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The superconducting Satellite Tokamak machine “JT-60SA” under construction in
Naka Fusion Institute is an international collaborative project between Japan Atomic
Energy Agency (JAEA) as the Implementing Agency (IA) of Japan (JA) and Fusion for
Energy (F4E) as the IA of Europe (EU). The contributions for this project are based on the
supply of components, and thus European manufacturer shall conduct the installation,
commissioning and tests on Naka site under the general supervision by F4E via the
designated institute in each EU nation. This means that JAEA had an issue to manage
the works by European workers and their safety although there is no direct contract.

This report describes the approaches for the work and safety managements, which
were agreed with EU after the negotiation, and the completed on-site works for Quench
Protection Circuits (QPC) as the first experience for EU in JT-60SA project.
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B/ RAEE 3.8kV/5.0kV 1.93kV /2.8 kV
T/ mRAER 20 kA / 22.5 kA 25.7/25.7 kA
EETER 22.5 kA (F4B1%) 25.7 kA (1B 14)
A=yh 10 3
MEIER A FRE (20 °C) 0.19Q 0.075 Q
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BRI E RS 250 s @ / 30 min A H#A T
BEIESIES REN DD ENEE AT 0.35s
XA 07T L—hENE B IERFRE 1 ms
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CS4 70 MJ -

EF1 200 MJ -

EF2 200 MJ -
MEERFERHEIRILY— EF3 70 MdJ -

EF4 200 MJ -

EF5 100 MJ -

EF6 200 MJ -

TF1 - 350 MJ

TF2 - 350 MJ

TF3 - 350 MJ
QPC BiEN OB BRI E TORAFHEEFMHE 30 min 1h

A = AV KA ED
AEAX
BRI BARES
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Delivery on Site
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Installation on Site

Approval of Report (30.11.2014)
Approval of Approval of Reporton ~ ©on Factory Test
First Design Report Factory Type Test (31.03.2014) 4,
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.l [l [l [l . >
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Procurement | | T
Contract Signed ] . Ready for Approval of
(30.06.2010) Detail of Ground Completion of  Transportation to Final Report
Transportation Method  Factory Tests Naka Site (31.05.2015)
(31.12.2012) (31.12.2013) (31.03.2014) o

Final Acceptance
Tests on Site

(30.03.2015)
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Japanese laws
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8. Electric Facilities 1. Safety and Health
Safety Regulations Management Regulation Prevention of Radiation
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I I |
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3.2 fEREEIAH
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Certificate of Training

This Certifies that

Safety Training
for the Workers
at Naka Fusion Institute
JAEA

Name: __Mr. Mauro PERNA

Has completed the education course of safety for

croun JT-60SA QPC Installation and Commissioning

And is Awarded this Certificate By

indicilar

Date: 1 Dec. 2014

Fo o 35

Makoto Matsukawa

Kouhei N. KUSHITA
Safety Control Division
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. MV parts
TEST
MACHINE LV parts
L L

4 28 QPC E[MIE —FEMELERBRORE L (MV @ ERIE, LV : fil#EE )

#* 6 MRS ORER S

HEREE
BRI R AR EN AN B
PF a4 LA TF a4 LA

WEENER .

- — 20 kVrms® 1 min®
(IHHBROBEHRER)
QPC EX[EE—1F .

. 5.0 kVrms® 2.8 kVrms®@ 10 min®
(R A ER)

(1) IEC 60071 “Insulation Co-ordination”
(2) JESC-E7001 (2010) 7B Difafxiit /) O RS54
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ZE DA

1)Y. Kamada, P. Barabaschi, S. Ishida et al :“Progress of the JT-60SA Project”, Nucl.
Fusion, 53, 104010(2013).

2)Y. Ikeda, F. Okano, M. Hanada et al :“Safe Disassembly and Storage of Radioactive
Components of JT-60U Torus”, Fusion Eng. Des., 89, pp.2018-2023(2014).

3)E. Gaio, L. Novello, R. Piovan et al :“Conceptual Design of the Quench Protection
Circuits for the JT-60SA Superconducting Magnets”, Fusion Eng. Des., 84,
pp.804-809(2009).

4)E. Gaio, A. Maistrello, A. Coffetti et al. :“Final Design of the Quench Protection Circuits
for the JT-60SA Superconducting Magnets”, IEEE T. Plasma Sci., 40, pp.557—563(2012).
5)E. Gaio, A. Maistrello, M. Barp et al :“Full Scale Prototype of the JT-60SA Quench

Protection Circuits”, Fusion Eng. Des., 88, pp.563—-567(2013).

