m 8323
fery 300kA/min
el
=
= |65 6.1 [CSMC 12 T; 1000 cycles 0 — 36 kA — 0
65-2 36kA / 1000cycles
65-3 1KA/mi
65-4 6.2 |CSMC 23% ramp up with 1 kA/min & M. 48kA
Dump. TFCI 3T coupling loss measurement TkA/mim_10.6kA
l Dump
T |66-1 4.0 |daily check 9.2kA 5kA
Q
= 1kA/foin Dump
~— ump
? 3kA/min
o
= .
= 1671 6.4 |CSMC 23% triangular ramp up/down with 1 1C=4.5K 10.6kA
kA/min three times. TFCI 3T hysteresis loss
measurement at 4.5K 1KA/mi
100A
68-1 6.5 {Charge CSMC up to (11)T, charge TFCI up to
68-2 17.6kA, energize inlet heater of TFCI, and
68-3 measure Tcs of TFCI
Strand data:
69-1,2,3,4 Inductive heaters calibration for stability test
5,6,7,8 a0
7  Stability and Quench test
g 70-1 4.0 |daily check 92kA _ SkA
(“_\l: Dump
— kA/mih 3kAl/min Dump
>
3
=
« 171-1,23,4, |75 [Charge CSMC up to (12)T, charge TFCIupto | 16=6k .~ CO0D IH delay (19)
5,6,7,8,9, 46kA, energize inductive heater until quench. 415k the Lroy :°f
10,11 Detection delay is 1s. :

power sy

Dumo
Dump

3kA/min




JAERI-Tech 2001-085

46KA, energize inductive heater until quench.
Detection delay is 7s.

72-1,2,3 7.5 1Charge CSMC up to (12)T, charge TFCI up to 106K kA QXD 1H delay (1s)
46kA, energize inductive heater until quench. 415k b
Detection delay is 1s. ﬂ l wno
IkAZfhin [ 3 A /min
Dump
73-1,2,3,4 {7.2 |Charge CSMC up to (12)T, charge TFCI up to 166K a0 1H delay (55)
46kA, energize inductive heater until quench. 415K 5
Detection delay is 0.1s and keep currents for 5s / ) ume
. ~1kA/shin 3kA/min
after detection. Dump
AC loss and I, & T, measurements after the
8 quench tests
=S 5 1741 4.0 |daily check 9.2kA 5kA
L] o
3 :,_‘-;‘ Dump
% ;ﬁ; 1kA/thin kh /i
e
& 7541 8.1 |CSMC 23% triangular ramp up/down with 1 1C=4.5K 1o6ka DU
kA/min three times. TFCI 3T hysteresis loss
measurement at 4.5K TkA/min
100A
76-1 8.4 [Charge CSMC up to (11)T, charge TFCI up to
76-2 17.6KA, energize inlet heater of TFCI, and 1A /min
76-3 measure Tcs of TFCI
Strand data:
calihration of TW cenenr.
’*'g‘ 77-1 4.0 |daily check
g
-
]
=
& 781 8.3 [CSMC 23% ramp up with 1 kKA/min & M.
Dump. TFCI 3T coupling loss measurement
79-1,2 8.2 |Charge CSMC up to (11.5)T, charge TFCI up to LA VW RH
46KA, energize inlet heater of TFCI, and measure 30::"’/"“"
Tcs of TFCI 1KA/min
Strand data:
g 80-1 4.0 |daily check 9.2kA 5kA
v[:: Dump
— 1kA/in X
5" 3kA/min Dump
e
(811234 |17 Charge CSMC up to (12)T, charge TFCI up to 168K o ain LD LH. delay (1s)

3kA/min

s cut off by
the setting grror
of QD in 1 ond

Dumo
Dump
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heater at inlet of 1st layer, and measure Tcs.

82-1,2,34 |7.7 {Charge CSMC up to (12)T, charge TFCI up to 1C=6K 0.3k X0 1H gelay (75)
46kA, energize inductive heater until quench. 415k
Detection delay is 7s. /
1kA/ghin 3kA/min Dumo
Dump
83-1,2,3 8.4 |Charge CSMC up to (11)T, charge TFCI up to 17 6kA YW~ RH
17.6kA, energize inlet heater of TFCI, and 0THA ) | 1kA/min
measure Tcs of TFCI 1A/min/  akAfmin £l ’kump
Strand data: ’ (100kA/min
§ 84-1 4.0 |daily check 9.2kA A
g 1kA/fnin | DE::Z
5\ KA/ min
=
& [85-1,23  [4.18|Charge CSMC up to (4.5)T, charge TFCI up to
46kA, energize inlet heater of TFCI, and measure
Tcs of TFCI
Ref. Strand data: Series at 5T
86-1,2 4.9 [Charge TFCI up to 600A, energize inlet heater of
TFCI, and measure Tcs of TFCI
TkA/miny 1kA/min
g 87-1 4.0 (daily check 9.2kA SkA
g 1kA/frin Dzzz
§ 3kA/min
=
q [88-1,2 8.15|Charge CSMC up to 12.5T, charge TFCI up to A
46kA, hold 1hour, and down. o 46KA
calibration of TWO sensor. 20 3KA/min
10k, 3kA/min
89-1,2 1.12{Charge CSMC up to 100%, energize resistive 1C=45K  4oun Ry 1ot tayer

45.6kA
1kA/min \ 1kA/min
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2. TF Insert Experiment Log Sheets
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