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Annex 11 of Technical Volume 1

UNIT 3 SEQUENCE OF EVENTS

Main event Core Cooling Power/station auxiliary Confinement Reactivity hﬁmergencyt Radiation / Other Unit Event /
anagemen %
L Time elapsed after . Auto/manual; Set point; Time elapsed
Date and time initiating event Event/action local/remote criterion/value Remarks after SBO
2011-03-11 14:46 00:00 min Earthquake occurred. Initiating external event. - 52:00 min
2011-03-11 14:47 01:00 min Reactor trip on seismic trip set point. Auto 132 g:: \I-/I Sensors B and C (two out of four). - 51:00 min
2011-03-11 14:47 01:00 min Turbine trip. Manual — Operators tripped the turbine. - 51:00 min
Concurrent event.
The earthquake caused damage to the breakers of the switchyards of Units 1 and 2. With respect to
the 66 kV TEPCO nuclear line from Tohoku Electric Power, the cables were damaged, although it
2011-03-11 14:48 02:00 min Loss of off-site power. — — was not possible to estimate the cause. Concerning Units 3 and 4, in addition to the Okuma No. 3 - 50:00 min
transmission line under construction, the breakers of Nos 3 and 4 transmission lines on the side of
Shin Fukushima Power Substation failed. For Units 5 and 6, one transmission line tower (No. 27
tower) connecting to the switchyards of Units 5 and 6 had collapsed.

N2 ) ) . Reactor water level dropped initially because of the collapsing o B Since the reactor water level was within the normal band, the operators did not need to initiate 0. .
2011-03-11 14:48 02:00 min steam voids. TAF +4120 HPCI (HPCI set point was L2, which is <148 cm from the bottom of the separator). 50:00 min
2011-03-11 14:48 02:00 min Reactor pressure dropped initially after trip. — ~64 bar — - 50:00 min

Level 3 state of emergency was declared and Emergency Plan was Seésmlc Intensity
activated. - AOEINELEILE
scale The TEPCO Headquarters and other offices simultaneously declared a Level 3 state of emergency
2011-03-11 14:48 02:00 min Entered into AOP ‘Natural Disaster Accident’, Section IV, ‘Natural > 45 Gal and established the ERC according to the Operation Plan for Disaster Preparation for general - 50:00 min
Event’. o a disasters and internal rules. Post-Earthquake actions initiated.
Earthquake Emergency Response Team activated at the ERC. — —
2011-03-11 14:48 02:00 min All control rods fully inserted. Auto ARI — - 50:00 min
Low Rx Level L3
2011-03-11 14:48 02:00 min PCIS generated. Auto (18 cm from O_r the_ loss of tr_le reactor protection system power. It is unknown which logic initiated the isolation. -50:00 min
bottom of (time is approximate).
separator).
2011-03-11 14:48 02:00 min MSIVs closed. Auto LOOP — Fail Reactor |solat]on from_steam/power conversion system (normal core cooling via condenser ceased) -50:00 min
close due to power interruption.
2011-03-11 14:48 02:00 min Normal HVAC stopped. Auto LOOP PCV cooling ceased. - 50:00 min
The SFPs, which store the used and new fuel assemblies, are filled with water providing radiation
shielding and removal of heat from the nuclear fuel located there. However, without cooling, the
N2 ; : . . i - pool water would heat up and eventually start evaporating. Alternative SFP cooling would have 0. .
OIHOERL Bt Bl il Sl ereling el meke-up lesth LoC been possible via the residual heat removal system (RHR), which was supplied with power by the SOl
EDG. However, switching from RHR cooling to SFP cooling would have required manual actions,
which had not taken place before the arrival of the tsunami which affected the RHR components.
2011-03-11 14:48 02:00 min EDGs started and loaded. Auto Loss of AC — - 50:00 min
2011-03-11 14:48 02:00 min AC power restored by on-site power source. Auto EDG — - 50:00 min
2011-03-11 14:48 02:00 min aEIIlléeggcltrrlitga?OP N LD A cetear?, Soshmill, "o — LOOP Chapters 12, 13, and 14 of the Accident Operating Manual with the external system fault. - 50:00 min
2011-03-11 14:51 05:00 min Reactor pressure vessel (RPV) pressure begins to increase. — — — - 47:00 min

! Time may be approximate, especially during the first two minutes of the main event, due to data recording frequency, chart recorder scale or delays in the operator reports and logs.
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UNIT 3 SEQUENCE OF EVENTS

. . . . . - Emergency - %
Main event Core Cooling Power/station auxiliary Confinement Reactivity M Radiation Other Unit Event /
anagement %
Date and time T|_m_e_elgpsed after Event/action Auto/manual; _Set_pomt; Remarks Time elapsed
initiating event local/remote criterion/value after SBO
2. ; ; . . . SRV opens at 75.4 bar and close at 72 bar, maintaining the reactor pressure by cycling. The SRV C e .
2011-03-11 14:52 06:00 min Safety relief valve C opened and cycled. 75.4 bar cycled 54 times between 14:52 and 15:43. 46:00 min
Intermediate
2011-03-11 14:54 08:00 min Reactor confirmed to be subcritical. — range monitor — - 44:00 min
levels steadily
decreasing.
2011-03-11 15:05 19:00 min RCIC started, Manual — — - 33:00 min
2011-03-11 15:06 20:00 min Headquarters for Major Disaster Countermeasures established. — — itz TEPCO off!ce n Tokyo 15 EEEESE SENTECE 0 17 GEOUIRLELRS Gl DEEver el i el - 32:00 min
outage in TEPCO’s service area.
: : . Water level >L-8 : .
2011-03-11 15:25 39:00 min RCIC stopped. Auto (TAF + 5655) — - 13:00 min
2011-03-11 15:27 41:00 min The first wave of the tsunami arrived at the station. — — Consequent external event . - 11:00 min
2011-03-11 15:29 43:00 min Hiah-hiah alarm issued at some MPs - >430 nGv/h However, low radiation MPs located in the same place took proper measurements with stable - 09:00 min
‘ ' gh-hig ' y readings at about 40 nGy/h. ‘
2011-03-11 15:36 50:00 min The second wave of tsunami arrived at the station. — — Flooded the site and the buildings (time is approximate). - 02:00 min
2011-03-11 15:36 50:00 min High-high alarm at some MPs cleared. — — — - 02:00 min
. . . . The two EDGs and associated M/Cs were in the basement of the T/B, and one M/C was in the . .
ANEOERI sl S0l Sk Etlpza o o basement of the control building. They were all flooded and lost their function. oD
2011-03-11 15:38 52:00 min Station blackout (SBO). — Loss of all AC — 00:00 min
Article 10, Paragraph 1 of the Nuclear Disaster Act. Nuclear Emergency Act Article 10
Notification was issued by the nuclear operator to the Government and local public organizations
when the radiation dose of 5 uSv/h or higher, which is higher than normal, was detected in the
. . vicinity of the nuclear site or if some safety systems become unavailable. When the competent
2011-03-11 15:42 56:00 min ET;;%?”S?SZ;T%!SM DfiEeifer et Biret) ieEsee) e AT HD @ifin — SBO Minister (in this case, the Minister of METI) receives an Article 10 notification, the minister then 04:00 min
' establishes the METI Nuclear Disaster Alert Headquarters, along with the Local Alert Headquarters
at the off-site centre. The nuclear disaster preparedness officials and others residing in nuclear plant
siting communities coordinated with the nuclear operator and local public organizations to start
activities such as collecting information.
2011-03-11 15:42 56:00 min Corporate Nuclear Emergency Response Centre established. — SBO — 04:00 min
2011-03-11 15:42 56:00 min Government officials were notified on SBO and Article 10 - SBO - 04:00 min
Declaration of Emergency.
SRV opens at 75.4 bar and close at 72 bar maintaining the reactor pressure by cycling. It is
2011-03-11 15:50 01 h 04 min Safet relief valve G opened and cveled - 75.4 bar presumed that firstly SRV C was activated but frequent activation and subsequent loss of operation 12:00 min
: y P yeled. ‘ pressure caused the switch over to valve G, after which the same phenomenon led to the switch :
over to valve A.
2011-03-11 16:00 01 h 14 min TEPCO and contractor workers dispatched to assess damage from o o Including assessment of off-site power sources and damages to the access routes to the site 2900 min
' the earthquake and tsunami. (approximate time) '
SRV opened at 75.4 bar and closed at 72 bar, maintaining the reactor pressure by cycling. It is
2011-03-11 16:02 01 h 16 min Safety relief valve A opened and cycled - 75.4 bar presumed that first the SRV C was activated, but frequent activation and subsequent loss of 2400 min