6)A. Maistrello, E. Gaio, A. Ferro, et al. *“Experimental Qualification of the Hybrid Circuit
Breaker Developed for JT-60SA Quench Protection Circuit”, IEEE T. Appl. Supercon., 24,
3801505(2014).
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! Safety Training

| for the Workers

at Naka Fusion Institute
JAEA

Safety Section
Dep. of Administrative Services
NFI, JAEA

BONPEEB DI 0 ORLZEHF IR GE1ED &kt

7

Contents

. Introduction

. Laws/Regulations/Acts

. Safety in General at NFI
. Safety for Special Works
. Radiation Safety (*)
Emergency Measures

- Conclusion

ol hWN —

(*This training is for the general workers who do NOT work in the controlled area.)

l. Introduction
-Japan Atomic Energy Agency-

& Taronche Underyround Sesearch Conter
'
/
|
-
& Tourups Read Offcs 4 = -
A& Fusn Hrweder Henstar Kaseareh usd Development Center o e |
& Fugen Demmnaomay Engcenng Cenles
re
& Appliod Laser Tachnodorgy Inatitute

JAEA was originally established in 1956 as two nuclear-related
institutes, which have been integrated into JAEA in 2005.

Routes to Naka Fusion Institute

Routes

7~

Naka city Tokai-mura

Fosa Liver
Jokai Viloe Office [

o tbn,

JAEA
Tokai

IR Joban Line

|

from Mito city

Naka Fusion Institute

Naka Fusion Institute (NFI) was established in 1985. A large
tokamak device JT-60 and various fusion testing and research
facilities are installed in the area of approximately I million
square meters. Since 2012, JT-60SA has been under
construction aiming the first plasma in 2019.

Map of Naka Fusion Institute

Joban Highway
Power ]
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Superconducting Coil
Fabrication Facility

1
Cafeleria

0|
TTER Didn.

Naka Town Route2

[ Hamimstraion
(o
Mk

Seciity Check Point
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JT-60SA

Organization of Naka Fusion Institute

>mMm>c

ST -
Pt hie S lias, Ulits snd Maidsaaens Soctian

TG Pestoss Marageront Gr, 108 Profet
Grens, ITE8 Tokamuk Davice
Technalogy

Group, Sepereondustor Troclony
Swperiunducting Lol Fest Brins, Prioma
roup, SF Masting Trchasiapy Group, R Mesting
Frusrcteny Griep

T80 Pwer

Grou,

Group

JT-60SA is now under construction by cooperation of Japan and EU.

Ateaned Flasma Modeing Grop. Adeanced FauT
Experimest Goove

Smaanion Grow, Fueon hesio: DrugnGraw

Dieebrpmait g Fios Mevironcs G
[T ————————
Vercianat s Devpizprrem s

: eestor 3. Ohien
[T | Dspartment of stamuet syvem Resmarch ]—|_

. Retand [T —.

(*NFI will be re-organized, separated from JAEA, in 2016.)

N

Department of Administrative Services

(1) Safety Section

(2) General Affairs Section

(3) Accounting and Purchase Section
(4) Utilities and Maintenance Section

@ Safety administration team
-general safety of staff&facilities, high pressure gas, emergency
measure, environmental protection
@ Radiation control team |
-personal radiation control, environmental radiation control,
license, Rl transfer, quality assurance,
@ Radiation control team 2
-radiation protection and monitoring, detector maintenance,
environmental radiation monitoring

Start of On-site Work

(For the workers of BA activities)

| 36, All EU Supplier personnel) have to complete the training
course for the work at JT-60SA Site to be provided by JAEA
OSM or his/her representative(s) (with particular regard to
safety aspects, including conduct in case of emergency),
inclusive of manuals and instructions (in both English and in
Japanese) and obtain JAEA OSM'’s signature certifying the
completion of training course before the start of on-site
work.This training is to be performed in accordance with the
“Recording and Reporting Guideline for Safety Training” (Naka
Admin. Ordinance No.6 of 2005).

() including Japanese workers employed by EU Supplier.

Recording and Reporting Guideline

& . for Safety Training
[RRHE ISR RUBE TS

Training for visiting workers

(A RAEREICRHT BHEE)
Article 50
Director/Manager supervising the visiting workers should give
necessary education and training to them for safety and sanity
control. ***

(58505 FIR(E, BlICRESNSBRRFHHARFARMBBARRMEHERRLH
HELUT. IREBHR 1LV ) EBL T RER B CRLFETE L RELH
BEERCEHETS.

502 EEBRECHREXEZEE T OREFE IREXECHL. REBHER
ZToMIEY. REFMEEE LREGRBETV. SNREXEHVARFTOREE G
SFLT RENOABICEBERITT BLIICSERFNIEELEL. )

Record of

&R ERT

Safety Training
-Name of Training

-Subjects

-Date

-Duration

-Name of instructors

-Name of students and their
affiliations

-Name and seal of certificator
etc.

ew J g
wims | Gosicwics  ®
*This record will be kept for 5
years at the section which
gave the training. Usually no
personal certificate is given to
the students. — For BA
workers, a certificate will be
given with a signature of the
JAEA-OSM.

s

& & |u
- [ETECTR

i
i
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Certificate for BA Workers

Certificate of Training
This Certifies that
s oot e it s st e o
JT-605A QPC Installation and Commissioning

And is Awarded this Cartificate By

s JAEA On-site Work Manager

Date: 1Dec. 2014

N

7

2. Laws/Regulations/Acts

@ Laws/Regulations/Acts of Japan

Industrial Safety and Health Act

Labor Standards Act

Ordinance on Industrial Safety and Health

Ordinance on Prevention of Anoxia, etc.

