Gl I[FEER 2013 Nob6 #&kHi

SHINAGAWA
TECHNICAL
REPORT

WARRKER PR LHEH

Recovery of Yumoto Works after East Japan
Earthquake Damage

flr W XK W
Eishi Itpa

6o Ml ¥ 3k

<€ &)U IS5H M —tkK a4t

SHINAGAWA REFRACTORIES CO.,LTD.



Vol. 56 2013

WHAK

Kl

Shinagawa Technical Report

ede LI

Recovery of Yumoto Works after East Japan Earthquake Damage

i H % HY
Eishi Iipa
1. IIUBHIC 1. Introduction

20114F 3 H11H 2384 Lo H A RE S IR E
FOHKRKEE R, £ OBMEE L KB
EEL726 L7z, MEEWD EWICZI T % 44
AR T N BIES 5 0 ERKR LW EL =
I, BEO—REIE T HEE SN T2, ER
ERIZFA LB — R/ 5B O,
EEPLOBIMEEZ L YRR DL Lz, #
DOHT, THHEEBDOBRMmOE T & &t 28177
TRAEEC L ) GARTHEFEFEIOR I2IEEToT
Wi EIH L, AN RRELHRETL 2 08
T&72. ZORKIZEBHEDIRI L EIHOHEE
IZOWTHET %,

2. wEORR

3 H11H 1% 2 W63 1238 L2 RE L 2T
Gl LARICL ) THER, &M
KeWELZIT, T2, 1 r Btho 4 A1IAYF
%5 BTV b XA ER & 35 H TR OK
KaE (BE65) »EEL, XERKL » HEO
ey BB 2 & TR TR E R P ELH
FEZIT BT bt ol ZOMOITHND T 28k
SECRIUL LT 0 )

CHfE, KRR EEWEA V7 T O,
CJEZEDITHE, BIEE L e ) BEOEIE,
CF YN —= RS —OEEEELE TP B

& DIEE,

- LA PRI 3 BT AR A,

On March 11, 2011, Japan was hit by the
enormous earthquake, which Kkilled many
casualties and brought great damages. Yumoto
Works, located in Iwaki City, Fukushima Pre-
fecture, was not an exception. Fortunately, we
did not have any casualties but we had great
damage on plant equipment such as chimney
collapse, which obliged us to temporarily stop
production. Furthermore, the incident at the
Fukushima No.l Nuclear Plant in the aftermath
forced many difficulties upon our recovery
work. In such severe circumstances, we could
restart production in May and all equipment
was back in operation in October as a result of
the strenuous efforts by all plant employees and
support from all of the people in the Company.
A documentary of the damage and recovery
process of Yumoto Works is contained in this
report.

2. Earthquake Damages

Buildings and equipment of the Yumoto
Works were significantly damaged by the
9.0 magnitude earthquake which occurred at
2:46pm on March 11 along with aftershocks.
One of aftershocks (seismic intensity of 6- on the

Japanese scale) of which epicenter was below

* AR BBPITERE T35E  Managing Executive Officer, General Manager of Yumoto Works
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Iwaki City on April 11 obliged us to go back to

the starting point of the recovery efforts. The

main damages to the plant were as follows;

Loss of infrastructures such as communica-
tion lines and water supplies

- Breakage of a chimney which finally collapsed
causing related building damage

-Destruction of chamber dryers and related
building damage

- Complete and half destruction of three office
buildings

-Breakage of piping fixtures for fuel, water,
compressed air and electricity supplies

-Damage of transporting cylinder and wheels
of a large scale CIP frame

- Damage of batch kilns and kiln car traversing
equipment

-Damage of the X-ray inspection mechanism
and related equipment

-Breakage of room walls and aisles in plant
buildings

- Local subsidence, cracks, step generations and
liquefaction of land

- Water leakage in basement pitts
The appearance of the broken and inclined

chimney is shown in Fig. 1. The total height of

this chimney was 40m and it was broken at 22m

from the top by the first strong earthquake. The

Fig. 1 Broken and inclined chimney.

