Water & Environment

[ Kamitsubo Water Purification Plant panorama and central monitoring room

l Renewal Construction of Hitachinaka
City Waterworks Utility, Kamitsubo
Water Purification Plant

The Kamitsubo Water Purification Plant is capable of
supplying 38,100 m? of water per day and accounts for
70% of the demand for the entire city of Hitachinaka,
Ibaraki Prefecture. The plant entered use in 1965, and a
project was launched to build a new water purification
plant due to deterioration and seismic resistance measures.
With this new construction, roughly 200 high-voltage
panels, power control panels, auxiliary relay panels, local
panels, controller panels, and remote-monitoring units
were delivered for the central monitoring facility, receiv-
ing and transforming/non-utility generation facility, sedi-
mentation basin facility, filtration facility, dosing facility,
water distribution pump facility, wastewater treatment
facility, instrumentation facility, and the remote monitor-
ing facility, with operation started in February 2022.The
key features are as follows.
(1) In order to directly distribute water within the city
with the water distribution pump at the new water puri-
fication plant, a control circuit was built to be able to
promptly restart during a momentary power failure, and
the decrease in water distribution pressure was minimized.
(2) Reliability was increased by setting up redundancies
for the controller and control local area network (LAN).
(3) The number of cables has been reduced by using

FL-net for signal transmission and reception with

the machinery panels and implementing input-output

devices in the auxiliary relay panels to conserve resources.

* See the list of “Trademarks.”

2 Comprehensive DX Solution that Helps
Streamline Wide Area Operation Monitoring
and Control Systems for Waterworks

Water and sewage utilities in Japan are primarily oper-
ated by prefectural governments and local municipalities.
Renewal costs for deteriorating facilities are expected to
increase while the number of staffers working at such
utilities is declining. In reality, the operation monitor-
ing and maintenance tasks rely on the experience and
know-how of these stafters, which has become a major
issue. Promoting wide-area expansion that links the sys-
tems of each facility and carries out integrated utility
operation streamlines utility operations and is expected
to strengthen the management base.

Under these conditions, Hitachi developed a com-
mon platform as a comprehensive digital transformation
(DX) solution that standardizes the interfaces between
systems with different specifications and enables lateral
data utilization by conforming with the water supply
standard platform specifications. This platform uses a
structure that enables it to be deployed to other fields
such as industry, the environment, civil engineering, and

disaster prevention.
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Wide-area expansion utilizing a common platform

Hitachi will continue to contribute to the resolution
of various issues, including wide-area expansion, and the
realization of resilient social infrastructure through co-

creation with customers and other companies.

3 Wide-area Operation Monitoring and
Control System for Nine Water Purification
Plants in Hiroshima Prefecture

A joint enterprise consisting of Hitachi, Ltd. and Mizu

Mirai Hiroshima Corporation received an order from

Cloud service

Operation monitoring and control application
1

Waterworks standard platform

Closed network

Nine water purification plants operated by Hiroshima Prefecture

H Conceptual diagram of Hiroshima Prefectural Waterworks
wide-area operation monitoring and control system

Hiroshima Prefecture to construct a waterworks wide-
area operation monitoring system. This work covers the
nine water purification plants operated by Hiroshima
Prefecture including the Senogawa water purification
plant and involves the design and construction of a sys-
tem that centrally monitors and controls the operating
conditions of all facilities through a common platform
in the cloud that can laterally utilize data even between
systems with different vendors and specifications, and an
application utilizing Hitachi’s Lumada solutions.

This project combines Hitachi’s products, operational
technology (OT), and IT track record cultivated over
many years as a comprehensive water provider, and the
Lumada solutions with the technology and knowhow of
Mizu Mirai Hiroshima, with its extensive track record
of facility management and servicing/maintenance at
water purification plants within Hiroshima Prefecture,
to introduce advanced digital technologies in step with
the pace of the promotion of waterworks utility DX by
Hiroshima Prefecture.

