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Self-developed core technology of Pressure Measurement Equipment for High-Pressure Hydrogen!

m Feature
B SEKFER ENREFEFICDOUVT Pressure sensing element for high-pressure hydrogen

FEbs e JILRESUS316L - ##F SUS316L

Pressure gauge Bourdon tube SUS316L, Joint SUS316L

GF3[1—X
GF3[_] series
- EEXKEERDOENFELTER A GF32

Commercialized as a pressure gauge for the high-pressure hydrogen only
- REEE ATEA AR E—T7T1HF A&/ )y RT7OY MEEZERA)
Safety structure (Safety glass and solid front structure are employed for the front glass.)

- RKFRICKD T 1 — IV NRFE~ R EFHEIC KD S 2 FR

Field validated by real-hydrogen - ensure the reliability due to impact assessment

’:I:jJ'lz’/'U' 4% FSUHB60 (A286) - ##tF SUS3 16L

Sensing element SUH660 (A286), Joint SUS316L

KJ16-KJ91 &=wih ABEREHRBEENN 7V AIVE
KJ16 / KJ91 Intrinsic Safety Pressure Transmitter
° %E?f(igfﬁ@&ﬁ Fﬁyli‘yﬁﬁbfﬂlﬁ:ﬂﬁ KJ16 KJ91

Commercialized as a pressure transmitter for the high-pressure hydrogen only

- HFERHRET-DHAARICE B YR FERA. MERMICKY L YRFERFZBE
The sensor element is employed which uses a semiconductor strain gauge measuring system - the sensor element
and the fitting are welded by unique technology.

- HARXTEVA. KFEBICHEINGL

Non-enclosed, so no risk of hydrogen permeation

-

-~
| 7k§17_'—:/3 p: 1731 Example of composing hydrogen station

BWHAR (RRHAR) HHARLE KRBGERE
Natural gas Reformer

KFERT—vay

VYA A hydrogen station
onslte pe 80MPa e G e ——
Compressor 80MPa&fj21=vh Dispenser ECV

\ /) A Gas storage unit 70MPa

E o O [ ¢ )] - .
WE-PSALEE /°\ pe 3 : TN
Reformer FEfERE — be $ — — &-‘ o
PSA gas generator Compressor / <

794 I~§= /l \\\ TLo—Ib
Offsite type Pre-cooling unit
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( EE7K§§§%(:?E§?6~ E!ﬁ'l"ﬁ@&ﬁ%ﬁﬂlltﬁi% Pressure Measurement Equipment of NAGANO KEIKI Recomme

U E N E
Mechanical pressure gauge
GF3[] Gv4[]
EFL-8F%  Model / Name JUy k70 bMNEHE ) AEHE
Solid front Pressure Gauge Glycerine Bath Type Pressure Gauges
5 & External Appearance
E7JV No. Model Number GF32—HO01 GF37—HO01 GV42—HO01 GV47—HO1
&S Size 100 100 DIA.
e V)yR7ONEA1T TV A1
B & Structure Solid front type Glycerine bath type
i R Configuration if5 Radial Connection [#iAf; Offset back Connection| ILfZ Radial Connection [#A; Offset back Connection
T Mounti B# (B 7R&17) D# (BFRE1T) B# (BUfFR417) D# (BfteB417)
7 oSutng Surface mounting (Three-hole fixing) | Flush mounting (Three-hole fixing) | Surface mounting (Three-hole fixing) | Flush mounting (Mounting clamp)
P 0~70. 100, 120, 150, 200MPa DL T IEBREOEDE TV,
Envey FEEENE Rang 0to 70, 100, 120, 150, 200MPa  For other pressure range, please contact us.
w E Accuracy Class +1.6%F.S. +1.5%F.S.
s ) 9/16—18UNF X2 (F#—t7L—7 F250C 1H)

g Connection 9/16-18UNF female (Made by Autoclave, Equivalent to F250C)