operation pressure caused the switchover to valve G, after which the same phenomenon led to the
switchover to valve A.

! Time may be approximate, especially during the first two minutes of the main event, due to data recording frequency, chart recorder scale or delays in the operator reports and logs.
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UNIT 3 SEQUENCE OF EVENTS

Emergency

instructed the evacuation of residents within 2 km of the NPP.

%
Main event Core Cooling Power/station auxiliary Confinement Reactivity M Radiation % Other Unit Event /
anagement %
Date and time" Tl_me_elgpsed after Event/action Auto/manual; 'Set_pomt; Remarks Time elapsed
initiating event local/remote criterion/value after SBO
Elow: 75-100% Because each start and stop of the RCIC required utilization of DC power, the operators controlled
2011-03-11 16:03 01 h 17 min RCIC started. Manual of '25 2 LJs the water injection rate into the RPV by using the test line to avoid repeated starts and stops of the 25:00 min
' ' system, and thus preserve the DC power.
2011-03-11 16:03 01 h 17 min Increasing SC (and DW) temperature. — — As a result of pressure control via cycling of the SRV and the use of the RCIC. 25:00 min
The operators tried to minimize the use of DC power. This included disconnecting lighting and
non-essential instrumentation at the MCR. Further, to avoid power consuming valve activations of
N2 . . Operators started load-shedding of equipment to preserve DC the RCIC, due to automatic shutdown at high reactor water levels and automatic restart at low water . .
2011-03-1116:03 01 h 17 min power. o o levels, the operations adjusted the RPV water injection rate of the RCIC to keep the reactor water 25:00 min
level nearly constant. This was done by suitably distributing the pump discharge flow of the RCIC
into the RPV and, via a test line, back into the CST
2011-03-11 16:10 01 h 24 min U=ped Headqugrter_s S2(C st sl Eeliies t9 EsEmlgllz G — — Transport routes were also ordered to be determined. 32:00 min
account for mobile high/low voltage supply vehicles.
2011-03-11 16:30 01 h 44 min Radiation monitoring vehicles dispatched. — — — 52:00 min
2011-03-11 16:50 02 h 04 min MOb"e.h'gh/IOW el sl veilgles e el iZee i — — To the Fukushima Daini and Fukushima Daiichi sites. 01 h 12 min
Fukushima prefecture
2011-03-11 17:30 02 h 44 min Main Gate radiation reading. — 49 nGy/h — 01 h 52 min
2011-03-11 17:37 02 h 51 min Government 0_ff|C|aIs were notlfle_d on radiation levels being within - - - 01 h 59 min
normal range in the area surrounding the plant.
2011-03-11 17:40 02 h 54 min Main gate radiation reading. — 56 nGy/h — 02 h 02 min
2011-03-11 18:00 03 h 14 min !:leld operqtors d!spa_tched to perform power supply o o The shift supervisor decided that the danger due to aftershocks declined sufficiently enough to send 02 h 22 min
inspection/investigation. teams.
2011-03-11 19:00 04 h 14 min Gate between Units 2 and 3 opened. — — Securing vehicle travel routes to Units 1-4. 03 h 22 min
2011-03-11 19:03 04 h 17 min Nuclear Emergency declared by the Government. — — — 03 h 25 min
2011-03-11 19:52 05 h 06 min Radiation monitor data around plant monitoring points. — ~60 nGy/h MP location 3, 4 and 6 read around 57-61 nGy/h between 18:30 and 17:30. 04 h 14 min
2011-03-11 20:50 06 h 04 min 2 km zone evacuation order issued. - - Facing a still uncontrolled situation in Fukushima Daiichi, the Governor of Fukushima Prefecture 05 h 12 min

2011-03-11 20:56
7

06 h 10 min

/
min

Survey team reported that all M/Cs and P/Cs were available.

normea that | S COIe CcO0Nng could nof

_
_

_

05 h 18 min

|
min

2011-03-11 21:23 06 h 37 min 3 km zone evacuation and 3—-10 km-zone shelter order issued. — Order issued by the Prime Minister upon uncovering of Unit 2 core. 05 h 45 min
2011-03-11 21:27 06 h 41 min Some temporary lights restored in the MCR. — — A small portable electric generator was installed. 05 h 49 min
2011-03-11 22:00 07 h 14 min First mobile power supply vehicle arrived at site. — — From Tohoku EPC (approximate time). Elapsed time since dispatch: ~5 h. 06 h 22 min
2011-03-11 22:00 07 h 14 min Reading of DW pressure. Local manual ~2 bar Indicated no need for venting. 06 h 22 min

