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Self-developed core technology utilizes for the use in high pressure hydrogen application.

m Feature
BSEXKFER ENREFEFICDUT pressure sensing element for high-pressure hydrogen

RS JILRE MBI SUS316L £7213 XM-19 (HRX 196%) Z{EH

Pressureigauge Bourdon tube and joint material: SUS316L or XM-19 (HRX19e%)

R ¥ HRX19e i3, STB#EF 2MASHOEREIETT,
G FSD:/U _Z % HRX19@ is a registered trademark of NIPPON STEEL & SUMITOMO METAL CORPORATION.

GF3[ ] series
-EEKFFRADOENEGEL THRL

Pressure gauge especially designed for use in high pressure hydrogen application.

‘REBE MEAZRAIEE—T7T14HZA&/ )y 700 MEEZRA)

Assured by safety construction consists of front safety glass and solid front structure.

$RIKFICED 71— IVNRFE~ R EFEIC K S EE L 2R

Reliability is secured by field test conducted against pressure gauge with actually applying high-pressure hydrogen.

GF32

Fagl el Y FFIESUHBE60 (A286) - #iiF44E: SUS316L

Pressure sensor. Sensing element material : SUH660 (A286), Joint material : SUS316L

KJ16-KJ91 &5 AEREHBREEENI S AIVE

KJ16 / KJ91 Intrinsically Safe Pressure Transmitter
- BEKFEROEANSVAIVvAELTHRAIL

Pressure transmitter especially designed for use in high pressure hydrogen application. KJ16 KJ91

HFEARET—VRHAARICKB Y FTFERA. WERMICKY YR FEMFERER

Utilizes semiconductor strain gauge for pressure sensor element welding it to fitting by own technology.

"HARTLEVWA. KFEBORZEHN /NN

Non-liquid filled design minimizes hydrogen permeation risk.
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W KFEARAT—a 8RB Example of composing hydrogen station

EHAR (RARHR) HHARNE KRIGERE

Natural gas Reformer
KBRAT—ay
2'0'7_‘74 REY hydrogen station
nsite type 80MPa Az FARANIY— R EBE

Compressor 80MPa&HA1=whk Dispenser
\ Gas storage unit 70MPa
. s\ - § 3 AII‘
‘PSAEE °
Reformer R AWA Pe < — ® O
PSA gas generator Compressor /
27114#& /// D, So-
Offsite type Pre-cooling unit
O—4—
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Pressure Gauge and Pressure Transmitter for High-Pressure Hydrogen. With high precision and high durability.
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.EjJEhl' Pressure gauge .Eﬁtyﬂ' Pressure sensor