TR

Bourdon tube SussteL

e aB - T
Iﬁatfial Socket, Connection SussiéL

=2 SUS304 (EBRZHIEE)

Case SUS304 (Electropolishing) SUS304
oo 32 Treatment - KR /He ) -7 7 ANERE  Use no oil & water/He leak test

—5~45 C (FBERIL T 3EFHEE)

N=| 1
{EFREHEE  Operating Temperature -5 to 45°C (Accuracy-guaranteed operating temperature)

1§ &t Pointer YO:H$EEt  Zero Adjust pointer Z#  Standard
‘ t—T774H72 iS5
BIEHT X Window (F—HFANENTH, H7 XK DREERHIE) BEATZ
Safety glass (shatterproof in case of breakage) Organic glass
RZ14D#H  Dry Only J1)&1)>  Glycerin
FIHE Liquid Fill * RSA 84 THEERTRE
*Dry type can be manufactured.

r—2 8 Case structure IP651H%  1P65 equivalent




nded for High-pressure Hydrogen Facilities >

EANTAIvH

Pressure Transmitters

KJ16 KJ91
E7-B@%  Model /Name TEREPBBEBEENIFVAIVE THERBBEEENMIVRAZIVE
Intrinsic Safety Pressure Transmitter Intrinsic Safety Pressure Transmitter
a9 # External Appearance
KJ16—6[JH:a%x7%xX  Connector type
KJ16—7JH:i%F%8 (/I\) Terminal box type (small) KJo1—[1H
E7JVNo. Model Number KJ16—9[H:¥%F48 (X) Terminal box type (large) * OO, B S RS 2 D DBEIR
* Ol e > DFER *[J[J indicates the mounting method and the type of
*[Jindicates the type of connection screw. connection screw respectively.
S 85 0~35. 50, 70. 100. 120MPa DL TR BEVEDE T,
EnLs IAFEEEUIRD (RS 0 to 35, 50, 70, 100, 120MPa For other pressure range, please contact us.
+0.5%F.S. at 23°C, +0.25%F.S. at 23°C
B E Accuracy Class +0.5%F.S. at 23°C io.5g’gé?&%g?g:&gii?g?ﬂgoc
(35, 50MPa range only can be specified.)
9/16—18UNF XX (#—h7L—7 F250C 1H)
9/16-18UNF female (Made by Autoclave, Equivalent to F250C)
23RS Connection
G1/4 XX
G1/4B, G3/8B, G1/2B G1/4 female
— . ES
st 217774 Diaphragm SUH660 (A286)
Wetted Parts
Material ###F Connection SUS316L
oo 32 Treatment 2h - ZOKALEE /He -7 7 XNERE  Use no oil & water/He leak test
(BRI e

Operating Temperature and Humidity

—10 to 60°C, 35 to 85%RH (Fif. EFEEEIE  without freezing and condensation)

Hoh Output 4~20mA DC (2#%3X) 4 to 20mA DC (2 wire system)

HARER Power supply 24VDC*10%

Ak Load resistance 500Q max.

EEARE Applicable Standard EN61326/1997, A1/1998, A2/2001, A3/2003 EN61326/1997, A1/1998, A2/2001
-2 Case structure IP65

BiRMHO SilEE r & ERIR e Connector t;z,azi}ﬁliﬁify;fklg;;e and small) Dlljl\z’\:fé:lt_efr:iﬂ/al

BhIRERR Explosion class ExiallCT4

BARELIRES

Approval No. by Type Approval Test

TC17811/17810 TC17267/17346

e iERI R 2RIFBREDEEE TTEALIEE L,

¢ Please use it combined with an insulation type safety barrier.
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.E”E‘I’ Pressure gauge

.Ejjtyﬂ' Pressure sensor

-

YUyRZOY8947

Solid front type
REASRZ
(=75 4H52)

Front glass
(Safty glass)

\ BIEER

Scale plate
GF32
Z275 IS
Safety lid Front wall

OF—DLEMK BIEASRAEE—TF74H5X. BEDOD
EflICEMEREZRT. JILRVEDNA—BRUIES[E
T—ABHDRETYHANZVUYRTOVMES)

- Emergency safety measures (The front glass is the safety glass; a
solid wall has been installed on the rear side of the scale; and if the

Bourdon tube is ruptured, the case is constructed so that the
safety lid can be removed from the rear surface of the case).