' Time may be approximate, especially during the first two minutes of the main event, due to data recording frequency, chart recorder scale or delays in the operator reports and logs.
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%
Main event Core Cooling Power/station auxiliary Confinement Reactivity I\Eg:rggeer?\?r:t Radiation % Othel
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Remote Alternate SC spray via DDFP to control SC and DW pressure increase was planned. After the
2011-03-12 03:27 12 h 41 min Attempt to start DDFP from MCR unsuccessful. manual Off earthquake, the ‘OFF’ light was on for DDFP in the MCR status display. It could not be activated 11 h 49 min
by MCR operatlon switches.
Operators sent to reactor building and TB (two teams) to line up an The MOVs could not be operated from the MCR since there was no power source. (time is
2011-03-12 04:00 13 h 14 min P ; g . P Local manual — approximate) Operators manually opened the five valves, including RHR, during the morning of 12 12 h 22 min
alternate SC spray line from the FP system via the RHR system. March
2011-03-12 04:00 13 h 14 min Main Gate radiation measurement. — 0.069 pSv/h — 12 h 22 min
2011-03-12 04:23 13 h 37 min Increased main gate radiation measurement. — 0.59 uSv/h — 12 h 45 min
2011-03-12 04:23 13 h 37 min Evacuation of field workers is ordered. — On increased radiation levels (time is approximate). 12 h 45 min
2011-03-12 04:45 13 h 59 min MCR staff were provided high range APDs. — 100 mSv APD — 13 h 07 min
2011-03-12 04:55 14 h 09 min Sitoevernment notified that radiation levels were increasing at the - - - 13 h 17 min
2011-03-12 04:57 14 h 11 min Orders to wear full face mask and charcoal respirators for field - - ERC issues recommendation on rising site rad!atlon levels and the workers being found to be 13 h 19 min
workers issued. contaminated when they came back from the field.
2011-03-12 05:04 14 h 18 min slegglrements HESUCE] o vt AL e e GHEITEes | FEspliters I — — Shift managers issued the order to operational personnel. 13 h 26 min
2011-03-12 05:44 14 h 58 min Government orders evacuation of 10 km zone. — 10 km radius — 14 h 06 min
2011-03-12 06:00 15 h 14 min Ad_dl_tlonal fire engines from the Japan Self-Defense Forces started - - Between 06:00-07:00. 14 h 22 min
arriving at the site.
2011-03-12 06:33 15 h 47 min Prog_ress of evacuation from Okuma City to Miyakoji was o o - 14 h 55 min
confirmed.
4

' Time may be approximate, especially during the first two minutes of the main event, due to data recording frequency, chart recorder scale or delays in the operator reports and logs.
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UNIT 3 SEQUENCE OF EVENTS

%
Main event Core Cooling Power/station auxiliary Confinement Reactivity l\ﬁ mergency Radiation % Other Unit Event /
anagement %
Date and time" Tl_me_elgpsed after Event/action Auto/manual; 'Set_pomt; Remarks Time elapsed
initiating event local/remote criterion/value after SBO
2011-03-12 06:34 15 h 48 min 2 V DC batteries arrived from Hirono thermal power station. — — 14 h 56 min

e
) 06 5

7 U4 1

Radiation measurement started within the seismically isolated

M

-

CooVaance il AL ON oheldlal

e .

15012 min

2011-03-12 06:50 16 h 04 min building — — Periodic (daily) surveillance of the radiation measurements afterwards. 15 h 12 min
2011-03-12 07:11 16 h 25 min Prime Minister arrived at the site. — — — 15 h 33 min
2011-03-12 07:20 16 h 34 min Power restoration work started. o Parts of the power supply could be restored by utilization of high and low voltage power supply 15 h 42 min

2011-03-12 08:04

7 i 7 -

/4,
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7
77

17 h 18 min
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trucks.

z

16 h 26 min

-

Government was informed on the dose consequence predictions

2011-03-12 09:53 19 h 07 min . - — — — 18 h 15 min
from containment venting on the operators.
2011-03-12 10:40 19 h 54 min Increased radiation reading at the main gate and MPs. — — Workers assumed that this was probably from venting the Unit 1 PCV. 19 h 02 min
Y . . Total number of mobile power supply vehicles at the site, coming . .
2011-03-12 10:52 20 h 06 min from TEPCO and Tohoku Electric, reached 19, — — 12 high voltage power supply cars and 7 low voltage power supply cars. 19 h 14 min
2011-03-12 11°13 20 h 27 min DDEP started Auto - The DDFP automatically started and operators kept manually shutting it off locally in the FP 19 h 35 min
control panel emergency shutdown button.
2011-03-12 11:15 20 h 29 min Radiation reading at the main gate and MPs started to decrease. — — This indicated that the venting was not fully effective. 19 h 37 min
2011-03-12 11:36 20 h 50 min Reactor pressure. — ~7.6 MPa (g) . . . 19 h 58 min
; Chart recorder (time is approximate before RCIC trip). -
2011-03-12 11:36 20 h 50 min Reactor water level. — TAF + 4000 mm 19 h 58 min
2011-03-12 11:36 20 h 50 min DDFP tripped. — — — 19 h 58 min
The operators tried to restart the RCIC several times; however, the efforts were not successful. A
N2 ; . . - . physical inspection of the system showed a certain oil leakage of the system as a potential cause for .
AONHOERIA LD AU B HEC I3, e RCIC trip. It is reported recently that the latch for the trip mechanism of the RCIC turbine trip L0 iy
throttle valve had been found detached and the valve closed during inspection.
2011-03-12 11:40 20 h 54 min Attempts to restart RCIC unsuccessful. — — Approximate time. 20 h 02 min
2011-03-12 12:06 21 h 20 min DDFP started. Local manual - The DDFP automatically started and operators kept manually shutting it off locally in the FP 20 h 28 min
control panel emergency shutdown button.
. . . . Remote . .
2011-03-12 12:06 21 h 20 min SC spray started via FP line. manual — Via DDFP. 20 h 28 min
2011-03-12 12:10 21 h 24 min SC pressure stopped increasing. — 393 kPa — 20 h 32 min
2011-03-12 12:10 21 h 24 min Reactor pressure. — 7.53 MPa (g) Approximate time before HPCI start. 20 h 32 min

' Time may be approximate, especially during the first two minutes of the main event, due to data recording frequency, chart recorder scale or delays in the operator reports and logs.
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%
Main event Core Cooling Power/station auxiliary Confinement Reactivity l\ﬁ mergency Radiation % Other Unit Event /
anagement %
Date and time" Tl_me_elgpsed after Event/action Auto/manual; 'Set_pomt; Remarks Time elapsed
initiating event local/remote criterion/value after SBO
Reactor water
level low signal at | Because each start and stop of the HPCI required utilization of DC-power, the operators controlled
2011-03-12 12:35 21 h 49 min HPCI started. Auto ‘L-2° (<1220 mm, | the water injection rate into the RPV by using the test line to avoid repeated starts and stops of the 20 h 57 min
corresponding to | system and thus preserve DC power.
TAF + 2950 mm).
2011-03-12 12:45 21 h 59 min Reactor pressure. — 5.6 MPa (g) Approximate time after HPCI started. 21 h 07 min
21 h 59 min DW pressure. — 380 kPa — 21 h 07 min