This system will realize the wide-area expansion of
waterworks utilities while also significantly improving
efficiency and helping to save labor in the operation
monitoring and maintenance that relies on the experi-

ence and knowhow of staffers.
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B Nitrification control technologies contribute to nutrient salt control and decarbonizing

4 Sewage Treatment Control
Technologies Contribute to Nutrient
Salt Control and Decarbonization

With the accelerating transition to a decarbonized society
in recent years, the importance of energy conservation
in sewage systems is further increasing. Moreover, as a
new role for sewage treatment plants, it is expected that
they will contribute to the maintenance of beautiful and
bountiful oceans by appropriately maintaining the cycli-
cal balance of nitrogen, phosphorus, and other nutrient
salts according to the region. At the same time, from the
perspective of decarbonization, it is thought that this will
also lead to the immobilization of carbon dioxide (CO3)
(blue carbon) through the ecosystems of coastal zones.

In response, Hitachi has modeled the operation of
a sewage treatment plant to develop a simulator for
advanced sewage treatment that can estimate nutrient
salts and other treatment water quality and energy-
conserving operation as well as a nitrification control
technology that maintains the level of ammonia nitrogen
at or below the target water quality and reduces blower
power consumption. Moreover, based on these technolo-
gies, Hitachi is developing a hybrid operation support
system that combines the sewage treatment knowledge
possessed by people with Al

The Hitachi Group will continue to support sewage
works that contribute to building a society capable of
sustainable development based on its long track record
of products, systems, services, and other results over many

years in the water infrastructure field.

5 Decarbonization Solution Utilizing
CO- Refrigerant Freezers

To achieve carbon neutrality by 2050, greenhouse gases
must be reduced. The fluorocarbon refrigerant used in
many freezers has a high greenhouse effect, and with
some exceptions, the future reduction of its use is manda-
tory. Freezers that use CO; as a refrigerant have a lower
greenhouse effect compared to fluorocarbon-refrigerated
products, and they are attracting attention as environ-
mentally-friendly products due to their energy-saving
performance of 20% or more.

Hitachi Plant Services Co., Ltd. initiated a collabo-
ration with Nihon Netsugen Systems Co., Litd. regard-
ing the large-sized freezing and refrigeration equipment
business. By combining the engineering technologies
as well as remote monitoring, predictive diagnosis, and
other digital technologies of Hitachi Plant Services
with the CO; refrigerant freezers of Nihon Netsugen
Systems, Hitachi will provide environmentally-friendly
bulk solutions.

Going forward, the company will continue to meet the
broad needs of customers while also aiming to improve
social, environmental, and economic value and to con-

tribute to a carbon-neutral society.

(Hitachi Plant Services Co., Ltd.)
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6 Displacement Air Conditioning
System for Clean Rooms

Because of the growing demand for semiconductors in
recent years, there has also been an increase in requests
for the construction and renovation of clean rooms. In
this context, the accelerating trend toward improving the
performance of manufacturing equipment, Sustainable
Development Goals (SDGs), and a decarbonized soci-
ety calls for proposals focusing on low costs and saving
energy for clean rooms that do not require a high level
of cleanliness.

Due to the energy that can be saved through local-

ized cleaning of the clean room, Hitachi has focused on

a displacement air conditioning system that target the
working area in the lower part of the clean room for air
conditioning. With the goal of increasing the footprint of
the clean room floor, the company built a bottom-blow-
out displacement air conditioning system that installs
the air conditioner in the upper part of the clean room,
supplies cool air to the lower working area, and air con-
ditions/removes dust from the working area. Compared
to the model case of a typical filter unit system, the dis-
placement air conditioning system is estimated to reduce
the initial cost by 50% and the running cost by 44% by
reducing the circulating airflow rate. Currently, Hitachi

is working on applying this system to actual projects.
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7 Developing a Platform to Realize the
Transformation to a Sustainable Society

'The transformation to a sustainable society, including sup-
port for decarbonization and resource recycling, requires
cooperation and collaboration between stakeholders
across industries. Accordingly, Hitachi conceived of a
platform to connect these stakeholders and is working
to realize it. This activity consists of three layers, a vision
layer that forms an ecosystem and rules, a digital layer
that distributes information and value, and a physical
layer that provides physical equipment and solutions.

As one feature of the digital layer, the company devel-
oped a sustainable authentication application that visu-
alizes resource recycling in supply chains and connects

companies with certification bodies.