Act on Prevention of Radiation Disease Due to Radioisotopes, etc.
Electricity Business Act

Ordinance on Technical Standards for Electric Facilities
High Pressure Gas Safety Act

Ordinance on Refrigeration Safety

Safety Ordinance for Cranes

Fire Service Act

etc.

' @ Rules and Guidelines of JAEA/NFI

N

Radiation Safety Guideline

Safety and Health Management Rule

Regulation on Prevention of Hazards for High Pressure Refrigerant
Gas Production Facilities

Electric Facilities Safety Ordinance

Electric Facilities Safety Regulations

Regulation on Prevention of Radiation Disease

Ordinance for Driving and Maintenance of Crane Facilities
Ordinance for SlingWork

Safety and Health Management Regulation

Regulation on Prevention of Hazards due to Dangerous Materials
JT-60 Facilities Management Guideline

JT-60 Safety Guidelines

General information to know regarding JT-60SA Safe Work
Emergency Response Guideline

Ordinance for Management Criteria of Electricity Usage for
Engineering Work

3. Safety in General
at NFI

7

Safety and Health (Sanity)
Management Regulation for NFI

Chapter | General Provisions

(Objective)
Article | This Regulation defines the management of safety and
health in Naka Fusion Institute (NFI), aims at securing safety and
maintaining and enhancing mental and physical health for the workers
including JAEA, non-JAEA and temporary workers, and at promoting
comfortable work environment, in order to comply with Industrial
Safety and Health Act (Year 1972 Act No.57), Safety and Health
Management Ordinance for Japan Atomic Energy Agency (JAEA) and
Safety and Health Management Regulation for JAEA.

Safety and Sanitation (S&S) Administration

(in NFI)

Safety and sanitation
Response 1o accdants
Raxdiation monaring

Aran monioning in faciities
Medical servce

Site workers
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Guidebooks (English version)

N

General safety guide (edited by JAEA)

1. Guide for Emergency Measures

2, Guide for Safe Use of Experimental Devices and Dangerous Materials
3. Guide for Radiation Protection in the Controlled Area

Safety guidebooks (edited by NFI)

1. Safety Manual of Electrical Works

. Inner Rules for the Control of Safety and Sanitation

. Manual of Protective Actions

. Inner Rules for the Prevention of Radiation Hazards

. Rules for Prevention Hazards at the High Pressure Gas Production
Facilities

. Rules for Fire Prevention

. Regulations Concerning Dangerous Objections

. JT-60 Operation Guidelines

. General Safety Text to Perform Experiments in Safety

0.Handbook on Safe Work Practices in Fusion Energy Research and
Development

o b wN

= 0N

General Rule for Safety

A I. Before any work begins, the purpose of the activity must be fully understood,
i all relevant procedures should be reviewed, and all possible risks should be
'l identified and mitigated.

2. When work activities involve other groups, communication between groups
should be done in advance.

3. Itis important for any workers to maintain good health conditions to be
able to work effectively.When feeling ill, please inform your JAEA partner or
group supervisor.

4. Work activities beyond one's ability might cause danger, so it should be
avoided.

5. Work activities should be performed according to the procedures agreed
upon safety planning.When opinions about working procedures differ; the
procedure promoting safety most effectively should be adopted.

6. When a work activity involves known danger, the work should be supervised,
and the activity must not be done alone.

7. Ina group activity, any works should be carried out under the direction of a
designated leader.

To Carry Items by Hand

To carry items by hand, do it in a safe manner. If necessary, ask
someone’s help. Do not try to carry heavy items beyond your
capability.

When handling unfamiliar items or hazardous materials, special
attention should be paid.

When handling a closed package, be sure what is in the package.
When carrying heavy items by hand, it is important to:

Extend the arms around the item from below keeping the waist
low;

Hold the back straight;

Lift slowly with the legs;

Maintain good balance by bringing the center of mass of your body
as close to the item as possible;

Maintain a good view of the path ahead;

Walk slowly and steadily to the place to move.

Special care should also be taken to put the item on the floor.

Qee ®Ve owr

Safety Strategy

* QA (Quality Assurance) system based on PDCA concept, as
. described in ISO9001, has been applied to keep safety at NFI/JJAEA.

Contrel Plan
3 Improvement
Laws provisions manuals | s——m8——
QA documents (standards) (Acﬂon}’/
o o
Inspection

IMaintenance plni |Inspection‘

I

Record

Do

“Diagram by Karn G. Bulsuk
(hetpiiwww.bulsuk.com)”

2

Risk Assessment

Risk assessment report is prepared in advance of a new
. work/project.

Possible hazards by injury, illness or radiation exposure
are quantitatively evaluated (from | to 30 points).

The reports are used to reduce possibility of hazards.

(Quantitative evaluation)

Risk Assessment Report For injury/illness: For radiation exposure:
30 points for fatal 30 points for >50 mSv
20 points for serious | | 20 points for 20-50 mSv
7 points for medium | | 10 points for 13-20 mSy
2 points for slight 5 points for 1-13 mSv

I point for <1 mSv

-Date, Name, Work,

-Risk Assessment for each

possible injury/illness (1-30)
-Countermeasure for possible danger
-Schedule

-etc.