2011-03-12 12:45

7

7

2011-03-12 15:29

01d 00 h 43 min

23 h 51 min

Site radiation readings (corrected from 15:50 discovery). — 1015 puSv/h Discovered at 16:53 that radiation levels were 1015 puSv/h at 15:29.
2011-03-12 15:36 01d00h50 min | Explosion in Unit 1. — — — 23 h 58 min
2 ) . . . Five people (three TEPCO employees and two contractors) had been injured by the Unit 1 .
2011-03-12 15:49 01d01h03min | Worker injury reported to the site ERC. — — explosion while performing injection via fire engine. 01d00h 11 min
2011-03-12 15:54 01 d 01 h 08 min Evacuation of field workers ordered. — — — 01 d 00 h 16 min
L ) . Site ERC ordered the evacuation of the staff from two MCRs (Units - - The Shift Supervisor, Deputy Shift Supervisor, and the Senior Operator stayed in the MCR to .
AU DA NEE 2tl al oLl b 01 7 1 and 2 and Units 3 and 4), except for the most senior staff. collect data and continue field response under guidance from the ERC (time is approximate). 0Ll 6l 00 A5 i
It was confirmed at 16:17 that radiation levels measured near MP-4 were 569 pSv/h as of 15:31.
This situation was deemed to fall under Article 15 of the Nuclear Emergency Act and government
N2 : . . . . - agencies were notified (notification was corrected when it was discovered that at 16:53 radiation .
2011-03-1216:17 OECIREMER il SISl TD levels were 1015 puSv/h at 15:29). The RP staff, escorting the evacuees from the field and MCR, G e @Yl Sl
reported as high as 10 mSv/h readings on the way to ERC when they arrived to the Seismically
Isolated Building.
2011-03-12 16:27 01d 01 h 41 min !nudent decjared according Fo Nuclear Emergen’cy Act, Article 15 - >500 uSvih Abnormal site boundary radiation level increase. It was discovered at 16:53 that radiation levels 01 d 00 h 49 min
abnormal site boundary radiation level increase’. were 1015 pSv/h at 15:29.
2011-03-12 17:00 01d 02 h 14 min | Reactor pressure. — 2.9 MPa (9) Approximate time 01 d 01 h 22 min
2011-03-12 17:00 01d02h 14 min | DW pressure. — 300 kPa — 01 d 01 h 22 min
2011-03-12 17:20 01d 02 h 34 min Dispatch of damage survey teams. — — — 01 d 01 h42 min
. . . . . Although the relatively stable pressure inside the DW meant that venting of Unit 3 was not
2011-03-12 17:30 01d 02 h 44 min \S/étr?tisnupermtendent ordered preparations for Unit 2 and Unit 3 PCV — — imminent, the Site Superintendent ordered preparations for the unit PCV venting vessel to be 01d01h52min
g- started considering relatively less harsh radiological conditions.
2011-03-12 18:25 01 d 03 h 39 min Evacuation Zone extended. — 20 km — 01 d 02 h 47 min
2011-03-12 19:00 01d 04 h 14 min Reactor pressure reading. - 0.95 MPa Combined gﬁe_c’gs of water injection and the steam consumption by the HPCI, the reactor pressure 01d 03 h 22 min
decreased significantly.
2011-03-12 20:36 01d05h50 min | 24 V DC batteries depleted. — — — 01 d 04 h 58 min
2011-03-12 20:36 01 d 05 h 50 min Reactor water level indicators lost due to DC power loss. — — 24V DC batteries depleted. 01 d 04 h 58 min
2011-03-12 22:00 01 d 07 h 14 min Reading of DW pressure. Local manual ~2 bar — 01 d 06 h 22 min
13 March 2011
2011-03-13 02:30 01 d 11 h 44 min Reactor pressure reading. — 0.79 MPa Below the set point of the automatic isolation of the HPCI.1. 01 d 10 h 52 min

! Time may be approximate, especially during the first two minutes of the main event, due to data recording frequency, chart recorder scale or delays in the operator reports and logs.
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%
Main event Core Cooling Power/station auxiliary Confinement Reactivity l\ﬁ mergency Radiation % Other Unit Event /
anagement %
Date and time" T|_m'e-elz?1psed after Event/action Auto/manual; 'Set_pomt; Remarks Time elapsed
initiating event local/remote criterion/value after SBO
2. : . . e Rx pressure The discharge pressure of the HPCI pump gradually decreased approaching the RPV pressure. .
AU e D A [ & HIFEL B D EriiE S - <0.8 Mpa Therefore, the operators were concerned about failure of the HPCI turbine. OLL 6 A9 2 il
2011-03-13 02:30 01d11h44 min | Decision to switch core cooling function from HPCI to DDFP. — — Decision was not reported to the Site Superintendent. 01 d 10 h 52 min
2011-03-1302:30 | 01d11h44min | |eam dispatched toreactor building to switch DDFP line up to _ _ Time is approximate. 01 d 10 h 52 min
RPV injection from SC spray.
: . . S The shift team, in consensus with some members of the ERC, decided to switch the core cooling .
2011-03-13 02:42 01d 11 h 56 min DDFP line up was changed from SC spray to RPV injection. — — function from the HPCI to the DDFP, which at this time sprayed the SC. 01d 11 h 04 min
Remote Due to the possibility of reactor pressure drop causing a further slowing of HPCI turbine revolution
2011-03-13 02:42 01 d 11 h 56 min HPCI stopped. manual — speed, which would increase turbine vibrations and ultimately result in reactor steam release dueto | 01 d 11 h 04 min
equipment damage.
2011-03-13 02:42 01 d 11 h56 min Reactor pressure started increasing. — — — 01d 11 h 04 min
2011-03-13 02:44 01 d 11 h 58 min Reactor pressure reading. — 0.58 MPa Time is approximate. 01d 11 h 06 min
Remote The SRVs did not open, although the valve status in the MCR displayed them as functional. It is
2011-03-13 02:45 01d11h59min | Attempt to open SRV unsuccessful. manual — considered that the battery capacity was enough to display the status indicator lamps, but not 01d 11 h 07 min
enough to operate the SRVs.
2011-03-13 03:00 01 d 12 h 14 min Reactor pressure reading. — 0.87 MPa DDFP discharge pressure was lower than the reactor pressure. 01 d 11 h 22 min
2011-03-13 03:05 01d12h19 min | Attempt to inject water via DDFP unsuccessful. — — The discharge pressure of the DDFP was 7.1 bar, which was lower than the reactor pressure. 01d 11 h27 min
2011-03-13 03:35 01d12h49min | Attempt to restart HPCI. Remote Eail Presumably d_ue to th_e fading DC power supply, the HPCI could not be restarted. The operation 01d 11 h 57 min
manual control FIC display light was off.
2011-03-13 03:37 01d12h51 min | Attempt to restart RCIC. Remote Eail Startup of the vacuum pump via the RCIC control panel was unsuccessfully attempted as part of 01d 11 h 59 min
manual RCIC restart.
2011-03-13 03:37 01d12h51 min | Team dispatched to HPCI room to local manual start of HPCI. — — After failed attempt from MCR. 01 d 11 h 59 min
Remote The SRVs did not open, although the valve status in the MCR displayed them as being functional.
2011-03-13 03:38 01d12h52min | Attempt to open SRV unsuccessful. manual — It is considered that the battery capacity was enough to display the status indicator lamps, but not 01 d 12 h 00 min
enough to operate SRVs.
2011-03-13 03:39 01 d 12 h 53 min Operators start load shedding of HPCI equipment to preserve DC Remote o Th.e HPCI auxiliary oil pump (still operating after HPCI shutdown) was shut down at 03:39. At 01d 12 h 01 min
power. manual 04:06, the HPCI condensate pump was also shut down for the same reason.
2011-03-13 03:44 01 d 12 h 58 min Reactor pressure reading. — 4.1 MPa — 01 d 12 h 06 min
2011-03-13 03:51 01d13h05min | Reactor water level monitor restored. — — Using batteries from the Hirono Thermal power station. 01d12h 13 min
2011-03-13 03:51 01 d 13 h 05 min Reactor water level reading. — ~TAF — 01 d 12 h 13 min
2011-03-13 04:30 01 d 13 h 44 min Reactor pressure reading. — 7.0 MPa Remained between approximately 7.0-7.3 MPa afterwards. 01 d 12 h 52 min
2011-03-13 04:52 01d 14 h06 min | Attempted to open large isolation SC vent AOV unsuccessful. rrl;;:jzlil — No air tank pressure (time is approximate). 01 d 13 h 14 min
Local DDFP being unable to inject water to the reactor, to suppress an increase in the containment
2011-03-13 05:08 01d14 h22 min | Started realigning DDFP to SC spray. manual — pressure, the shift team started alternate SC spray via DDFP by manually closing the RHR 01 d 13 h 30 min
discharge valve to the core and opening the SC spray valve in the torus room.