4 . . N [ — - )
YUyRZOYNIAT FEREHBBEENIS VA=Y
Solid front type Intrinsically safe pressure transmitter
BIEASZ @KFEALLTSUHBB0
ét—;l;m“—:vz) (A286) DtV YRFEFHFHHE
e, OtV Y RTIE. HEEE, RO
KJ16 R-REMEIR - HUEEDRBE{LIC
&b, BISEMA{E
¢ SUH660 (A286) pressure sensing
elements has been newly developed
for use with hydrogen.
\ *The pressure transmitter can be
BEEHR offered by higher durability by
Scale plate improved pressure sensing element
by material control, optimized
GF32 design, surface quality and heat
KJ91 processing.
=227 i - - .
o ot back S RRICENE ML LA ERLFEEE (ExiallCT4)
Intrinsically safe pressure transmitter with compact design for
easy installation (ExiallCT4)
OERENLDH 1 0GRV IRIRM E R EERUICE Y DBE
@ HEICKDENEHER 1000 AEZI VT T HEBEMND . M
4HE
O E KRR EFTMEDOMERIERRICS LV THRIREN
700MPall t70MPafkAEHEY
@ BEEFTDIRIEL
OL—DEEMEKBIEAS ARG E—TFT+H>R. BEDD *Design with high durability for burst pressure of 10 times higher
EHICEERZEERIT. TILVRVEDNF—HBHUIIBEEAIF than operating pressure.
F—=ABHEDRZETIHNNZDVUYRTOVMNEE) e Durable construction that withstands a motion pressure test with
*The gauge is protected by front safety glass and solid-front safety oil pressure performed 10 million times.
constuction consists of solid front wall placed behind dial and *Durability was tested for high burst pressure over 700MPa for the
blow out back which is released from the case when internal use of 70MPa application after evaluation was conducted to
pressure is created or bordon tube is broken. determin the effects of high-pressure.
*No break at welded part.
\ /. J
§£ﬂ§¥m safety evaluation SRR T T T T O LTI
= = = NEDO 2008 FR#REEZE KD
IHE7K§ %%E‘¥m%it5§ Evaluation testing to determine the effects of high-pressure hydrogen From NEDO 2008: Final Report
4 )
SR D sl BRI (D~ =iER L TRENE)
Evaluation samples of the Test conditions (1-3 are carried out in succession)
products under development EEAEY— R ABEKECEDEAY A
EFIET Pressure gauges 1. High pressure hydrogen soaking test sHER
>3 -0~200MP KZEFEH :90MPa 3. Pressure cycle test by
gg,tfdaﬁge 0 00 a Hydrogen pressure: 90 MPa hj?;;’)r_e;;ure hydrogen
:SUS316L RIEEE :85T Kzl :0©90MPa
f/ﬁ%ﬂm Envirc;l:mental temperature: 85°C ?%’f;‘zg;n pfeSS'l‘J":iiEO < 90 MPa
FE/122/Y Pressure sensors Y—2B5 1 1000 B WiRmE e HeBooster
; e onmental temperature: Room
FEALVVY :0~120MPa Soaking time: 1,000 hours temperature P
Pressure range - - ﬂ{a'f}bﬁ : 30 E@
HE Material @FFEKRTH R Number. of cycles: 300,000

2. High pressure hydrogen pressure

9% F: SUHB60 (A286) resistance test

Sensor element .
KZEH :110MPa
s :SUS316 Hydrogen pressure: 110 MPa
Connection BiEEE  uE
Environmental temperature: Room
temperature
MERE 105/ KENMERIRE, ME-RNEOHRERT
Pressurized duration: 10 minutes Other tests such as pressure resistance and

leak tests were performed after the hydrogen
pressure test was completed.

70MPa *&mtbt\ IE?:EEJE‘EU%EEL\IJ’\}b'CGJI\—S’}bEWi%T Total evaluation has been completed for the current highest possible level for 70 MPa class.
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Pressure Measurement Instruments of NAGANO KEIKI Recommended for High-pressure Hydrogen Facilities

#H T 5
VIechanicallpressurelgauge]

*J)y 782 MEIE solid-front case
EFL-8FEEZ  Model / Name GF3[] GF3[]
ENEt VeV AENE
Pressure Gauges Glycerine Bath Type Pressure Gauges
s &8 External Appearance
E7)VNo. Model Number GF32—HO01 | GF32—HO02 | GF37—HO01 | GF37—H02 GF32—HO03 GF32—H04
K& Size ¢100 100 DIA.
- YyR7a AT JUyRTAUNAT (TR A)
B & Structure Solid front type Solid front type (Glycerine bath)
TS Configuration i Radial Connection | A% Offset back Connection i Radial Connection
T Mounti B# (MfFR217) D# (RfFR217) B# (MfFR217)
AU Mg Surface mounting (Three-hole fixing) | Flush mounting (Three-hole fixing) Surface mounting (Three-hole fixing)
855 0~70. 100, 120, 150, 200MPa
EjL>2  Pressure Range 0to 70, 100, 120, 150, 200MPa
w = Accuracy Class FEEEM 1.0 Accuracy class:1.0%!
. 9/16—18UNF £ (A —tJL—7 F250C 1H)
be3 e 2 Connection 9/16-18UNF female
(Made by Autoclave, Equivalent to F250C)
TR - D - T X . - y - x
Bourdon tube, Socket, Sus316L (ﬁ'\gﬁ%)ﬁ SuUs316L (ﬁ'\éﬁg@)ﬁ SUS316L (ﬁ'\g)gf’g/@)ii
Connection - h
B
Material
=2 SUS304 (BRZHIEE)
Case SUS304 (Electropolishing)
25 - 2EKAIE /He ) — U T ANEE
o E 7l
z = Treatment Use no oil & water/He leak test
5 : —10~60C (&7, HEEZIL)
{EFURRHE  Operating Temperature -10 to 60°C (Non-Freezing, Non-Condensing)
v ! Re=ECE Ry SAERET
fe st Pointer Zero Adjust pointer Standard pointer
JUNSEN ) t—T774HA7R
RIEIAZX Window Safety glass
. e (5 RZ1DH gt
FeIER& Liquid Fill Dry Only Glycerin
T—AEE Case structure IP651HY4 IP65 equivalent

