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ITEM MO. | QTY. |PART MNUMBER MASS DESCRIPTION

1 1 7104C020 6,411.6 Kg |BARREL YOKE SIDE PLATE B
2 1 7104C021 6,411.6 Kg |BARREL YOKE SIDE PLATE A
3 1 7104C002 | 22.732.0 kg |BARREL YOKE FIRST PLATE
4 1 7104C003 | 24.437.9 g |[BARREL YOKE SECOND PLATE
5 1 7104C004 26,143.8 Kg [BARREL YOKE THIRD PLATE
[ 1 7104C005 | 27.84%.7 kg |BARREL YOKE FOURTH PLATE
7 1 7104C006 14,766.2 Kg |BARREL YOKE FIFTH HALF PLATE A
8 1 7104C007 14,755.8 ¥g |BARREL YOKE FIFTH HALF PLATEB
9 1 7104C008 15,619.2 Kg |BARREL YOKE SIXTH HALF PLATE A
10 1 7104C009 15,408.7 kg |BARREL YOKE SIXTH HALF PLATE B
11 1 7104C010 16,472.1 ¥g |BARREL YOKE SEVENTH HALF PLATE A
12 1 7104C011 16,441.7 ¥g |[BARREL YOKE SEVENTH HALF PLATE B
13 1 7104C012 17.325.1 ¥g [BARREL YOKE EIGHTH HALF PLATE A
14 1 7104C013 17.314.6 kg |[BARREL YOKE EIGHTH HALF PLATE B
15 1 7104C014 18,178.0 Kg |BARREL YOKE NINETH HALF PLATE A
16 1 7104C015 18,147.6 g |[BARREL YOKE NINETH HALF FLATE B
17 1 7104C016 19,031.0 ¥g [BARREL YOKE TENTH HALF PLATE A
18 1 7104C017 19.020.5 Kg |BARREL YOKE TENTH HALF PLATE B
19 1 7104C018 19,883.9 Kg |[BARREL YOKE ELEVENTH HALF PLATE A
20 1 7104C019 19,873.5 kg [BARREL YOKE ELEVENTH HALF PLATE B
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[TEM NO.| QTY. | _PART NUMBER IMASS DESCRIFTION
1 2 | ALT27104C020 | 1.608.8Kg |BARREL YOKE SIDE PLATEB- ALT 2
2 2 | ALT27104C021 | 1.608.8Kg |BARREL YOKE SIDE PLATE A - ALT 2
3 T | ALT2/104C002 | 23.194.4Kg |BARREL YOKE FIRST PLATE - ALT 2
1 T | ALT27104C003 | 24,502.3Kq |BARREL YOKE SECOND PLATE - ALT 2
5 T | ALT2/104C004 | 26.608.1 Kg |BARREL YOKE THIRD PLATE - ALT 2
3 T | ALT2/104C005 | 28.314.1 Kg |BARREL YOKE FOURTH PLATE - ALT2
7 T | ALT2/104C006 | 15001.0Kg |BARREL TOKE FIFTH HALF PLATE A - ALT 2
3 T | ALT2/104C007 | 14,990.6Kg |BARREL YOKE FIETH HALF PLATE B - ALT 2
3 T | ALT2/104C008 | 15.851.3Kg |BARREL YOKE SIXTH HALF PLATE A - ALT 2
0 T | ALT27104C009 | 15.843.6Kg |BARREL YOKE SIXTH HALF PLATE B - ALT 2
] T | ALT2/104C010 | 18,7089 Kg |BARREL YOKE SEVENTH HALF PLATE A - ALT 2
12 T | ALT27104C011 | 16.696.5Kq |BARREL YOKE SEVENTH HALE PLATEB - ALT 2
13 T | ALT2/104C012 | 17.559.9 Kg |BARREL TOKE EIGHTH HALF PLATE A - ALT 2
14 T | ALT2/104C013 | 17.5649.5 kg |BARREL YOKE EIGHTH HALF PLATEB - ALT 2
5 T | ALT27104C014 | 18.412.8Kg |BARREL YOKE NINETH HALF PLATE A - ALT 2
) 14 T | ALI2/104C015 | 18.402.4Kg |BARREL YOKE NINETH HALF PLATE B - ALT 2
lls-gz\ch:\j:LE 17 T | ALT27104C016 | 19,265.8 Kg |BARREL YOKE IENTH HALF PLATE A - ALT 2
. 18 I | ALT27104C017 | 19.255.4Kg |BARREL YOKE TENTH HALF PLATE B - ALT 2
19 T | ALT27104C018 | 20.1168.7 Kg |BARREL YOKE ELEVENTH HALTF PLATE A - ALT 2
20 1 | ALT27104C019 | 20,108.3Kg |BARREL YOKE ELEVENTH HALF PLATE B- ALT 2
MASS: 355,218.8 Kg T é",'fgg” N LARORATORY
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4.3.1.