! Time may be approximate, especially during the first two minutes of the main event, due to data recording frequency, chart recorder scale or delays in the operator reports and logs.
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%
Main event Core Cooling Power/station auxiliary Confinement Reactivity l\ﬁ mergency Radiation % Other Unit Event /
anagement %
Date and time" Tl_me_elgpsed after Event/action Auto/manual; 'Set_pomt; Remarks Time elapsed
initiating event local/remote criterion/value after SBO
2011-03-13 05:08 01d14 h22 min | Attempted to restart RCIC. rrl;:ncli!ll Fail Local manual reactivation attempt of the RCIC was unsuccessful. 01 d 13 h 30 min
Operators could not determine reactor water level or the status of injection into the reactor.
Article 15, paragraph 1 of the Nuclear Disaster Act. If the nuclear disaster conditions degrade and a
radiation dose of 500 uSv/h or higher is detected, the nuclear operator issues a Nuclear Emergency
Emeraency for Nuclear Disaster declared based on Article 15 of the Act Article 15 Notification to the government and local public organizations. When the competent
2011-03-13 05:10 01d 14 h 24 min gency — Loss of ECCS. Minister receives this notification and recognizes that a nuclear emergency situation has occurred, 01 d 13 h32min
Nuclear Disaster Act. L - . e . .
the Minister reports this to the Prime Minister. The Prime Minister then declares a nuclear
emergency situation and establishes the Nuclear Disaster Response Headquarters, with the Prime
Minister serving as chief. The Local Nuclear Disaster Response Headquarters is established locally
at the off-site centre, with the Senior-Vice Minister or Parliamentary Secretary serving as chief.
Loss of The Emergency Response Centre (ERC) began reviewing the accident management procedures and
ey ) 8 Entry to the Severe Accident Operating Procedure (at MCR) and to ECCS/reactor checking the vent procedures to determine how to open the containment vent valves without power. .
AN QILE Al 2 Ll the Accident Management Guidelines (at the ERC). o water level Workers in the ERC went through the administration building and retrieved drawings and manuals O & Al &2

determination.

needed to develop the procedure.

2011-03-13 05:15

01d 14 h29 min

Site Superintendent ordered completion of vent line up.

01d13h37 min

2011-03-13 05:21

01d 14 h 35 min

The fire engines located at the Unit 5-6 complex and an additional
fire engine from the Kashiwazaki-Kariwa NPP (which was on
standby at the Fukushima Daini NPP) were dispatched.

01d 13 h43 min

2011-03-13 05:23

01d 14 h 37 min

New air tank installation began to open large isolation SC vent
valve.

01d 13 h45 min

2011-03-13 05:50

01 d 15 h 04 min

Plans to vent Unit3 PCV announced to the public

01d 14 h 12 min

2011-03-13 06:00

01 d 15 h 14 min

Fire engines from Units 5 and 6 were placed by Unit 3 backwash
valve pit.

01d14h 22 min

2011-03-13 06:30

01d 15 h 44 min

Fire engines from Kashiwazaki-Kariwa NPP arrived at site and
placed near Unit 3 backwash valve pit.

They left the Fukushima Daini NPP at 05:30 (approximately 1 h drive time).

01 d 14 h 52 min

2011-03-13 07:00

01d 16 h 14 min

Seawater injection line up completed.

Standby

However, it was not used since the Site Superintendent, in accordance with ‘directions’ from the
TEPCO head office, to continue to inject fresh water not sea water, as long as fresh water was
available. As such, the injection line was changed to fresh water.

01d15h 22 min

2011-03-13 07:35

01d 16 h49 min

The Government was informed of consequences of, and predictions
concerning, containment venting.

01 d 15 h 57 min

2011-03-13 07:43

01d 16 h 57 min

DDFP line up changed from SC spray to DW spray.

Directed by the ERC, the shift team operated the relevant valves to switch the DDFP from the SC
spray and started DW spray in order to sufficiently decrease DW pressure before depressurization.
Operators manually operated valves, switching from the SC spray line to the DW spray line and
DW spray started. The SC spray valve was manually closed at 07:43. This provided no further
pressurization of DW.

01 d 16 h 05 min

2011-03-13 08:00

01d17 h 14 min

Pressure increase in the DW halted with spray actuation.

Time is approximate. The NPP ERC decided to stop the DW spray and expedite PCV venting line
assembly toward early implementation of PCV venting. Operators manually opened the RHR
intake valve, manually closed the DW spray valve, and switched to the reactor alternate injection
line between 08:40 and 09:10.

01d 16 h 22 min

! Time may be approximate, especially during the first two minutes of the main event, due to data recording frequency, chart recorder scale or delays in the operator reports and logs.
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Main event Core Cooling Power/station auxiliary Confinement Reactivity l\ﬁ mergency Radiation % Other Unit Event /
anagement %
Date and time" Tl_me_elgpsed after Event/action Auto/manual; 'Set_pomt; Remarks Time elapsed
initiating event local/remote criterion/value after SBO
Local Operators opened the motor operated containment vent valve approximately 15%. The shift team
2011-03-13 08:35 01d17h49 min | Containment vent valve (MOV) partially opened. 15% had some concerns about the PCV buckling under negative pressure. Thus, they opened the valve 01 d 16 h 57 min
manual . ST . . ;
15%, instead of 25%, as defined in the procedures and implemented in Units 1 and 2.

2. ) . . Local . As the pressure inside the SC was 3.7 bar, which is well below the disc rupture pressure of 5.28 bar, .
ALYl el Al sl 29 i Liligls S0 A0 @geetl Her vEniie, manual e the venting was set but did not occur. It was reported to the station ERC at 08:41. U@ L5/ QY
2011-03-13 08:41 01d 17 h 55 min Batteries were collected to be connected to SRV actuation in the o o Batterles _collected from cars were brought to the MCR and were to be utilized to open SRVs (time 01 d 17 h 03 min