%1 JIS B 7505-1:2015
%2 FEHMES B H HRX19e
“Ni Y4 8=32%
+TS=800MPa (—40~50C)
ASME #1& XM-19 DR A 8B NI TS B bE K REFM DR EER - 1-
SBELA—2TFINRIT LR,
HRX19® i, HIR#ESKASHDOBEREHIETT,

*1 JIS B 7505-1: 2015
%2 HRX19® (NIPPON STEEL & SUMITOMO METAL CORPORATION)

« Ni equivalent amount = 32%

+ TS = 800MPa (-40 to 50°C)

High-strength austenitic stainless steel with advanced strengthening and hydrogen-resistant
characteristic improved within the component range of ASME standard XM-19.

HRX19® is a registered trademark of NIPPON STEEL & SUMITOMO METAL CORPORATION.



Pressure Measurement Equipment for High-Pressure Hydrogen

O ENEtEER

Dial Images

¢ 100EAHE
GV4[ ] ®100 pressure gauge

JUEYSAENE

Glycerine Bath Type Pressure Gauges

70MPa | 100MPa

GV42—HO01 GV47—HO1

100 100 DIA.

T AEA1T
Glycerine bath type

i Radial Connection |#Af Offset back Connection

+ = 150

MPa

B# (M REA1T) D# (Mft£B5(7)
®

Surface mounting (Three-hole fixing) | Flush mounting (Mounting clamp)

0~70., 100, 120, 150. 200MPa

0 to 70, 100, 120, 150, 200MPa
120MPa 150MPa

+1.5%F.S.

[xE]
KEF BERDAA—IERTHDTHD,
HERICOEXLTIRMERRDIZENHD

9/16—18UNF XX (#—hJL—7 F250C #8)
9/16-18UNF female

(Made by Autoclave, Equivalent to F250C) o
[Caution]
SUS316L Actual details of dial may differ from
images shown.
SUS304

B - 2R /He -V T ANEE

Use no oil & water/He leak test
—5~45C (RiE. EBEEIL) 200MPa

-5 to 45°C (Non-Freezing, Non-Condensing)

RS
Standard pointer

HHEHZZ

Organic glass

JUer
Glycerin

IP651H%4 IP65 equivalent

X3 GVALITVEU AREHEHE. YUYRTOCMEE TIEHEE Ao
BEKREHAARICIE, VUYRTOCMEEEHELET,

*3 GV4L], Glycerin-filled gauge is not designed for solid-front.
We recommend to use solid-front pressure gauge for use
with high-pressure hydrogen application.
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Pressure Measurement Instruments of NAGANO KEIKI Recommended for High-pressure Hydrogen Facilities

EN TGRS LS,

l
KJ16 KJ91
EFV-HEE  Model / Name FERBHBRBEE NI AIVE FHREHBBEENAMF 2 AIVE
Intrinsically Safe Pressure Transmitter Intrinsically Safe Pressure Transmitter
s & External Appearance

KJ16—6[JH:ax745K
KJ16—700H:35F48 (/)

