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Introduction: Fusion experiment W7-X — il

Magnet system parameters:

50 non planar coils, 5 types

20 planar coils, 2 types

5 modules, 2 symmetrical half modules
Induction on the axis:  2.5T (< 3T)
Induction on the coil: 6.8 T by 17.8 kA

First Hydrogen plasma discharge

g:gizisn% psarr:meters: P —— on 3.February 2016
<a> 0;50m plasma vessel
Height 5m A
Diameter 16 m Port parameters:
Weight 550t _ 299 ports
divertor plasma 32 types, 47 shapes
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Overview of functional safety for W7-X (1)
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ABSTRACT

Ensuring the safety of persannel, the environment, and equipment during operation af the Wendelstzin 7-X {(W7-X] supercanducting fusion
experiment s 3 fundamantal legal rquiremant. 4 central objective of the Wi-X development is therefors o recuca the inherent hazarcl
potential thraugh technical, arganzational measures and Rersonal Safety MEIsUres 1o a level 3twhich the remaining resicual sk is
acceptable

The safety cantral systems af W7-K zre designed in accordance with IEC 51511 {functional ssfety for the process industryl.

Since the start of W7-X oparatian in Dacember 2015, the £S5 has been cantinuoLsly 2dapted T meat Incraasing satety raquirsments, mainky
driver, by the integration of new technical systems and diagnastics. During previous canversion phases, however, the £S5 was shut down.

Ta reduce or largaly eliminate extensve orgarizational measures, the cSS is being madiied for aseratianal phase P24 o enabls satery-
relevant operation alse Guring cowersion and assemily phases by implementing appropriate sefety functions.

This paper presants the architecture and core functions of the cs5, followed by 2 cetailed deserption of the mad fications ntroduced to
support safety cperation during assembly phases. Newly implemented safety functions, special operating modes, and madfications to the
imerface cabinets of the ¢S5 for OP2.4 are describes, Finaly, first results from the commissioning of the enhanced <S8 zre discussed.

OPERATION OF W7-X
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FUNCTIONAL SAFETY FOR W7-X

Measures for a safe operation:
# Qrganicational measures,

> Design measures, L
 Functanal safety for diagnostics and technical plants,
importand safety concents

 Concepl of Salety Levels
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% Access Centrol far the Radiatian Protetion Area,
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CHANGES OF SAFETY SYSTEM FOR OP2.4

Changes.of safety system hardware: * Changes of safety system software:

* Exchange of FLCHW ET200M macules with ET200S9 madules, — + Implementation of a new Safety Level: 5L Assembly,
» Wodification of 18 €55 interfaces and 3 PLC cabinets wias « Adiustment of the release signal matrix for the SU Assembly,
necessary + 11 new Special Operatian Functions (for 5L Assembly],
* Replacement of Pilz safety relays «+ Ungrade PLC sattware from version PCS? V9.3 1 PCS7 410,
# 100 of 258 Pilz Type 7.1 safecy relays were replaced (defect or o Modificabion of certain existing safety functians,
end of live time}. + Expansion of the access control logic for the radiation protection
* Changes ta the Interfaces area thraugh the integeation of 3 door sensars from the pre-
% Wodiication of 5 existing €55 interfaces, assembly hall,

® Implementation of 2 new interfsces (Powder Dropper, Heavy  + Expansian of the ¢35 simulation system SIMIT far DP2.4,
Ion Beam Probe),
# Mew Fast Interlock System interface for Powder dropper,

Last W7-X experiment operation day in OP2.3 Poster ID #69
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