\_

[ FERLTEREENNSY ATy

Intrinsic safety pressure transmitter

@KEMELTSUHBEB0
(A286) DLV YRFEHHRE

O VY HRFII. MBEEIE. MUK
R-REMRK-BOEEDREL
ICKD. BICEMAIL

- SUH660 (A286) pressure sensing

elements has been newly developed
for use with hydrogen.

- The pressure sensing elements
have been made more highly
durable through the management of
materials and the optimization of
the type, the surface conditions,
heat processing, and so forth.

KJ16

KJo1
RRICHEHNYEUAERZ/HIREE (ExiallCT4)

Compact, intrinsic safety explosion-proof construction that is

convenient for mounting (Exia Il CT4)

OFERAENLDH 10 B/ REME R ZER LIt ENEV YIEE

OFEER 1000 FEIZI U7 3 DIBENRUY. MAEEE

@S EKFZRENINE Ot ERRIZHRICH VL THIRESD
700MPall k. 70MPafkAREHE/Y

@ BHERTODIIELTL

- The pressure sensor structure with a destructive durability
performance which is almost notch above pressure range was
pursued.

- Durable construction that withstands a motion pressure test
performed 10,000,000 times

- 700 MPa or higher burst pressure sensor or 70 MPa burst pressure
sensor used in burst pressure resistance tests after high pressure long
term impressing.

- No breakage at welded sections.

§2ﬁ§¥m safety evaluation SRR P T T T L LT U U U P PP PPTPETITITTUPPPPPRER

.EE7R§ %g?:ﬁﬁ%itﬁﬁ Evaluation testing to determine the effects of high-pressure hydrogen

NEDO 2008 lR#mEE &b

(
i a0 ST sl 4
Evaluation samples of the
products under development

EFIET Pressure gauges

REKRY— IR

1. High pressure hydrogen soaking test

EHL>VY :0~200MPa KZEEH :90MPa
Pressure range Hydrogen pressure: 90 MPa
& :SUS316L BISEE :85C

Material Environmental temperature: 85°C

V—OW5# 1 1000 BFRE
Soaking time: 1,000 hours

@E KRR
2. High pressure hydrogen pressure
resistance test

[EF3t22Y Pressure sensors
EALVY :0~120MPa

Pressure range
48 Material
9% F: SUHBEB0 (A286)

Sensor element KZEEAH :110MPa
HHF ~ :8US316 Hydrogen pressure: 110 MPa
Connection EiSEE  wiE
Environmental temperature: Room
temperature
MERE 105™

Pressurized duration: 10 minutes

\

BRI (D~QZ&ER L TRE)

Test conditions (1-3 are carried out in succession)

OREKRICKBENT A )

w

From NEDO 2008: Final Report

. Pressure cycle test by
high-pressure hydrogen
KFEH :090MPa
Hydrogen pressure: 0 & 90 MPa
RIGEE BE
Environmental temperature: Room
temperature

Y4944 :30AE

Number. of cycles: 300,000

Pressure Sensors

H, Booster

KENEERE. TE- RNEOHRZET T
Other tests such as pressure resistance and leak tests
were performed after the hydrogen pressure test was completed.

70MPa :’f&mtbt\ IEEE.[ﬁEU%E%L\I/'\}b'Cd)h—Qil/%EFﬁﬁF‘ET Total evaluation has been completed for the current highest possible level for 70 MPa class.