Companies register the resource transaction infor-
mation and other environment-related information and
apply for sustainable authentication of their business
through this application. The reliability and anonymity
of this information is guaranteed and delivered to the cer-
tification body. In addition to screening this information,
the certification body registers the certification result in
the application after performing an on-site and physical
investigation as needed. A digital product passport (DPP)
is issued, and the applicant is notified of the result.

Through this platform, companies can easily comply
with the European Ecodesign for Sustainable Products
Regulation (ESPR), which can be expected to promote

the transformation to a sustainable society.

Hitachi Review Vol. 72, No. 2 216-217

87

S3IISNPU| 9A}I3ULI0Y

JUBWUOIIAUT R JaJBM




<<
  /ASCII85EncodePages false
  /AllowTransparency false
  /AutoPositionEPSFiles true
  /AutoRotatePages /All
  /Binding /Left
  /CalGrayProfile (Gray Gamma 2.2)
  /CalRGBProfile (sRGB IEC61966-2.1)
  /CalCMYKProfile (Japan Color 2001 Coated)
  /sRGBProfile (sRGB IEC61966-2.1)
  /CannotEmbedFontPolicy /Warning
  /CompatibilityLevel 1.5
  /CompressObjects /Tags
  /CompressPages true
  /ConvertImagesToIndexed true
  /PassThroughJPEGImages true
  /CreateJobTicket false
  /DefaultRenderingIntent /Default
  /DetectBlends true
  /DetectCurves 0.1000
  /ColorConversionStrategy /UseDeviceIndependentColor
  /DoThumbnails false
  /EmbedAllFonts true
  /EmbedOpenType false
  /ParseICCProfilesInComments true
  /EmbedJobOptions true
  /DSCReportingLevel 0
  /EmitDSCWarnings false
  /EndPage -1
  /ImageMemory 1048576
  /LockDistillerParams false
  /MaxSubsetPct 100
  /Optimize true
  /OPM 1
  /ParseDSCComments true
  /ParseDSCCommentsForDocInfo true
  /PreserveCopyPage true
  /PreserveDICMYKValues true
  /PreserveEPSInfo false
  /PreserveFlatness false
  /PreserveHalftoneInfo false
  /PreserveOPIComments false
  /PreserveOverprintSettings true
  /StartPage 1
  /SubsetFonts true
  /TransferFunctionInfo /Apply
  /UCRandBGInfo /Remove
  /UsePrologue false
  /ColorSettingsFile ()
  /AlwaysEmbed [ true
  ]
  /NeverEmbed [ true
    /Arial-Black
    /Arial-BlackItalic
    /Arial-BoldItalicMT
    /Arial-BoldMT
    /Arial-ItalicMT
    /ArialMT
    /ArialNarrow
    /ArialNarrow-Bold
    /ArialNarrow-BoldItalic
    /ArialNarrow-Italic
    /CenturyGothic
    /CenturyGothic-Bold
    /CenturyGothic-BoldItalic
    /CenturyGothic-Italic
    /CourierNewPS-BoldItalicMT
    /CourierNewPS-BoldMT
    /CourierNewPS-ItalicMT
    /CourierNewPSMT
    /Georgia
    /Georgia-Bold
    /Georgia-BoldItalic
    /Georgia-Italic
    /Impact
    /LucidaConsole