Fig. 2 Plant building seriously damaged by broke Fig. 3 Kiln car which fell down into traverser pit.

down chimney.
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Table 1 Damages of employee's private house
Damage I\EI}L:nrglboe;ec;f Percentage
Completely destroyed 5 3.2
Half destroyed 36 23.1
Partially destroyed 59 37.8
Subtotal 100 64.1
Total number of employee 156 100
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top half fell down on March 23 after several
aftershocks of which the seismic intensities were
about 5. The appearance of the plant building
after the collapse of the chimney is shown in
Fig. 2. Fig. 3 shows the appearance of the kiln
car traversing pit in which several kiln cars fell
down from their stand-by positions.

Fortunately, none of our employees or employ-
ees families including cooperating company
workers was injured or killed in these severe
circumstances. However, as shown in Table 1,
64% of the employees had damage on their
private houses including complete destruction
by Tsunami.

3. Recovery from Earthquake Damage

(1) During the first week after the
earthquake

We lost the infrastructures such as water,
electricity, communication and public transport-
ing soon after the first strong earthquake. All
employees working on that day evacuated to the
baseball ground in the plant. After roll call and
safety checks, they were advised to go home.
On the second day, employees who could come
to work started the inspection and cleaning
work of damaged goods, equipment and build-
ings. However, we had to give up such works by
noon due to continuous aftershocks. Except for
the management staff, employees were advised
to go home in the afternoon. The first hydrogen
explosion in Fukushima No.l1 Nuclear Plant was
on March 12. There was a severe shortage of
everything including water, food, fuel, and other
supplies for several days.

Even in this tough situation, 90% of our
employees including cooperating company work-
ers came to work on Monday March 14. Some
of them came from the shelter. Communication
lines were partially repaired by Monday and
we could confirm all employees and families
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were safe. We tried to continue the inspection
and cleaning work although we lacked water
and food, but, we had to give up again because
the situation was getting worse and more seri-
ous due to the second explosion in Fukushima
Nuclear Plant located 50km away from our
plant. We decided to make most of our employ-
ees stay home. Nevertheless, some volunteer
employees and management staff conducted
emergency response work such as counting
the undamaged products, communicating sales
divisions, shipping, arrangement of substituting
production in affiliated works.

The first truck loaded with support supplies
such as water and food departed Okayama
Works on Monday and arrived at Yumoto on
Tuesday. Many support supplies followed from
all divisions and offices, which helped us sur-
vive.

However, the situation became further worse
after March 14. Many people in the area evacu-
ated out of Fukushima Prefecture, including
45% of our plant employees. We decided to close
the plant and stop all activities temporarily on
March 18 since we had shipped undamaged
products to customers or affiliated works in
reply for urgent requirements. Thus, what we
could do in the week after the earthquake was
limited, and recovery work of plant equipment
went almost untouched.

(2) Restart of recovery work

On March 22, 11 days after the first earth-
quake, we restarted the shipping and recovery
work of damaged equipment and buildings by
management staff and maintenance team. At
first, we checked the condition and movement
of equipment which looked undamaged. The
progress of the recovery work was very slow
and difficult because we lacked of manpower.
We required many experts including outsources
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for construction, builders, and electrical engi-
neering but all of those sources were in similar
situations. The broken chimney collapsed and
destroyed the roof and equipment around it on
March 23, even before we could make a concrete
plan for dismantling it.

Under such circumstances, we made our
first equipment recovery plan and production
resumption plan on March 29. We started to
clean up the wrecked chimney and debris on
March 31. We modified the recovery plan as
necessary along with the progress of recov-
ery work. Of course, the lack of supplies was
still continuing but thanks to the support by
affiliated divisions, we could keep moving. The
water supply came back on March 28. Almost
at the same time, goods and gasoline became
available in the market of the town. The last
truck loaded with support goods left Okayama
Works on March 30.

In April, recovery work became full throttled
and the temporary stand-by status of certain
employees was cancelled in order to prepare
for the restart of production. However, the big-
gest aftershock hit Iwaki City on April 11 and
destroyed chamber dryers and related equip-
ment and buildings. The recovery progress so
far was pushed back to the starting point. We
restarted from the first step.

