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.
1. Company Profile :

& Company name Hokuden Engineering Consultant Co., Ltd.
(100% subsidiary of Hokuriku Electric Power)
@ Head office address: 13-15 Ushijima-cho, Toyama City, Toyama Prefecture

(North of Toyama Station: Next to the Hokuriku Electric Power
Head Office Building (inside the Momokawa Building))

@ Offices Head Office/Toyama, Branches/Ishikawa, Fukui, Shiga
Tokyo, Tohoku Sales Office, Niigata Sales Office, etc.

Founded in 1974 {Founded as a civil engineering and construction division of a
group company)

@ Established in 2001 {Civil engineering and construction division separated)

@ Project contents Construction consultants who plans and designs civil
engineering and construction work

@ Capital 50 million yen (FY2021 sales: 2.6 billion yen)
@ President Manabu Hashimoto

@ Number of employees 160 {81 civil engineering, 23 communications, 30
construction, 26 corporate)

'HG 1t!§m: yﬂ'jbgyhﬁﬂﬁﬂ Hokuden Engineering Consultants.co. Ltd
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2. Main track records of hydroelectric power plants [(1) New development]

. Project {ordering) Maximum Start of
Location Power plant name .
proponent cutput ocperation
Toyama Shin Oonagatar?l No. 1 Power Toyama -Prefectural 7,500 kW 2001
Prefecture Station Enterprise Bureau
Toyama Kamimomose Power Station Toyama‘PrefecturaI 640kW 2013
Prefecture Enterprise Bureau
0 S Shin Karebuchi Power Station Ish\kawa-\ Prefecturil 3,000 kM 2006
Prefecture Enterprise Bureau
Ishikawa Miyatake Cana‘I No. 2 Power | Miyatake Water. Lar\d 580K 2018
Prefecture Station Improvement District
Fukui ) ; Fukui Prefectural
Hirono Power Station - " 1,400 kWi 1596
Prefecture Enterprise Bureau
Fukui Kuzuryu River Downstream 4 | Hokuriku Agricultural
Prefecture Power Station Administration Bureau sy 2018
Niigata Sasagamine Power Station Hokuriku Agricultural 997 k] 2019
Prefecture g Administration Bureau
Gunma Yamba Power Station Gunma Prefect ural 11,700 kW 2020
Prefecture Enterprise Bureau
el Kyoutou Channel 2 Power Plant Gunma !Jrefectural Total 135 kW] 2019
Prefecture Enterprise Bureau
Yamanashi Hokawa Power Station Yamanashl Prefectural Q00KW (under
Prefecture Enterprise Bureau construction)

* Currently operated by Hokuriku Electric Power Co., Inc. as a project owner

G 1t!ﬁm: ‘yﬂ'jbf‘yhﬁﬂﬁﬂ Hokuden Engineering Consultants.co., Lt
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2. Main track records of hydroelectric power plants [{2) Refurbishment]

Location Power plant name Project {ordering) Maximum cutput Start ?f
proponent operation
Toyama P . Toyama Prefectural under
¥ Shoto Dalichi Power Station v . 20,600kW] { .
Prefecture Enterprise Bureau construction)
Toyama . . Toyama Prefectural under
14 Wakatsuchi Power Station i . 360kW| { )
Prefecture Enterprise Bureau construction)
Niigata - . Niigata Prefectural
: Takouji Power Station : . 7,100 kw| 2020
Prefecture Enterprise Bureau
Niigata Takada Power Station Nilgata Erefectura\ 11,500 kW] (u”der
Prefecture Enterprise Bureau construction)
¥; ita Prefectural d
Yamagata Kurasawa Power Station FImetSE a‘ retectura 14,000 k| {un e.r
Prefecture Enterprise Bureau construction)
Tochigi Kazami power plaht Tochigi I?refectura\ 10,200 kKM {u nder"
Prefecture Enterprise Bureau construction)
Tochigi . Tochigi Prefectural .
Prefecture Miyama power plant S e B 2,300 kW[ (under design)
Gunma . Gunma Prefectural under
Shima Power Plant . 4,200kW { .
Prefecture Enterprise Bureau construction)
G . . G Prefectural .
unma Shirasawa Power Station unma Fretectura 26,600 kW (under design)
Prefecture Enterprise Bureau
Nagano L . Nagano Prefectural under
8 Yotagiri Power Station ¢ . 6,300 k] { .
Prefecture Enterprise Bureau construction)

G 1“!&%: ‘yﬂ'jbﬁ‘yhﬁﬂﬁu Hokuden Engineering Consultants.co. Ltd
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_________________________________________JPN

[Comparison of water intake methods]

Types

{1) Lateral water intake method

{2) Bottom {Tyrolean) water intake method

Construction
cost (Ratio)

1.0 (A)

0.9 ()

River intake
{Reliability)

[OBecause it is a lateral water intake, it
enables a reliable water intake without|
overflow even in the event of a flood.