< i.E.&ﬁ"T(DmF 7](%]‘ ﬂnflﬂlwﬁﬁmw Usage examples of high-pressure hydrogen pressure measuring instruments in actual facilities )

B () IVY 7PV IR L (—/) BAEBERAMIEEERAHMBERE L TGEETS JHFC IO
gzo I~0)7K§ZT—VE| V¥ NEDOZ5EHRIC & DEEKFRHRIFERTHICH LT, 70MPaMiOEESAES
EHAEERZMALTVET,

Our company supplies 70MPa high-pressure gas pressure measuring instruments to hydrogen stations installed by the JHFC project which is being
operated under the auspices of the Engineering Advancement Association of Japan (ENAA) and the Japan Automobile Research Institute (JARI),
and which is being directed by Japan's Ministry of Economy, Trade and Industry ("METI"), and to high-pressure hydrogen supply facilities for
research commissioned by NEDO.

[NEDO O RRFEFR TERIE]

[Installations within the NEDO R & D Division]

KFERT—2ay 70MPaifik#H 2 RifEstil- 76T i SRR
Hydrogen station Facility for the flow measurement of 70 MPa-class hydrogen and filling tests

WEDE - ENEVYRERSR

WEREIRT Installation Pressure gauge and pressure sensor installation

KJ15, 50MPa (B2 1=y M3E) GV42 (150MPa)+KJ91 (100MPa)
KJ15, 50MPa (in the vicinity of a gas storage tank unit)

100MPa % a7k 5= FE R 70MPafiikIwT ¢ AN Y 70MPa KFEE aaEFfiatER
100MPa hydrogen compressor 70MPa hydrogen dispenser 70MPa hydrogen container evaluation test

4 N 4 N a N

N\
J

p—

J \. \_J
ENHEBERR (27)
EAtYREIKR (KJ91-120MPa) e S otion
Pressure sensor installation (KJ91-120MPa)
N\
EAtYYRERT
(KJ91-120MPa)
= - Pressu(r:]s;nigroi’\r/\litaa)llaﬁon
EHESERR ENtYREIRR :
(GVA42-150MPa) (KJ16-120MPa)
Pressure gauge installation Pressure sensor installation
(GV42-150MPa) (KJ16-120MPa)
\ J
GV42-150MPa
EAtYRERT
(KJ91-120MPa)
Pressure sensor installation
(KJ91-120MPa)
[(#%) B L SAFPrER 3R] [MFIF5/ (1) B2 [(#%) 5 /B =i [(—B4) BABEENEEFRZRFRRR : 12ft]
[Supplied courtesy of Hitachi, Ltd.] [Supplied courtesy of TOKICO TECHNOLOGY LTD.] [Supplied courtesy of Tatsuno Corporation] [Supplied courtesy of Japan Automobile Research Institute]

ZDHZOT DEHEIERFELERTIHEN HBIETDTITRLZEL,

WEREEI8 ©® NAGANOKEIKI REE

REEtSEHFEAS1
At/ T143-8544 FRBABREEA1-30-4 KRTEL 03(3776)5311 FAX 03(3776)5320
OB ERITEZ—I—-ILEZFIACES L, F—L~— URL :

J—-t%—-,0120-10-8790 http://www.naganokeiki.co.ip/

B 5% ¥ BS 38 TEL 03-3776-5329 1l & & % Fi TEL 022-227-9331
7B 54 B ¥ I TEL 03-3776-5328 #E & = % Ff TEL 048-525-8751
BN B ¥ P TEL 03-37765324-5 F I & # FF TEL 0436-24-0951
X BR & % Fi TEL 06-4306-7200 #Z)IIE#FT TEL 046-222-0334
ZBHEEEEM TEL 052-932-8780 L+ H & % A TEL 0268-25-3758

= ¥ Fr TEL 054-253-4148
= ¥ Ff TEL 076-441-6949
& ¥ Ff TEL 087-822-8550
= ¥ Fr TEL 082-262-1590
# ¥ Ff TEL 092-572-5072
B 7 Ff TEL 011-817-3005
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