    /Tahoma
    /Tahoma-Bold
    /TimesNewRomanMT-ExtraBold
    /TimesNewRomanPS-BoldItalicMT
    /TimesNewRomanPS-BoldMT
    /TimesNewRomanPS-ItalicMT
    /TimesNewRomanPSMT
    /Trebuchet-BoldItalic
    /TrebuchetMS
    /TrebuchetMS-Bold
    /TrebuchetMS-Italic
    /Verdana
    /Verdana-Bold
    /Verdana-BoldItalic
    /Verdana-Italic
  ]
  /AntiAliasColorImages false
  /CropColorImages false
  /ColorImageMinResolution 150
  /ColorImageMinResolutionPolicy /OK
  /DownsampleColorImages true
  /ColorImageDownsampleType /Bicubic
  /ColorImageResolution 144
  /ColorImageDepth -1
  /ColorImageMinDownsampleDepth 1
  /ColorImageDownsampleThreshold 1.50000
  /EncodeColorImages true
  /ColorImageFilter /DCTEncode
  /AutoFilterColorImages true
  /ColorImageAutoFilterStrategy /JPEG
  /ColorACSImageDict <<
    /QFactor 0.76
    /HSamples [2 1 1 2] /VSamples [2 1 1 2]
  >>
  /ColorImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /JPEG2000ColorACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /JPEG2000ColorImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /AntiAliasGrayImages false
  /CropGrayImages false
  /GrayImageMinResolution 150
  /GrayImageMinResolutionPolicy /OK
  /DownsampleGrayImages true
  /GrayImageDownsampleType /Bicubic
  /GrayImageResolution 144
  /GrayImageDepth -1
  /GrayImageMinDownsampleDepth 2
  /GrayImageDownsampleThreshold 1.50000
  /EncodeGrayImages true
  /GrayImageFilter /DCTEncode
  /AutoFilterGrayImages true
  /GrayImageAutoFilterStrategy /JPEG
  /GrayACSImageDict <<
    /QFactor 0.76
    /HSamples [2 1 1 2] /VSamples [2 1 1 2]
  >>
  /GrayImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /JPEG2000GrayACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /JPEG2000GrayImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /AntiAliasMonoImages false
  /CropMonoImages false
  /MonoImageMinResolution 1200
  /MonoImageMinResolutionPolicy /OK
  /DownsampleMonoImages true
  /MonoImageDownsampleType /Bicubic
  /MonoImageResolution 1200
  /MonoImageDepth -1
  /MonoImageDownsampleThreshold 1.50000
  /EncodeMonoImages true
  /MonoImageFilter /CCITTFaxEncode
  /MonoImageDict <<
    /K -1
  >>
  /AllowPSXObjects true
  /CheckCompliance [
    /None
  ]
  /PDFX1aCheck false
  /PDFX3Check false
  /PDFXCompliantPDFOnly false
  /PDFXNoTrimBoxError true
  /PDFXTrimBoxToMediaBoxOffset [
    0.00000
    0.00000
    0.00000
    0.00000
  ]
  /PDFXSetBleedBoxToMediaBox true
  /PDFXBleedBoxToTrimBoxOffset [
    0.00000
    0.00000
    0.00000
    0.00000
  ]
  /PDFXOutputIntentProfile (Japan Color 2001 Coated)
  /PDFXOutputConditionIdentifier (JC200103)
  /PDFXOutputCondition ()
  /PDFXRegistryName (http://www.color.org)
  /PDFXTrapped /False