MCR. is approximate).
2011-03-13 08:56 01d 18 h 10 min | Site radiation readings. — 882 uSv/h MP-4. 01d 17 h 18 min
2011-03-13 08:56 01d 18 h 10 min !nudent accgrdmg 19 NUCIGar Emergency . Ar’t|.c|e = — >500 pSv/h Abnormal increase in the site boundary radiation level. 01d17 h 18 min
Abnormal site boundary radiation level increase’ issued.
2011-03-13 09:08 01d 18 h 22 min Reactor pressure decreased. . . The exact cause of thl_s pressure drop is un_known. The status indication lamps of t_wo SRV_s while 01 d 17 h 30 min
the operators were trying to connect batteries to the control panel showed an erratic behaviour.
2011-03-13 09:10 01d 18 h 24 min Increased SC pressure. — 637 kPa Presumed depressurization via SRV caused surge in SC pressure. 01d 17 h 32 min
6.3 bar
2011-03-13 09:20 01 d 18 h 34 min Maximum recorded SC pressure. — > design pressure — 01d 17 h 42 min
of 5.28 bar.
2011-03-13 09:20 01 d 18 h 34 min Drop in SC pressure observed. — — Rapid drop presumed rupture of the disc. 01d 17 h 42 min
2011-03-13 09:20 01 d 18 h 34 min Unit 3 PCV venting. - - Up.on dr_op following the maximum SC pressure, the ERC judged that the PCV venting started at 01d 17 h 42 min
09:20 with the rupture of the disc.
2011-03-13 09:24 01d 18 h 38 min Decreased SC pressure. — 540 kPa — 01d 17 h 46 min
2011-03-13 09:25 01 d 18 h 39 min Borated freshwater injection into the reactor started though the FP - ~2000 m¥/min Via two flr_e engines. It is suspected that the backflow might have occurred preventing full flow 01d 17 h 47 min
line. from reaching the core.
2011-03-1309:50 | 01d19h04min | Ten 12V batteries connected to the SRV control panel. — — I:h?flg:rm el (EILEN [RIP elypreesitizaon Ui i % CR, Bt e gRiRree HOmUte | w0 g0 0 00 g
2011-03-1309:50 | 01d19h04 min | SRV opened. ';%TS;? — — 01 d 18 h 12 min
2011-03-13 10:30 01d19h44 min | Site Superintendent ordered preparations for seawater injection. — — :’Ohfr(f:ge engines were connected to the FP lines, as the Unit 3 backwash valve pit was the water 01d 18 h52 min
2011-03-13 11:17 01 d 20 h 31 min Large isolation SC AQV for venting found closed. — Fail Depleted instrument air in compressed air cylinder. Closure time unknown. 01 d 19 h 39 min
2011-03-13 11-30 01 d 20 h 44 min Local manual opening attempt o_f AOV was abandoned, but the o o Two teams wearing air-supplies were established with a stay time of 15 min. The first team was to 01d 19 h 52 min
regrouped due to high radiation in torus room place the air tank near the valve and the second team was to connect and test.
2011-03-13 12:20 01 d 21 h 34 min Fresh water from the FP tanks at Unit 3 and 4 was depleted. — — — 01 d 20 h 42 min

e . . . Local . The AOV was manually opened again with the use of a new compressed air cylinder. Two teams .
AULIE S e Dbzt o e g LA SO SOV ErramEsl I VERTE, manual TG worked between 11:17 and 12:30. Attempts to lock the valve open were unsuccessful. 0Ll @ 20 0 2 il
2011-03-13 13:12 01 d22h26 min | Seawater injection from the backwash valve pit of Unit 3 started. Manual — Evgtg:esg&?ceenglnes UL 9780 CEMAEEE] (0 A1 (37 e, Sngs i LIS EReaeen Ve [pil vEs Uis 01 d 21 h 34 min
2011-03-13 14:15 01d23h29 min | Site radiation readings. — 905 puSv/h MP-4. 01d 22 h 37 min
HLTEABIANE | GG 2Dy | Lol s en NI ity A6 Al o Seloieint] _ >500 uSv/h | Government was notified at 14:23. 01 d 22 h 37 min

site boundary radiation level increase’ declared.
2011-03-13 14:31 01 d 23 h 45 min Reactor building north side radiation reading. — 300 mSv/h The ERC believed there was a possibility of a hydrogen explosion similar to the one at Unit 1. 01 d 22 h 53 min

! Time may be approximate, especially during the first two minutes of the main event, due to data recording frequency, chart recorder scale or delays in the operator reports and logs.
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Main event Core Cooling Power/station auxiliary Confinement Reactivity ,\E mergency Radiation % Other Unit Event /
anagement %
Date and time" Tl_me_elgpsed after Event/action Auto/manual; 'Set_pomt; Remarks Time elapsed
initiating event local/remote criterion/value after SBO
Reactor building south side radiation reading. — 100 mSv/h
2011-03-13 14:45 01d23h59min | Temporary evacuation of the MCR and workers in the field. — — ERC expected a hydrogen explosion similar to Unit 1. 01d 23 h 07 min
2011-03-13 15:28 02d00h42min | MCR radiation readings. - 12 msv/h As the _dose_rates at the Unit 3 side of the MCR exceeded 12 mSv/h, and the shift team moved to 01 d 23 h 50 min
the Unit 4 side of the MCR
2011-03-13 17:00 02d02h 14 min | Workers returned to Unit 3 area to resume activities. — — Including activities on the seawater injection line and venting operations. 02 d 01 h 22 min
2011-03-13 17°52 02 d 03 h 06 min Wo_rk to install an air compressor replacing compressed air tanks o o - 02.d 02 h 14 min
for instrument air system started.
2011-03-13 19:00 02 d 04 h 14 min Air compressor replacing compressed air tanks for instrument air o o The field oper.atO(s _contlnued refuelling the compressor every few hours in a highly radioactive 02 d 03 h 22 min
system was connected. field, thus maintaining temporary compressor operation.
AOQV was manually opened again with the use of a new compressed air cylinder (opening was
2011-03-13 19:00 02 d 04 h 14 min Large SC AOV was opened for venting. Local 100% conﬂrmedﬂudged Iaf[er f':\t 21:10 since the tempor_ary compressor had low capacity, and it took time 02 d 03 h 22 min
manual to pressurize the entire instrument air line, meaning that signs of DW pressure drop could not be
seen for some time).
2011-03-13 20:30 02 d 05 h 44 min DW pressure reading. — 425 kPa — 02 d 04 h 52 min
2011-03-13 20:45 02 d 05 h 59 min DW pressure reading. — 410 kPa — 02 d 05 h 07 min
2011-03-13 21:00 02 d 06 h 14 min DW pressure reading. — 395 kPa — 02 d 05 h 22 min
2011-03-13 21:10 02 d 06 h 24 min Confirmed that the large SC AOV was opened for venting. — Dec[;re:;ﬂ?eDW After recording decreasing DW pressure. 02 d 05 h 32 min
14 March 2011
2011-03-14 01:00 02 d 10 h 14 min DW pressure reading. — 240 kPa — 02 d 09 h 22 min
Loty IBIEl A All water injection to the Unit 1 and 3 reactors was halted as a result of a low level in the Unit 3
2011-03-14 01:10 02 d 10 h 24 min | Water injection to the reactor halted. — backwash valve . . 02 d 09 h 32 min
pit main condenser backwash valve pit.
2011-03-14 01:30 02 d 10 h 44 min DW pressure reading. — 255 kPa DW pressure began increasing after halting water injection. 02 d 09 h 52 min
2011-03-14 01:52 02d11h06 min | Temporary compressors from Fukushima Daini NPP arrived. — — — 02 d 10 h 14 min
2011-03-14 02:00 02 d 11 h 14 min DW pressure reading. — 265 kPa — 02 d 10 h 22 min
2011-03-14 02:20 02d 11 h34 min | Site radiation readings. — 751 puSv/h Near main gate. 02 d 10 h 42 min
2011-03-1402:20 | 02d11h34min | ncident declared according to Nuclear Emergency Act Article 15 — >500 uSv/h | Government was notified at 04:24. 02 d 10 h 42 min
Abnormal site boundary radiation level increase’.
2011-03-14 02:40 02d 11 h54 min | Site radiation readings. — 650 puSv/h MP-2. 02 d 11 h 02 min
2011-03-1402:40 | 02d11h54min | ncident declared according to Nuclear Emergency Act Article 15 — >500 uSv/h | Government was notified at 05:37. 02 d 11 h 02 min
Abnormal site boundary radiation level increase’.
2011-03-14 03:00 02 d 12 h 14 min DW pressure reading. — 315 kPa — 02 d 11 h 22 min
2011-03-14 03:20 02 d 12 h 34 min B e re_sumed CAET IempEing s (L e o e — — Priority for water injection given to Unit 3 over other units (i.e. Unit 1). 02 d 11 h 42 min
backwash valve pit.
2011-03-14 04:00 02d 13 h 14 min | Site radiation readings. — 820 pSv/h MP-2. 02 d 12 h 22 min
2011-03-1404:00 | 02d13h14min | ncident declared according to Nuclear Emergency Act Article 15 — >500 uSv/h | Government was notified at 08:00. 02 d 12 h 22 min
Abnormal site boundary radiation level increase’.
2011-03-14 05:20 02d 14 h 34 min Decision to open the SC vent valve (AO valve) by-pass valve. — — PCV pressure noted to be increasing despite water injection. 02 d 13 h 42 min
2011-03-14 06:10 02d15h24 min | SC vent valve solenoid is excited. — — — 02 d 14 h 32 min
2011-03-14 06:20 02 d 15 h 34 min DW pressure reading. — 470 kPa PCV pressure noted to be increasing despite water injection for the last three hours. 02 d 14 h 42 min