Risk Assessment Report

N (Example) r_!lE!IL L

fel &
T

=

T o —
| ek sk, |

g

(o)
Reduced Risk

(after taking countermeasures)
24

Estimated Risk (before)
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- -KY (Kiken-Yochi) is to foresee possible hazards
and to make efforts to avoid them.

Some Key Words for Safety

-TBM (toolbox meeting) is made before starting
works.

-Hiyari-hatto (near-miss events) small but
fearful experiences are reported and shared
among the workers to avoid future developed
accidents.

-4S (Keep: @Tidy, @in Order, ®Clean, @Sanitary)
(TSeiri,  @Sei-ton, @BSeiso, @X5eiketsu

KY Activity

-KY (Kiken-Yochi) is to foresee possible hazards and to make
efforts to avoid them.

Discuss about HABTRRIERD JOBLAWL

possible dangers
among workers in
advance of starting
the work

Conduct the work
carefully based on the
counter measures

Set up counter measures

Source: Leaflet on the website of “Ministry of Health, Labour and Welfare”

Triggers of Accidents/Troubles

<— Others
2% Unsafe physical condition only
8% Unsafe behavior (Human error) only
Unsafe behavior (Human error)
+ Unsafe physical condition
% Most of accidents/troubles are correlated
89% with unsafe human behaviors. (about 97%)

(Data by Safety & Health Information Center, 2007)

Health Condition of Workers

Unhealthy conditions of the workers could lead to human
errors, then to accidents. So it is important to check health
conditions of the workers, of yourself and your co-workers, as a
daily care.This check is required for the leaders/supervisors of
the working group in advance of the work and always.

Health Check Items

-headache -posture
-dizziness -movement
-temperature -eyes
-stomach ache -conversation
-cold

Safety Trainings
Provided for the Workers at NFI

.-Crane and hooking
| - Safe hooking of heavy stuff
- Correct posture to lift a relatively-heavy stuff

-Electric works
- Low voltage failure, contact of high voltage cables
- Danger of leak current from a motor
- Overload by insertion of many cables to an outlet

-Works with rotating machines
- Drrill,V-belt, roller chain, cleaning machines

-Works at heights
- Dropping of a bag of 60 kg to experience its impulsive shock
- Hanging by a safety belt to learn its suitable hooking position
- Lifting up an injured person to experience its weight

7

Handling of electrical devices

Safety Trainings

Hoisting with a crane

Work with rotating machines
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ﬁ Special Works

(Works; of/at/with)
* Welding
Confined space

Organic Solvents
Compressed Gas

4, Safety for

* Electric devices (Fuel Gas, High Pressure Gas,
° * Laser ' Cryogen, Oxygen/Hydrogen,
S pec I al wo rks . M?gnetlc field Respirators, Canisters and
* Microwave Poisonous Gas)
¢ Glove box and hood * Height
* Pressure vessel o etc.

Chemical materials
Rotating Machine

* Crane

* Falk Lift Special works are regulated by related
* Hoisting laws/regulations and such works

* Rigging

require qualified/licensed worker(s).

Electrical Safety (cont.)

I High voltage equipment and motors rated at 7.5 kW or more 7. When connecting an electrical equipment to the line, the
have to be serviced only by properly trained and certified voltage and line capacity should be confirmed before the
personnel.  (as a NFl rule) connection is made.

2. The specifications of electrical equipment (e.g, input and . Determine the status of a circuit with a proper instrument.
output voltage, current, etc.) should be determined and verified Prevent unprotected body contact with energized lines or
before energizing.

3. Visibly damaged equipment should not be used because of the
risk of electrical shock or short circuit.

4. Damaged switches, plugs, etc. should be replaced with new
ones.

5. All electrical equipment with voltages over 200V should be
grounded. Grounding is also recommended to electrical
equipment with 100V (Standard voltage of Japan). (Above are not all to keep safety. Consider possible dangers

6. Flexible electric cords should be neatly and properly placed, and try to keep safety for any work accordingly.)
without being hung over nails, or draped over cabinets, etc.

oo

busswork.
. Servicing electrical equipment is to be done only when the
equipment is de-energized.

Nl

Forklift Safety 5. Radiation Safety

The registered radiation workers have to receive an
education on the subjects below:

A forklift is to be operated only by qualified and licensed |. Effect of radiation on human body (0.5 h)*

personnel. 2. Safe handling of radioisotopes and radiation-
emitting apparatuses (4 h)

3. Laws, rules and regulations on the prevention of
radiation hazards (I h)

4. Inner rules on the prevention of radiation
hazards (0.5 h)

*These times required for each subject are the necessary duration

to take in advance for the registered workers who will work in the

controlled area for the first time.The time can be reduced for the

second-year education, and after.

