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Utilization of DioVISTA in the field of construction consulting

Utilization of Dam Dashboard in the Dam Sector
We will introduce Dam Dashboard, a dam operation support tool that

realizes Al-based inflow prediction and discharge optimization, and
how to use it for dam management and operation support.

Utilization of DioVISTA in the field of non-life insurance
Utilization of DioVISTA in the field of disaster prevention administration

Proposal of BCP support for flood countermeasures for corporate disaster prevention

DioVISTA Flood Simulator— technology & use case

Today's materials will be uploaded at a later date.

Participants will be notified of the link by email. ’
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1. Introduction



Purpose of the seminar  ~5&5%

* Major changes in society

— With Corona, a changing way of working
* Telework, computerization, cloud computing
» Standardization of operations (depersonalization)

— Intensification of climate change and flood damage

« "Watershed flood control": It is necessary for governments, private companies, and
citizens to consider disaster prevention and mitigation in their awareness, actions, and
mechanisms.

« Dam field: Advanced dam operation based on forecasting

(

Ministry of Land, Infrastructure, Transport and Tourism, on Water-related Disaster Countermeasures Based on Climate Change , URL, July 2020 . © Hitachi Power Solutions Co.. Ltd. 2020. All rights reserved.


https://www.mlit.go.jp/river/shinngikai_blog/shaseishin/kasenbunkakai/shouiinkai/kikouhendou_suigai/pdf/03_honbun.pdf
https://www.mlit.go.jp/river/shinngikai_blog/shaseishin/kasenbunkakai/shouiinkai/kikouhendou_suigai/pdf/03_honbun.pdf

Proposal for the dam field HITAGH,

- . - Dam Dashboard (screen exampleDam
F.UHC’[IOH _1 ] Support ope.ratlons Dashboard) (The screen is under development)

with dam inflow forecasting =
— Hybrid Al and simulation ~"" Daminflow and discharge

— Can be used for both flat water and _ RE——
flood water & ~ Dam water level

Function 2: Support operations by automatically
calculating discharge operation plans

7~ Downstream flow of the dam
— Based on the dam inflow {5 7

J
forecast, the optimal discharge
plan is automatically calculated.

4
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2.V oices from the field



Voices from the field  =rHAS

 When you become a chief technician, you have virtually no days off

— Climate change increases heavy rains and floods
— Tensions persist, especially during flood seasons
— You can't go far from your area of responsibility

* The chief technician has left the company

— No new talent
— Vacancies increase the risk of the organization going down

6
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Voices from the field  =rHAS

* At least on a normal day without rainfall,

— | want to be able to make judgments even for operators who do not have that much experience.

— Itis unclear what the veteran is making decisions based on

— Maybe veterans decide based on experience and intuition?
— | want a support system that allows me to make decisions like veterans.

— Isn't Al going to do it these days ?
 But | don't know how to make it
— | don't know which company to talk to

Please contact Hitachi Power Solutions
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3. Proposal 1: Prediction of inflow



Predict inflow

Suggestion :

HITACHI

Inspire the Next

Al Prediction by hybrid and simulation

>

< Rainfall fo%

n.

Al {%{D Simulation g

an

Automatic selection of obtained rest

11tS

- <

< Accurate inflow predict@ /\H]

Patent pending (Japanese Patent Application No. 2019-156573)

— Flat water (a large number of
cases) has an advantage Al

— Simulation is advantageous
for floods (rare cases)

— Hybrid the two
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Examples of Al predictions sk
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Prediction of dam inflow by Al
— Input: Rainfall, upstream water level

— Output: Dam inflow

— Water systems with dams upstream
Highly accurate prediction of frequently
occurring events can be expected.

— Al is good at normal water when a lot of
data is available.

— Al is more advantageous than simulation
modeling because the flow rate of flat
water is small and various factors such as
groundwater, evapotranspiration, and
agricultural water significantly affect it.
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The limitations of Al and the use of simul&tie

» Al is difficult in principle to learn floods

— When flood control measures are taken, the flood flow
trend changes, and the previous data becomes unusable.

— No flooding exceeding the maximum flood ever recorded has been observed.

« Simulation excels at flooding

— Since floods have a large flow rate and are
dominated by runoff phenomena, they can be
accurately simulated by runoff models.

11
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Simulation with DioVISTA HITACH!

* Integrated simulation of phenomena from rainfall to flooding
« Automatically build the models you need from map data

) puted
0 0 OUE
‘C{F Outflow and river connectio
/ ,;/; E/I/ "I’/lllll 7/’/7/////1,4/ /
= DAC
anda 1100d CO eClo
0l0]0
DAC
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Example of reproducing water level (Yodo Riveyinesin)

Yodo River basin area: 4,392 km?2
Target rivers (excluding Lake Biwa basin)1 main river,
28 trbutaries, 7/ dams

Spillage model

Distributed type, 100m

River model

1 Dlndefinite flow,50 m

Flood Model

2D Irregular Flow, 25m P
G~
_ 13
Yemequen - Ksie Faster flood analysis with cloud computing , Japan Society of Civil Engineers, 2017.
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Reproduction water level of Hig&k&ta

Water level (m)

Water level (m)