HApecification for Matfacture of the CI3 Endeap Yoke

Chemical Composition

The chemical composition of the material iz not a strict requirement. However,
the Contractor must determine a target range for carbon and all other elements.
This range must be compatible with all other material requirements. The target
range must be specified in the material specifications. Cobalt must be kept to
less than 0.1%, Eadicactivity must be at the safe level for routine shipping and
handling.

Mechanical Properties

For YE1 and YE2 the mechanical properties of the plate used in the first
layer (towards the LP.) must meet those listed in Table 1.

Table 1: YE1, YE2 first plate properties

Tield Strength 250 WPa min
Ultimate Strength 350 MPa min
Elongation 25% min
Eesilience 407 min at 20 C

For all other plates the mechanical properties must meet those listed in
Table 2.

Table 2: YE1, YE2 second and third plate properties

Tield Strength 230 WPa min
Ultimate Strength 350 MPa min
Elongation 25% min
Eesilience 407 min at 20 C

Magnetic Properties

The abzolute value of relative permeability must be more than 130 at an
induced field of 1.8 Tesla.

The uniformity of the relative permeability within any one disk must be
less than 5 at an induced field of 1.8 Tesla

Weldability

As ancillary elements (like gangways) will be attached to the Disks by
welds to be done “in sitw’, good weldability of the chosen steel for the sectors 13
important. The preheating necessary to suppress cold cracking must not exceed
100 C, thus the equivalent carbon Chq, according to B3 5135, must not exceed
0.40%:

= My  Cr+Mo+V | M+ Cu 0
CM_C+T+ s + 15 <0.40%

To minimize risks of hot cracking, the ratio of manganese over sulfur must
ke sufficient:

%:-30
=

If welding is required for the manufacture of the sectors, the use of low
hydrogen welding processes and welding materials is recommended to reduce
the risk of cold cracking and to minimize the preheat temperature.
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Kawasaki Steel Techno- Icsmlcb Cormratmn

D.C.Magnetization Curves and D.C. Permeability Curves Technical Service Cgntér-:- & =% .
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Comments by Y. Chida of KHI on SID Barrel Yoke

Some information for accounting the 40mm gap tolerance:

e 144 plates required, thickness variation: 2mm

* Plate thickness tolerance for each: 0.1mm

* Plate flatness: 4mm (in a plate)

» Fabrication (assembling & welding) tolerance: 2mm

 These numbers are not guaranteed but assumed by production results.

Capabilities at Harima Works of KHI

*  Machining: capable

e Lifting: capable (by 500Ton over head crane 39Mspan, 21MLIift)
e Turning: capable (but need to study)

*  Full trial assembly: capable (but need to study)

Questions & Comments:

* Assumed fabrication year

 Assumed approximate budget

* Connection between side plate and 200mm thickness plates (Welding?)

* My information against the steel plate are given from mill maker in Japan. Please note if you
use other countries mill maker, you better to investigate.
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