-In Japan, the inflow velocity of water intake
is within 1.0m/s.

XK sediment accumulates at the wate
intake {(photo), water cannot be taken
reliably.

=In Japan, it is generally considered possiblg
to take in about 0.1m3/s of water per 1m of
water intake width.

Maintenance
l{maintainability)

[S@Even during floods, it is difficult to intake
as a large quantity of earth, sand, driftwood,
etc. flow in.

[@Enables to safely remove dust from above
the water intake.

XA large amount of sediment is likely tg
flow in during floods.
X Impossible to take in the water when
driftwood or rocks get caught in the screen.

Evaluation

common in Japan.

difficult to reliably take in water, so it is ofte
the purpose of supplementary water intake.

From the above, when aiming for reliable water intake, the "lateral intake system™ i

For the reasons mentioned above, the "bottom (Tyrolean) water intake system" id

q

n used for mountain stream water intake fo

G 1t!ﬁm: ‘yﬂ'jbf‘yhﬁﬂﬁﬂ Hokuden Engineering Consultants.co., Lt
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[Reference] Improvement example of bottom water intake (Tyrolean)

method]

24

Item

(1) Tyrolean water intake method
[standard type]

(2) Tyrolean water intake method
[improved overflow type]

|Prevention of|

Since the river water is directly
taken in, there is a high possibility

Since only clean water is taken in,
the possibility that sediment that

discharge sediment.

se:d:clment that the sediment that has flowed X | has flowed in from the water intake | O
inflow in from the water intake will flow will flow down into the downstream
down to the downstream waterway., waterway is low.
It is necessary to periodically open
Mal.ntetlanc.e- ’.che sedlment dllscharge ggtes Com pared to the left, sand
maintainabil§ installed in the intake weir and the j X . (0]
; . i removal work is less frequent.
ty) sedimentation basin/water tank to

Construction

countermeasure to prevent sediment from entering the sand basin, headrace, and

water tank downstream.

cost 0.7 O 1.0 X
{Ratio)
It there is concern about the inflow of sediment due to river water intake during
Evaluation floods, the "improved overflow type" structure is advantageous as a

G 1t!ﬁm: yﬂ'jbﬁyhﬁﬂﬁﬂ Hokuden Engineering Consultants.co., L
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W
[(2)} Type of generator]

Item Synchranous generator Incduction generator
Power can be generated only when operating in
Isolated . . . parallel with a synchronous generator or other
i both isolated and parallel operations are possibie
SEEEe Both isolated and parallel operations are possible N S TR Gk e Grarais

independently.

Reactive power
regulation

Can be supplied according to the load within the
rated power factor

In addition to being unable to supply to the load, it
is necessary to take in the excitaticn current from
the system, so supply is not possible.

Synchronization|
in parallel

Forced parallelization of the synchrenization
device eliminates the need for a synchrenization
device

Inrush current irf
parallel

Synchronized and paralleled, the transient
cumrent is small and there is no problem with the
voltage drop in the grid.

Power factor

Alarge transient current flows due to forced
paralleling, and it is necessary to consider the
voltage drop in the system.

Power factor can be easily adjusted by field
adjustment

It is determined by the cutput and cannct be
adjusted. Reduces the power factor of the system
by consuming reactive current

Field adjuster

Requires an exciter and field current regulater

Efficiency Good Good, hut slightly lower for low-speed machines
jlhelstarogisphelsamelioghotaURmsalie Since the rotor is cage-shaped, the structure is
Structure more complicated hecause it has a field winding ; 8 [Pzl
. simple and robust.
and an AC exciter.
Exciter Since the excitation current is taken from the

system, no exciter or field adjustment device is
required.

Capacity

Mo problem with large capacity machines

It is difficult to manufacture a large-capacity
machine, and several theusand kW or less is
suitable.

Maintenance
and inspection

Maintenance and inspection of the field winding
and exciter are required. Relatively easy for
brushless excitation

It is easy hecause the structure is simple and there
is no excitation device.

Price

Mcere expensive than induction generator

Inexpensive campared to synchronous generators

@ 1“!&%: ‘yﬂ'jbﬁ‘yhﬁﬂﬁu Hokuden Engineering Consultants.co. Ltd
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8.2 RFEM2: IKNOFEEREMtEIF—&M (SESB)
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8.3 RMEM I MhEEELIF—FH (EUh)
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8. 4 RfTEM 4 MHELEHE LI F—FHM (IRDA)
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8.5 ARTEMS : #MmE&EE LI F—&H (a2 XF/\Lw)
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