Even in those tough conditions, the recovery
work was continued. We cancelled the stand-by
status of all employees on April 19 in order to
restart the production of monolithic products
and Alumina Graphite products molded by CIP.
The work shift was daytime only for safety rea-
sons because we had aftershocks occasionally. It
was not in full capacity production because we
still had much unrepaired damaged equipment.
The railway named Joban Line between Ueno
and Iwaki restarted operation on April 28.
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Fig. 4 A distant view of plant under recovery
construction.
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(3) Complete recovery and resumption of
production

On May 9, we restarted our two shift work-
ing schedule in several manufacturing sections
which was used before the earthquake. All kinds
of recovery work progressed including construc-
tion, building and electricity, even though the
lack of manpower was still a concern because a
lot of reconstruction activities were demanded
in the area.

We had another 40m chimney in the plant,
which we dismantled in May to eliminate the
concern of aftershocks collapse. A distant view
of the plant under the reconstruction and dis-
mantling process of the chimney is shown in
Fig. 4. The railway in front of the plant is the
Joban Line. The chimney undergoing disman-
tling work was covered by blue sheets. Two
shift working was restarted in all manufactur-
ing sections on May 16 when the dismantling of
the chimney was finished.

By this time, production of monolithic prod-
ucts and slip cast Fused Silica products were
resumed and in full operation. However, several
important pieces of equipment for manufactur-
ing CIP products such as chamber dryers and
piping of batch kilns were not yet repaired. We
transported molded green bodies to Ako or
Okayama Works for heat treatment and moved
them back to Yumoto Works for conducting the
downstream processes until we finished the
repair or replacement of that equipment.

The last manufacturing equipment recon-
structed was chamber dryers for drying green
bodies of CIP products and precast blocks. The
old chamber dryers were completely destroyed
by the earthquake on April 11. We decided to
introduce new dryers with better efficiency
than the old dryers. Thanks to the efforts of
co-works by engineers from Shinagawa Roko
and the maintenance team of our plant, the
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5 Production of monolithic refractories before and after big earthquake.
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designing, manufacturing and installation work
of the new dryers was completed quickly in
6 months. Thus, all manufacturing equipment
was in operation in October, 2011. On the other
hand, we used a prefabricated office for 15
months. The construction of a new office build-
ing started in February and was completed in
June, 2012.

The transition of the production amount
of monolithic products and CIP products of
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Fig. 7 Memorial party of Yumoto works revival.

PEEBZINL, BEIHEEORS % 3l 715850
=T 4 — "B T LI ENRNTE ), ZOMT
% Fig. TIZ3RT o

4. BBHLYIC
AR T IR HARRER &) KREA O KB

KEFEIZL DR EZ 2720, St OH
EHREBI ST, AR SRR, Bk, H

O, BWEEo THEE TR R EI2LD
BHNCEIAT 2 2 & TE e 2 I % B1F

DL, THEWZWIHRNNOETOBBRED
ik, FAEIELEICED > 22 TOBREIZ
WOTERIEHFHEL LT FET,

S OREERD S, KEBKEDFET UL, K
IEY =2 TNV THELHEL TR WHEILES
NIRLZExETALEDIC, WHENOREA
G —ARMELTREIMA TBL I LEDOEE
A D TR L 72

Vol. 56 2013

Yumoto Works are shown in Figs. 5 and 6. The
production amounts in the figures are indexed
with the production in February 2011, just
before the earthquake, counted as 100. The
production between March and May dropped
drastically but came back to almost the regular
level in June. We inspected the radiation of our
products during 2011 and confirmed that there
was no influence by the nuclear plant incident.

In November, 2011, we had a memorial party
for the Yumoto Works revival to comfort the
hard and strong team work by all related people
as shown in Fig. 7.

4. Ending Words

The Yumoto Works was severely damaged
by the East Japan Earthquake in March, 2011.
However, we were able to recover very quickly
by the strenuous and devoted efforts of all
employees, and cooperation and support by all
customers, vendors and community. I would like
to express our great thanks to all the people
who supported us. From this experience, we are
reminded that unexpected things can happen
if we encounter large scale disasters. Also, we
learned the importance of the risk management
system and training in daily life.

Last but not least, I would like to express
our great thanks and appreciations for all the
heartwarming sympathy and support given to
Japan from all over the world.