*The education above is NOT required for temporary visitors to

the controlled area, but such visitors should understand basic rules

going to, taking a look in, or exiting from a controlled area.
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ZAURE

Controlled Area rY'y
-Entrance and Exit-

BHEREE

Visitors may go into a controlled area if
accompanied with qualified JAEA staff.

|. Entrance/exit must be done through a specified portal.
2. The appropriate individual dosimeter and protective
clothing have to be worn.
. Only necessary items are allowed to bring in with you.
4. When leaving a Class | controlled area, such as the JT-
60 Experiment Facility,a contamination check has to be
done for the hands, feet, clothing and brought-in items.

w

6. Eme rgency Emergency Measures
Measures

You might find a
poster like this in
your working area.

Naka Fusion Institute

(Notice for foreigners)

In case of emergency, such as fire, human injury or
earthquake, take measures as below.

® Keep your own safety first. Take shelter if needed.
® Japanese staff is to make an emergency phone call.
® Take actions to help the injured or to prevent the
fire to spread, if necessary and possible.
® In the case when an earthquake of 2 level 4
happened during the working hours, all the
personnel are to be checked. Japanese staff in
charge is to make facility check and report the
» result. Foreign workers are to return to their offices.

(Emergency phone call is made basically by Japanese staff.)
> (0-)119 is the number to call a fire engine and/or

ambulance.
@ > 7222 is an emergency phone number of Naka Fusion
‘ (1] Institute, which connects you concurrently to the
I Safety Section, General Affairs Section, Utilities &

Maintenance Section, and the Central Guard

Emergency Card

JAEA Naka Fusion Institute
Emergency Mearures

In case of emergency (fire, human injury or earthquake),
take measures as below.

-Keep your own safety first.

-Ask for the help of Japanese staff. Japanese staff would
make an emergency call to (0)119 first and/or 7222.
-Take actions to help the injured or to prevent the fire to
spread, if possible.

(#119 is a public emergency phone to a fire station.
#7222 is a NFI emergency phone.)

*
The above “Emergency Card” is prepared for
foreign workers. Please keep these in mind when you
work at NFI.

Measures to Earthquakes

» Keep your own safety first. Avoid any
falling objects by hiding at a safe place
such as under a desk.

JAEA staff in charge of facilities will
check any possible damage of facilities,
even at night or holidays, when an
earthquake =level 4 happened (:nuclear
and radiation facility check at level 4, all
the facilities at level =5-.)

During the working time, in addition to
the facility check, safety of staff, other
workers and visitors are confirmed by the
group leaders.

ﬁ ! Earthquake
Levels

04 == A

ghs

(Level 4)
Most people will get startled.
Hanging objects will sway
largely. Unstable objects
might fall down.

Level 5 weak:
(>60 Gal)
(1 Gal = | cmis?)

Level 5 strong
Level 5 strong

Level 7

Source:*Japan Meteorological Agency” website 4|

(established by Japan Meteorological Agency)

Level 6 weak

Level 6 strong

(>600 Gal)

A

Earthquake Levels Depend on the Place

East Japan Big Earthquake
happened on March 11,
2011.

"‘—-:a The magnitude of this
b H earthquake was 9.0.
\? e m_ . \i

The earthquake level at NFI is judged by the level at Fukuda area of Naka
city, where the Naka City Hall exists(; about 4 km south-west of NFI.) If the
earthquake levels is =4 at this point, NFI will start to take necessary
measures for the earthquake.
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Traffic Safety in NFI

. Speed limit in NFl site is 30 km/h for
cars/motorcycles.
2. Park your cars/motorcycles at a designated
parking lot, not on the road.
3. The automobiles of JAEA staff and the
workers who come into NFI site regularly

mark.

4. In case of car accident, pull over the car and
contact 7222 (with a help of nearby Japanese
staff, basically). If the accident is involved with
human injury, an ambulance should be
summoned by calling (0-) | 19 immediately.

have to be registered and obtain a permission@

7

Conclusion

“Safety First” (Anzen-dai-ichi) is our primary
concern for any project at any Institute of
JAEA.

Proper safety education/trainings have to be
provided to all personnel working at JAEA/NFI.
It is critical and mandatory for any workers,
JAEA staff and any visiting workers, to
understand general and JAEA/NFI safety rules
and regulations fully and to follow them.
Success of any work is achieved on Safety!

7

Thank you
for your attention!
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BRINEE R DT ORRLHE MR (E28) Gk

& JT605A

U i

Education for safety works

for the on-site activities under the procurement arrangement for the
supply of the Quench Protection Circuits for Poloidal and Toroidal Field
Coils for the JT-60SA program

28 November 2014
M. Matsukawa
JAEA On-Site Work Manager

< JL508

Permitted area for your access

Owerall ste map of Naka Fusion Institute

You can access only permitted area.

1. Room 415/4168 of JT-60 control
build.

2. JAEA cafeteria

3. Library in 3 floor of Management
build. (TBC)

4. Designated build/room in JT-60
Area as shown later.

/| other buildings or rooms could be
accessible with escort of JAEA stuff.

(Please enjoy walking outside, but

L take care to many constructions.)

Library Use Gate-1, and check your entrance and quit.

Gate-1 ")

Gate-1: open for 24hr.
Gate-2: for Mon-Fri
open for 7:30-9:30, 17:30-18:00
Route &

ing and Extended part of JT60 Main Building have a lot of rooms.
I be provided later on.