! Time may be approximate, especially during the first two minutes of the main event, due to data recording frequency, chart recorder scale or delays in the operator reports and logs.
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UNIT 3 SEQUENCE OF EVENTS

Emergency

-
Main event Core Cooling Power/station auxiliary Confinement Reactivity M Radiation % Other Unit Event /
anagement %
Date and time" Tl_me_elapsed after Event/action Auto/manual; 'Set_pomt; Remarks Time elapsed
initiating event local/remote criterion/value after SBO

Earlier, reactor water level indication continued to decrease, indicating that the injection rate was

2011-03-14 06:20 02d15h34 min | Reactor water level indication off-scale. — Off-scale . L . 02 d 14 h 42 min
not sufficient, and went off-scale, possibly indicating uncovering of the core.
Site Superintendent ordered temporary evacuation of the workers in
2011-03-14 06:30 02 d 15 h 44 min | the field upon potential uncovering of the core and hydrogen — — Activities around the Unit 3 backwash valve pit were halted. (time is approximate) 02 d 14 h 52 min
explosion.
2011-03-14 07:00 02 d 16 h 14 min Maximum recorded DW pressure. — 520 kPa 5.2 bar >4.8 bar. 02 d 15 h 22 min
2011-03-14 07:20 02 d 16 h 34 min DW pressure reading showed decrease. — 500 kPa Pressure remained around 5 bar afterwards. 02 d 15 h 42 min
2011-03-14 07:30 02 d 16 h 44 min VG evacuatlon @t sl et reise) 1o L — Resuming activities for seawater injection. 02 d 15 h 52 min
backwash valve pit.

2 ; . - . . . Two fire engines used to pump the water from the ocean to the valve pit. A water tank truck which .
2011-03-14 09:05 02d 18 h 19 min | Filling of Unit 3 main condenser backwash valve pit commenced. — — came from a TEPCO Chiba branch office fed 1.9 t of water to the backwash valve pit 02d 17 h 27 min
2011-03-14 09:12 02d 18 h 26 min | Site radiation readings. — 518.7 uSv/h MP-2. 02 d 17 h 34 min
2011-03-1409:12 | 02d18h26 min | Incident declared according to Nuclear Emergency AEL AR IS — >500 uSv/h | Government is notified at 09:34, 02 d 17 h 34 min

‘Abnormal site boundary radiation level in
2011-03-14 10:00 02d 19 h14 min | Seven 5 t Japan Self-Defense Forces water supply vehicles arrived. — — Two of them were sent to the Unit 3 backwash valve pit. 02 d 18 h 22 min
2011-03-14 10:55 02d20h09 min | DW pressure reading. 520 kPa PCV pressure noted to be increasing desplte water |nject|on for the last three hours. 02d 19 h 17 min

| 201103141101 | 02¢

. //////////%

2011-03-14 11:01

02 d 20 h 15 min

' /77//7 ////

//////////{////4////// /////////////////4 % ///

/,z/&//

The epr05|0n damaged the seawater |nject|0n setup

02 d 19 h 23 min

2011-03-14 11:01

02 d 20 h 15 min

Unit 3 explosion caused damage to the seawater injection setup.

Due to scattered debris and high local radiation zones on-site, the Unit 3 backwash valve pit was no
longer usable as water source.

02 d 19 h 23 min

2011-03-14 11:01

02 d 20 h 15 min

Seawater injection presumed stopped.

The Unit 3 explosion stopped seawater injection.

02 d 19 h 23 min

2011-03-14 11:02

02 d 20 h 16 min

Reactor pressure reading.

3.91 bar (Ch. A)

3.85 bar (Ch. B)

DW pressure reading.

480 kPa

SC pressure reading.

4.7 bar

02d 19 h 24 min

2011-03-14 11:15

02 d 20 h 29 min

T
%//////// //

2011-03-14 13:05

/////”W

02 d 22 h 19 min

Reactor pressure reading.

2.95 bar (Ch. A)
3.03 bar (Ch. B)

DW pressure reading.

3.8 bar

The Site Superintendent presumed both the reactor and the PCV were sound.

SC pressure reading.

2

3.9 bar

////////////////////////////////

Seawater injection line work restarted.

/////////

02 d 19 h 37 min

| ncreased reactor pressure and decrease
// //////////////////////////////////////////////////%///%///y///%%

This time directly from the ocean since the damage caused to the fire engines and hoses by the Unit
3 explosion had damaged the previous injection line from the pit beyond repair.

= coriohorated as the R //////,,,//,,.//

////// ///

/// ///’?/

02 d 21 h 27 min

2011-03-14 14:04

02 d 23 h 18 min

ERC informed by TEPCO Headquarters that NISA approved
increasing the dose limit for emergency workers.

02 d 22 h 26 min

2011-03-14 15:30

03 d 00 h 44 min

Seawater injection re-established.

Though core spray line.

02 d 23 h 52 min

2011-03-14 19:20

03 d 04 h 34 min

Seawater injection stopped.

Fire truck ran out of fuel.

03d 03 h 42 min

' Time may be approxima

te, espec

ially during the first two minutes of the main even

t, due to data reco

rding frequency, chart recorder sc

ale or delays in the operator reports and logs.
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2011-03-14 19:54

03 d 05 h 08 min

Seawater injection restarted.

Fire truck refuelled.