  /CreateJDFFile false
  /Description <<


    /CHS <FEFF4f7f75288fd94e9b8bbe5b9a521b5efa7684002000410064006f006200650020005000440046002065876863900275284e8e55464e1a65876863768467e5770b548c62535370300260a853ef4ee54f7f75280020004100630072006f0062006100740020548c002000410064006f00620065002000520065006100640065007200200036002e003000204ee553ca66f49ad87248672c676562535f00521b5efa768400200050004400460020658768633002>
    /CHT <FEFF4f7f752890194e9b8a2d7f6e5efa7acb7684002000410064006f006200650020005000440046002065874ef69069752865bc666e901a554652d965874ef6768467e5770b548c52175370300260a853ef4ee54f7f75280020004100630072006f0062006100740020548c002000410064006f00620065002000520065006100640065007200200036002e003000204ee553ca66f49ad87248672c4f86958b555f5df25efa7acb76840020005000440046002065874ef63002>
    /CZE <>
    /DAN <>
    /DEU <>
    /ENU (Use these settings to create Adobe PDF documents suitable for reliable viewing and printing of business documents.  Created PDF documents can be opened with Acrobat and Adobe Reader 6.0 and later.)
    /ESP <>
    /ETI <>
    /FRA <>



    /HUN <>
    /ITA (Utilizzare queste impostazioni per creare documenti Adobe PDF adatti per visualizzare e stampare documenti aziendali in modo affidabile. I documenti PDF creati possono essere aperti con Acrobat e Adobe Reader 6.0 e versioni successive.)
    /JPN <>
    /KOR <FEFFc7740020c124c815c7440020c0acc6a9d558c5ec0020be44c988b2c8c2a40020bb38c11cb97c0020c548c815c801c73cb85c0020bcf4ace00020c778c1c4d558b2940020b3700020ac00c7a50020c801d569d55c002000410064006f0062006500200050004400460020bb38c11cb97c0020c791c131d569b2c8b2e4002e0020c774b807ac8c0020c791c131b41c00200050004400460020bb38c11cb2940020004100630072006f0062006100740020bc0f002000410064006f00620065002000520065006100640065007200200036002e00300020c774c0c1c5d0c11c0020c5f40020c2180020c788c2b5b2c8b2e4002e>
    /LTH <>
    /LVI <>
    /NLD (Gebruik deze instellingen om Adobe PDF-documenten te maken waarmee zakelijke documenten betrouwbaar kunnen worden weergegeven en afgedrukt. De gemaakte PDF-documenten kunnen worden geopend met Acrobat en Adobe Reader 6.0 en hoger.)
    /NOR <>
    /POL <>
    /PTB <>


    /SKY <>

    /SUO <>
    /SVE <>
    /TUR <>

  >>
  /Namespace [
    (Adobe)
    (Common)
    (1.0)
  ]
  /OtherNamespaces [
    <<
      /AsReaderSpreads false
      /CropImagesToFrames true
      /ErrorControl /WarnAndContinue
      /FlattenerIgnoreSpreadOverrides false
      /IncludeGuidesGrids false
      /IncludeNonPrinting false
      /IncludeSlug false
      /Namespace [
        (Adobe)
        (InDesign)
        (4.0)
      ]
      /OmitPlacedBitmaps false
      /OmitPlacedEPS false
      /OmitPlacedPDF false
      /SimulateOverprint /Legacy
    >>
    <<
      /AllowImageBreaks true
      /AllowTableBreaks true
      /ExpandPage false
      /HonorBaseURL true
      /HonorRolloverEffect false
      /IgnoreHTMLPageBreaks false
      /IncludeHeaderFooter false
      /MarginOffset [
        0
        0
        0
        0
      ]
      /MetadataAuthor ()
      /MetadataKeywords ()
      /MetadataSubject ()
      /MetadataTitle ()
      /MetricPageSize [
        0
        0
      ]
      /MetricUnit /inch
      /MobileCompatible 0
      /Namespace [
        (Adobe)
        (GoLive)
        (8.0)
      ]
      /OpenZoomToHTMLFontSize false
      /PageOrientation /Portrait
      /RemoveBackground false
      /ShrinkContent true
      /TreatColorsAs /MainMonitorColors
      /UseEmbeddedProfiles false
      /UseHTMLTitleAsMetadata true
    >>
    <<
      /AddBleedMarks false
      /AddColorBars false
      /AddCropMarks false
      /AddPageInfo false
      /AddRegMarks false
      /BleedOffset [
        0
        0
        0
        0
      ]
      /ConvertColors /NoConversion
      /DestinationProfileName (Japan Color 2001 Coated)
      /DestinationProfileSelector /UseName
      /Downsample16BitImages true
      /FlattenerPreset <<
        /PresetSelector /MediumResolution
      >>
      /FormElements true
      /GenerateStructure false
      /IncludeBookmarks false
      /IncludeHyperlinks false
      /IncludeInteractive false
      /IncludeLayers false
      /IncludeProfiles true
      /MarksOffset 0
      /MarksWeight 0.283460
      /MultimediaHandling /UseObjectSettings
      /Namespace [
        (Adobe)
        (CreativeSuite)
        (2.0)
      ]
      /PDFXOutputIntentProfileSelector /UseName
      /PageMarksFile /JapaneseWithCircle
      /PreserveEditing true
      /UntaggedCMYKHandling /UseDocumentProfile
      /UntaggedRGBHandling /UseDocumentProfile
      /UseDocumentBleed false
    >>
  ]
>> setdistillerparams
<<
  /HWResolution [144 144]
  /PageSize [612.000 792.000]
>> setpagedevice