Detailed Map for IT-60 Area

0K

| IOM 1760 Control Building

JT-60 Central Control TG
Room

T-60 Generator Building  with JAEA stuff
; JT-60 Transformer Yard  with JAEA stuff
onlyshort e 23 G 760 Rectifier Building  OK (Work Area)
V. PG 17-60 Main Building  with JAEA stuff

: Extended part of JIT60
n Main Building CRoAEa)

Evacuation Area

In case of fire or earthqual

= B = please keep own safety and
) evacuate to meeting place.

P
Evacuation Area

s

Fig. 2-3. Ground Floor of JT-60 Rectifier Building and Transformer Varﬂ%_

><This area/room is not allowed to enter alone. O Emergency Exit.

K: Tral r Yard
1
—_ ~
i s Batteny B: VCB room
1L SN Lreom
i L :; Resistol (b): Work Area
i q
| ‘ | i ¢
- . i v Do | v Do i ) s | | Smoking

< JL508

TR 0, JOUR, JOUN, OO, OO0, OO, O, O, O s 0, . JONR (OO O,
] ! | T U D 1 P PO |

The work area is not exclusively assigned to the QPC |
installation and commissioning work. Its border and I
ing period might be i H

Harmony spirits of . shall be r d.
| P 1 | = o N g pr= | 1]
I i I o K: Rectifier room
=¥ (k): WorkArea 1~ 7 T~
i §
| _Cler{!

Fig. 2-4. Second Floor of JT-60 Rectifier Building and Transformer Yard.

Fig. 2-5. Third Floor of Extended part of JT60 Main Building.

0:cryogenic
Coneatroom2
Bt e
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Safety prescriptions in this work environment ‘& JT‘“@!

(from General Safety Plan)

1. Broad description of JT-60SA

JT-60SA is the largest superconducting tokamak in the world except ITER. The
maximum plasma current is 5.5 MA with the flattop period of 100 s, and the total heating
power is 41MW with N-NBI of 10MW, P-NBI of 24MW, ECH of 7MW. Therefore the JT-
60SA system is very huge and they consist of many buildings located in around 300m
square.

Figure 2-1 shows the overall site map of Naka Fusion Institute (hereafter, Naka-site).
There are two gates to enter Naka-site, and JT-60 Area is represented by dashed line. The
major components of poloidal field coil magnet power supply system are planned to be
installed into JT-60 Generator building and JT-60 Rectifier Building including Transformer
Yard, while toroidal field coil power supply in the extended area of the JT-60 Main
Building.

In case of fire, big earthquake, or other severe accident, go to either nearest
evacuation area to keep own safety and follow the direction of JAEA OSM. In normal,
emergency announcement is expected, but it is not guaranteed everywhere, so that
follow your self-decision.

The QPC installation and commissioning works are expected only in the JT-60 Rectifier
Building and Extended part of the JT-60 Main Building (See Fig.2-2). The buildings related
to the magnet power supply system is summarized in Table 2-1.

Safety prescriptions in this work environment ‘& JT‘“@!

(from General Safety Plan) cont.

2. State of the plants (magnet power supply)

Since JT-60SA is still under construction, almost all of magnet power
supply is not in operation. In other words, all of the main devices such as big
Motor-Generators, step-down transformers, AC/DC converters, High voltage
generation circuit for plasma initiation (SNU), and Quench Protection Circuit
(QPC) are not completed for installation. They are under manufacturing at
the factory, modification, or maintenance. Then, only a limited part of the
auxiliary power supply is under operation at May 2014. All visitors,
suppliers have to contact with On-site Manager of JT-60SA magnet power
supply, M. Matsukawa, in prior to start own activity in the Naka-site for
safety. Special attention is required for other activities which is ongoing
under same place.

Safety prescriptions in this work environment ‘& JT‘“@!

(from General Safety Plan) cont.

2.1 Components/sub-system of JT-60SA magnet power supply
The possible states of operation of the components/sub-system are:

In operation

One of the components are powered and under operation, e.g. motor-
generator is driven and excited or power receiving with 11kV/18kV through the
central power sub-station of the Naka-site. In this state, only operator or permitted
person can enter into these buildings. Basically, all electrically charged parts can’t
be easily attached, because they are enclosed by metallic cubicle or isolated with
key locked fence.
In safety mode

The plants are ready to operate, but not in operation. In other words, the
main power circuit is not charged or disconnected from the upper power source by
the circuit dis-connector/breaker.
Switched off

This is a condition of further safety in the work area. The main power
circuit is grounded or VCB is pulled out position by two stages at least. The circuit
might be grounded for the electric works of main circuit.

Safety prescriptions in this work environment ‘& JT‘“@!

(from General Safety Plan) cont.

2.2 Technological service plants

Electric power supplies;
It is still construction and modification phase. Then temporary electric
power supply (small transformer to match the auxiliary power supply of
EU specification) will be prepared by JAEA for the QPC installation and
commissioning work. It is expected that the commissioning of QPC unit
should be done one by one. Connecting to the conventional electric
panel will be managed by JAEA.

Ventilation;
Operation of the ventilation is carried out according to the weekly plan
or each demand. Since the operation of ventilation is not planned at this
phase, make a contact with OSM if it is necessary.