12

0
10/19 0:00

12

0
7/16 0:00

October 2004 (Typhoon No. 23)

September 2013 (Typhoon No. 18)
12

Water level (m)

0 9/15
10/20 0:00 10/21 0:00 10/22 0:00 0:00 9/16 0:00 9/17 0:00 9/18 0:00
2015 ear7Moon (typhoon’l 1iSSUG) SR : Calculated
Water Level:
Observed Water
Level

Achieve highly accurate
predictions through simulation,
especially during floods

7/17 0:00 7/18 0:00 7/19 0:00 14
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4. Proposal 2: Automatic calculation of discharge operation plan

15
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Proposal: Support for dam discharge operations HITACHI

Inspire the Next

Discover optimal dam operation through simulatibn

1. Enter the forecast rainfall

7
2. Estimation of dam inflow Creating with progressive
7 dynamic programming

3. Creation of dam discharge time series (candidate)

Y

4.

Estimation of dam water level and downstream river water level

Y

5. Evaluate the quality of dam operation results

Y

6. Determine if the result is optimal

Y

7. Presentation of dam discharge timeline

Patent pending (Japanese Patent Application No. 2020-93257)

— Try out the discharge
operation in the simulation

— If the results are not good, try
another discharge operation

— Repeat this automatically to

find the optimal dam operation

16
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Experiment: X River Upstream 3 B¢t

D G~

Three dams arranged in parallel
Dam capacity, basin area, etc.

Each is different

By adjusting the timing of dam discharge
(coordinated operation), the downstream
water level can be lowered.

Xriver

17
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XUpstreama[gm modeling HITACH
damC

r level gauge3
-~ damgRedica. iverg\jodel a book

~  With the Hitachi method,
Optimize dam release time series
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When there is no linkage operation or pre-distiiagge

Dams work effectively against planned flooding

— 6 hours long , peak 1 flood D Infow: ~ Darm

Discharge : Dam

— Each dam cuts its peak in a quantitative manner. "o

Dam A Dam B Dam C

/ﬂ< 450 m3/s v
300 m3/s / \ 300 m3/s &
6 hOUI’ y —/ \ \y

24 0 12

0 12 24 36 0 12 24 36
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When there is no linkage operation or pre-distiiagge

Excessive flooding leads to emergency dischard;e

— 12 hours long , peak 1 flood

: Dam Inflow :

Dam Discharge:

— All dams are full, leading to emergency discharge am  Water
orage rate .
* Emergency
Release
Dam A Dam B Dam C

1000 I 100

k 7/ \ \ \_ ;

Jewme | N/ / O

0 12 24 0 0 12 24 0 0 12 24 36

time
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Operation plan automatically calculated by Hitachi mesgid

Automatically adjusts discharge timing

= §UBscinchargrobdren By bc-radXind aurapacity praterent@hyate: sorage rate
— Reduce the discharge of Dam B in accordance with the discharge of Dam

A from 8 p.m.

Dam A Dam B Dam C

TN TN SN

0 0

0 12 24 36 0 12 24 36 0 12 24 36
time

N
o
o
o

Flow rate (m3/s)

Water storage rate (%)
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When there is no linkage operation or pre-distiiagge

Emergency discharge causes downstream flow to exceed planned l‘low

— When emergency discharge begins, the downstream flow increases sharply

— Peak flow rate 1558 m3/s

Peak flow: 1558 m3/s 2000

DamA DamB DamC Rapid increase in flow rate Water vl gauge
3
g : Water
Q & Level
dg) Gauge 2 .
Water level :
Water level Nan)’ 1000 Water
gauge 2 gauge 1 g Level
z
Water level gauge 3 q_9 Gauge 1
0 /
0 12 24 36

time 22
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Operation plan automatically calculated by Hitachi mesgid

Succeeded in halving the peak flow rate of downstream rive

— Pre-discharge prior to rainfall

— Adjust the river flow rate to be almost constant during floods

— Peak flow rate 700 m3/s (45%) reduction

DamA DamB DamC 2000: Water level gauge 3

3/s)

Peak flow rate devalued

by 700 m3/s

Pre-discharge
(Comply with the prinai
Water level } Waterlevel £
1000
gauge 2 gauge 1 |~

—_—

flow rate

’ Water level gauge 3

time
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discharge)— levl

36

: Water

Gauge 2 :
Water
Level

Gauge 1
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How to use the Hitachi method (EiFatt)

* Hitachi has a short calculation time
— 36 hours of optimization calculation time:
3 minutes 30 seconds on desktop PC
» Rainfall forecasts may be off.

— Taking advantage of the short calculatlon
time of the Hitachi method, it is possible to
automatically formulate the optimal discharge
plan for each rainfall pattern.

— You can input the ensemble rainfall forecast,
etc., and think about the actual operation to be
taken based on the operation plan obtained.

24
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5. Conclusion

25
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Summary HITACHI

 Dam Dashboard supports operations with
inflow forecasting
— Hybrid Al and simulation
— Can be used for both flat water and flood water
« Support operations by automatically calculating discharge operation plans

— Based on the dam inflow forecast, the
optimal discharge plan is automatically
calculated.

Please contact Hitachi Power Solutions
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END
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