03 d 04 h 16 min

2011-03-14 21:14

03 d 06 h 28 min

Seawater injection stopped.

The water injection to Unit 3 was halted to ensure Unit 2 water injection

03 d 05 h 36 min

15 March 2011

2011-03-15 02:30

03d 11 h44 min

Seawater injection restarted.

03 d 10 h 52 min

2011-03-15 06:14

03 d 15 h 28 min

Explosion was heard at the site and tremors were felt in the MCR.

Unit 2 SC pressure dropped.

03 d 14 h 36 min

2011-03-15 06:14

A%%/A// 03 A/J/éz’;//%

03 d 15 h 28 min

Explosion in Unit 4.

%

AR

At about the same time as the event associated with Unit 2, an explosion in the upper part of the
Unit 4 reactor building was observed by the evacuating personnel and reported to the ERC at 08:20.

03 d 14 h 36 min

2011-03-15 06:30

03 d 15 h 44 min

All plant personnel in the units were ordered to temporarily
evacuate to the Seismically Isolated Building.

Upon the atmospheric (0 bar) Unit 2 SC pressure reading at 06:30, due to the possibility of SC
(PCV) damage and failure, all plant personnel in the units were ordered to temporarily evacuate to
the Seismically Isolated Building, where the ERC is located.

03 d 14 h 52 min

2011-03-15 06:50

03 d 16 h 04 min

Site radiation readings.

583.7 uSv/h

Near the Main Gate.

03d15h 12 min

2011-03-15 07:00

03 d 16 h 14 min

Incident declared according to Nuclear Emergency Act Article 15
‘Abnormal site boundary radiation level increase’.

>500 puSv/h

Abnormal increase in the site boundary radiation level.

03 d 15 h 22 min

2011-03-15 07:00

03

03d 16 h 14 min

W

d 1

Site evacuation of non-essential personnel, including temporary
evacuation of some ERC personnel, ordered.

% | 7,

The Site Superintendent ordered the evacuation. Female employees (including A, B) evacuate
(thereafter, female employee B works in the Fukushima Daiichi back office located at the
Fukushima Daini NPP). Approximately 650 people were evacuated to the Fukushima Daini NPP;
50-70 people, including the Site Superintendent, remained at the Fukushima Daiichi ERC.

03 d 15 h 22 min

030} 77

2011-03-15 08:11 03d 17 h25 min | Site radiation readings. — 807 uSv/h Near the Main Gate. 03 d 16 h 33 min

2011-03-15 08:36 03d 17 h 50 min !nudent decllared sl tp Nuclear E.mergenc’y ARt LD — >500 pSv/h Abnormal increase in the site boundary radiation level. 03 d 16 h 58 min
Abnormal site boundary radiation level increase’.

2011-03-15 09:00 03d 18 h 14 min | Main Gate radiation reading. — 11 930 puSv/h The highest reading after the earthquake. 03d 17 h 22 min

2011-03-15 11:00 03d20h 14 min | Government issued order for residents to take shelter indoors. — 20-30 km — 03 d 19 h 22 min

2011-03-15 16:00 04 d01h14 min | Site radiation readings. — 531.6 uSv/h Near the Main Gate. 04 d 00 h 22 min

2011-03-15 16:05 04d01h19 min | SC vent valve opened. — — The valve was found closed. 04 d 00 h 27 min

2011-03-15 16:22 04 d 01 h 36 min !nudent decliared CSEBIel g 0 Nuclear E.mergentzy geiguicigs — >500 puSv/h Abnormal increase in the site boundary radiation level. 04 d 00 h 44 min
Abnormal site boundary radiation level increase’.

2L L . Power via the Tohoku Electric Power Company. Integrity check of the TEPCO nuclear line
AU o VIEPEE) i e ([ EEE [ree e ens T e, o o between the power receiving circuit breaker and M/C was performed on 15 and 16 March. o
2011-03-15 23:05 04 d08 h 19 min | Site radiation readings. — 4548 uSv/h Near the Main Gate. 04 d 07 h 27 min
2011-03-15 23:20 04 d 08 h 34 min e e e e AA SIS — >500 pSv/h Abnormal increase in the site boundary radiation level. 04 d 07 h 42 min

‘Abnormal site boundary radiation level increase’.

16 March 2011

2011-03-16 01:55

04 d1h09 min

SC vent valve opened.

The valve was found closed.

04 d 10 h 17 min

2011-03-16

Inspection of spent fuel pool.

Remotely from a helicopter. Not conclusive as to sufficiency of the water to cover the fuel

assemblies in the Unit 3 spent fuel pool, making its replenishment a high priority.

! Time may be approximate, especially during the first two minutes of the main event, due to data recording frequency, chart recorder scale or delays in the operator reports and logs.
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17 March 2011

2011-03-17 09:30

05d 18 h 44 min

Helicopters dropped sea water into SFP.

~30 min

05d 17 h 52 min

2011-03-17 19:05

06 d 04 h 19 min

Water cannon trucks spray fresh water into the spent fuel pool.

~1h

Spraying into the pools continued daily in March, using water cannon and fire engine trucks or
concrete pump vehicles, to ensure that the spent fuel was not exposed.

06 d 03 h 27 min

2011-03-17 21:00

06 d 06 h 14 min

SC vent valve found closed.

06 d 05 h 22 min

2011-03-17 21:30

06 d 06 h 44 min

SC vent valve opened.

06 d 05 h 52 min

18 March 2011

2011-03-18 05:30

06 d 14 h 44 min

SC vent valve found closed.

06 d 13 h 52 min

2011-03-18 05:30

06 d 14 h 44 min

SC vent valve opened.

06 d 13 h 52 min

19 March 2011

2011-03-19 11:30

07 d 20 h 44 min

SC vent valve found closed.

07 d 19 h 52 min

20 March 2011

2011-03-20 11:25

08 d 20 h 39 min

SC vent valve opened.

08 d 19 h 47 min

2011-03-20

480 V emergency low voltage switchboard (power centre 4D)
energized.

21 March 2011

2011-03-21 15:55

10d 01 h 08 min

Grey smoke observed coming from the roof of the reactor building.

10d 00 h 17 min

22 March 2011

2011-03-22 10:45

10d 19 h 58 min

Units 3 and 4 CR lighting restored.

10d 19 h 07 min

23 March 2011

2011-03-23 16:20

12 d 01 h 33 min

Grey smoke observed coming from the roof of the reactor building.

The smoke continued until the next day and then stopped.

12 d 00 h 42 min

24 March 2011

25 March 2011

2011-03-25 06:02

13 d 15 h 15 min

‘ Reactor injection changed from sea water to fresh water.

| —

13 d 14 h 24 min

26 March 2011

2011-03-26

14 +d

‘ Temporary Unit 3 off-site power restored.

’ Establishment of support to fundamental safety functions.

14 d 08 h 22 min

27 March 2011

28 March 2011

2011-03-28 08:30

16 d 17 h 43 min

Freshwater injection to the reactor from fire trucks transferred to
electrical pumps powered by a diesel generator.

16 d 16 h 52 min

! Time may be approximate, especially during the first two minutes of the main event, due to data recording frequency, chart recorder scale or delays in the operator reports and logs.
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