Compressed air;
Air compressor will be installed temporal air compressor will be
prepared by JAEAIn late 2015. Then, a. Its connection and operation will
be done by JAEA.

Safety prescriptions in this work environment ‘& JT‘“@!

(from General Safety Plan) cont.

3.1 Access for QPC installations and commissioning

JT-60 Generator Building;
The access to this building is not allowed.

JT-60 Transformer Yard and JT60 Rectifier Building;
The access to JT-60 Transformer Yard is not allowed.
The access to JT-60 Rectifier Building is allowed to following rooms;
PS control room
VCB room
Rectifier room

Extended part of JT60 Main Building;
The access to extended part of JT60 Main Building is allowed to
following rooms;
JT-60SA TF-PS room
RV room roof

Safety prescriptions in this work environment ‘& JT‘“@!

(from General Safety Plan) cont.

4. Description of identified hazards

JT-60SA’s risks, especially in the construction phase are associated with the power
commissioning because the charged area is quite large in comparison to other power
facilities. It means that the most likely and severe accident is getting an electric shock. Then,
checking by electroscope in prior to real work is strongly recommended. In addition,
conventional accident such as falling from higher place, or hitting something caused electric
short circuited can be expected. Anyway, all works should be done according to the well
analyzed and planned operation manual provided by the suppliers.

In many of JT-60 building and rooms, there are two evacuation routes for emergency.
They must be confirmed for all workers at first. In the case of only one evacuation route is
available, alternative route such as evacuation to building roof should be confirmed. At the
same time, the place of the fire extinguisher must be also confirmed.
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At the Work Area except control room

« JT50

1. The style of dress (costume) when you enter work area of QPC.
(1) Work dress (cloths) is preferable.
(2) Work helmet is necessary.
(3) Safety shoes is preferable.

2. Communication tools
(1) Telephone for F4E/RFX
Please use 7421 on desk. from overseas, +81-29-270-7421.
(2) Wired auto-paging.
Call 7222 only for emergency, but English operator is not guaranteed
(3) Wireless auto-paging. Following terminals would be rentable.

For FAE: 431
For RFX: 432
For Nidec ASI: 433
For NAT: 434

3. Primary rules for your safety.
(1) Do not enter elsewhere excepted your work area or permitted area.
(2) Do not enter to limited area displayed by bar/rope/warning light.
(3) Do not touch / close to unknown devices.

High voltage test facility

Construction

Fig.1-1 Organization of EU on-site work

JAEA On-Site Work Manager

(JAEA OSM) K. Yamauchi
M. Matsukawa or delegate
FAE On-Site Representative FAE Safety
(F4E OSR) (FAE SO)
E. Di Pistro or delegate E. DI Pietro or delegats
|
Consorzio RFX On-Site Consorzio RFX
Safety Officer
(EU-VC OSR) (EU-VC 50)

E. Gaio or delegate E. Galo or delegate
Nidec AS| On-Site Manager Nidec ASI Officer
(EU Supplier OSM) (EU Supplier SO}

M. Perna or delegate M. Parna or delegate

Important thing is to discuss with JAEA OSM or delegate (K. Yamauchi) as early as
possible if you have something concerns/doubts on site work or life.

Clpartrerd o Tekamab, System Technslogy
Dopartimece o v snced Plaima Roseaich
Doparimers o TER Project

-+ Every Tuesday, 13:15°@rm.211

Every Friday, 13:15~ @Rectifier Build.
(preparatory coordination for
Weekly/monthly plan internally of
Power supply group)
' t
Every Morning, 9:00~ @4168.
(Daily schedule)

Yamauchi-san will attend above
meetings and transfer /

coordinates your plan / schedule

Fig.1-2 JAEA organization of JT-60SA assembly work

< JT6054

]

Table 1-1 General risk factors and possible safety measures

Possible
Work item classification Risk factors Type of accident | - applicability to
event QPC on-site
activities
1. Concurrent work of .
multiple in i jcati Various disaster | Yes
the same work area
2. Work in narrow Protruding objects in narrow | Crash
NO
space space
e Crash
3. Highplace work | Workers are likely to be off- | g NO
balance Falling object
4. Simultaneous works . N
ot entty b vecand | Obiees or wokers may fall on | Crash o
below places the lower work place Fall
N Crash
5. Disassembly and Disassembly and assembly Fail
gscffrrrl\)ll’l in\;ork of | works of scaffolding, especially | Falling object NO
repeated ones Collapse
Installation or transfer of many [CTas]
6 Hleaty-goods heavy objects n. the narrow | Fall _—
placé Falling object
Outdoor crane operation, which | Crash Yes (sub-
7. Crane operation may be affected by the weather [Fall’ . +CE
iRt Falling object contractor)

Table 1-1 General risk factors and possible safety measures (cont.) 4 JT-60SA
S

pLs
Possible
Work item classification Risk factors Type of accident | - applicability to
event QPC on-site
activities
Crash
Rotatine cosinment such Falling object
. otating equipment such as )
8. Cutprocess work | 8 G E Pow Space gg‘ggﬁm YES (for piping)
Fire

9. Electrical work ‘Work by using temporary pOWer | pyo uic shock | YES
supply
Tnsufficient fire protection

1 o g PIOULS | measures for the grinder and | Fire NO
welding works

e uRing | Wark in a closed space Various disaster  |NO

12, Work usin Crash )

avardons sobstance | Cleaning by alcohol or acetone Engulfinent NO (?)

Removal and the disassembly |-

13. Industrial waste | of the equipment, which include | £1i; s

disposal B . . YE!

environ mentally regulated | Falling object
substance
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Table 1-2 Typical items of the procedure documents in Naka

Fusion Institute

JT-60.

&“

Possible apy

No Ttem Outline t0 QPC on-site
activities
Overall Plan (Installation VES
and commissioning EYHREEERE
procedure of QPC), ‘These are the most important document for on-site work of QPC, where | FAFIT 2%

Monthly Plan and other
documents presented in
Sub-arrangement.

outline of all activities to be done in Naka-site are described.

Notification of appointment
of election of On-site
Representative and Chief
engineer

T ¥ of the On-site and
the Chief Engincer is required in the clauses of a contrac.

'NO (defined at sub-
amangement)
RBREAS

Notification on employee

g7y Youengage in

A VES
registration in premises AT
o | Applcation Tor permission | Thisis necessary when workers ener he it or egisered period VES
BRHAT
“Application for p Thisis orkers enter the Naka | YES
5 [of Vehicles for in-sitc site BRETEGE
driving

Application for permission
5| of set of temporary
buildings and storage yard

This is necessary when you install the temporary office, toilet, warchouse,
etc. at Naka site,

NO (Work arca is
assigned)

mission | TS 18 nstall the temporary. I pply for | YES (TBC)
7 [ tsing eletrc ucltes | ConSiuction and when you uilize the power rom the board of the IEASITHNT
distribution panel in JAEA. FEE
Request of designated “This is necessary when the radiation worker works with using dosimeter. | NO
8 | registration for radiation IEEBRES

workers

Table 1-2 Typical items of the procedure documents in Naka
Fusion Institute (cont.)

No ltem Outline
Requestof change of This s necessary when the radiation worker changes the work place,
9| designated registration for | management division, personal identification informationd.
radiation workers
“Table of organization for | This s necessary when workers sta 10 work.
Safety & Health Sub-contractor shall be also involved.
10| Management, and
Emergency communication
system
Record of security cducation | Relevant JAEA group will cary o security cducation and training 1o the | VES
11| and training contractor before sarting work: RENEBNTER
Certification would be provided for each.
“Application for permision | This is necessary when you occupy the road for a long fime VES (sub-contractor)
12 | of road usage and overtime SEIEEFE - f5RIS
parking 51
“Application for permission | This s necessary when you use large vehiles (0 routincly pass the posiern [ NO (TBC)
13 | ofusage of postem gate | gate SEFAPSEFRER
12 | NotTication om aRer-hours | This i necessary whem you work 1 the st Guring O Tours or olday. VES (T necessary)
work BESMERE
15 Notification of carrying out | This is necessary when you bring up the registered worker’s goods. YES (if necessary)
of worker's goods HEMBISHR
16 | Notiication of carrying out | This is necessary when you bring up the regisiered JAEA's g00ds. NO (TBC)
Oof JAEA’s goods =
“Application for permisson of | Th You Tother it toos D (TBC)
17 | fireuse NEEAFIR

Table 1-2 Typical items of the procedure documents in Naka
Fusion Institute (cont.)

Possible applicability
ite

No Item Outline 0 QPC
activities
‘Application for permission of | This s necessary when you use the JAEA'S cranc. o
18| Crane use, implementation plan DU —VEHE -
of Slinging work [ EREEE

“Application for permission of
19 | interruption of Electicity,

“This 1 necessary when you Taierrupt the clectrciy, water, ci. of he S

NO
R+ KL I

Notification of interruption of

This Is necessary when you Interrupt the fire alarm of the site

5 YESINO (TBO)
Fire alarm N T e
“When you work s Tays. et
21
“Application for permmission of | This s necessary when you pass with heavy vehicles on JT-60 underground duct
22 | passage on JT-60 underground
Sign for temporary placement | Thi eep materfas, 001s, goods, e
5y | St fortemporry p D
Sign of work area This 5 necessary when you start on-site work.
MIES ry when you start

25 | harmful and dangerous work
norification

& work

VESNO (B0
1S - BIRRBREG

See another Excel file which involves the English templates for the JAEA

internal procedures.

Summary (keep in mind)

1.

g

Self control of own health is primary matter of all to work.
Take care your colleague’s health similarly with yourself.
(Please check face, voice, ,,,. Communicate well)

Excessive extra work shall be avoided.
Keeping a project schedule is important for us. However the
safety is the top priority not to be comparable to others.

Unscheduled work or changing schedule is prohibited in
principle. It requires agreement of F4E-OSR and EU-VC OSR.

In case of fire or injury, contact with nearest JAEA stuff to
get supports. Otherwise, use PHS to get JAEA OSM (410) in
anytime .
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