Connector type

Terminal box type (small) KJ91—[1H

Operating Temperature and Humidity

E5)VNo. Model Number K.J16_9DE:~MT%E (K) Terminal box type (large) I BT 58 U s 2 DRR
O, BRSO DRR * [ indicates the mounting method and the type
* [ indicates the type of connection screw. of connection screw respectively.
085 0~35, 50. 70, 100. 120MPa LTI BROEDETEL,
By SIS ERS 0 to 35, 50, 70, 100, 120MPa For other pressure range, please contact us.
+0.5%F.S. (a(t 23°0) ?3—’:(;% 4757
= . +0.25%F.S. (at 23°C) (35-50MPa N & X5 r]
w B Accuracy Class +0.5%F.S. (at 23°C) £0.5%FS. (at 23°C) Standard
+0.25%F.S. (at 23°C) (35, 50MPa only can be specified.)
; e . o (s o FEAHAREE ERREER (—10~607C) ICHVTE1%F.S.
g BEREL0.1%F.S./C(E0m- X/ #) . ;
B i L Anal tput 1 +1%FS. t
R Temperature Effect Temperature coefficient : £0.1%F.S./°C (Zero, Span) nalog fc):mp;er:'fﬁlrjgar;ynge (_010 tg\é%l;g)pera 'ng
9/16—18UNF %X (#—h7L—7 F250C 1H)
9/16-18UNF female (Made by Autoclave, Equivalent to F250C)
Bt Connection
G1/2B*! ) \ 51
G3/8B, G1/4B (EAIL>Y 50MPaLLT) * G1/4 XA (A1l 5OMPaLLF)*”
G3/8B, G1/4B (Pressure range 50MPa or less)*! G1/4Femail (Pressure range 50MPa or less)*!
EREME 41777, Diaphragm SUH6B60 (A286)
Wetted Parts
bETEETEL #3F Connection SUS316L
b U Treatment 2 - BKAIE /He)—7 7 ZNERE  Use no oil & water/He leak test
fERRITEEE

—10 to 60°C, 35 to 85%RH (&fE. #ETEHEEZE  Non-Freezing, Non-Condensing)

Approval No. by Type Approval Test

H B Output 4~20mA DC (2##3X) 4 to 20mA DC (2 wire system)

HIeEIR Power supply 24VDC+10%

BRTER Load resistance 500Q max. 400Q max.

EERME Applicable Standard EN61326/1997, A1/1998, A2/2001, A3/2003 EN61326/1997, A1/1998, A2/2001
r— g s Case structure IP651HY IP65 equivalent

BiRAHO SIS s v Connector t;i%iiﬁfliﬁifyéfklg%e and small) DPI\II\:fggt_einjw—iﬁ/al

FhiRERR Explosion class ExiallCT4

HXIREERES

TC17810 TC17267/17346

o R 2 RIFARLDES B TTRALIEE L,

¢ Please use it combined with an insulation type safety barrier.

¥1 BAFTHL (GXY) 2ERBICIERT UL RBIL LRy F D ETERAEE,
%1 Please use stainless steel lens packing when using parallel pipe thread (G type thread) .




Pressure Measurement Equipment for High-Pressure Hydrogen

@ KEERR R T DEEKFEENET A GER 5
Usage examples of high-pressure hydrogen pressure measuring instruments in actual facilities

NEDOZFHEHRICLDIEBEKFERAEANFG -ENEY Y ZRAL. REABARUBEHKRRAT—YavIcHwL
70MPa ML ENEARBZMALTVET .

Since successful completion of research by NEDO for pressure gauge and pressure sensor for the measurement of high pressure hydrogen,
we have supplied pressure measuring devices for the use with demonstration project and hydrogen station capable of 70MPa pressure measurement.

[KFEAT—ay TOERmMORAG]

[Adoption example of our products in hydrogen station]

1959= KRAT—Vay SrE ZEER KFERT—vav hig
Iwatani Hydrogen Station Shiba Park nimohyss Hydrogen Station Kudan

(201544 FRdrR) (20154 3 ABAFR)
(Operation started in April 2015) (Operation started in March 2015)

#=EER&IZ, E=E1 (Nippon Mobile Hydrogen Station Services,LLC) DZEEEANFZ
EOTERITY

* The “nimohyss” is the abbreviation made up by the first letters of Nippon Mobile Hydrogen
Station Services, LLC (Operation company).

| 7K§¥E%§ Hydrogen pressure accumulator | 7K§EEE§ Hydrogen pressure accumulator
( ) [ BERYANE] ( | [ BERUANE ]
\ [Accumulator cylinder pressure] [Accumulator cylinder pressure]
OFEFEt  :GF32(200MPa)
(D Pressure gauge: GF32 (200MPa)

@FEHIGESR :KJ91 (120MPa)

(2 Pressure transmitter: KJ91 (120MPa)

N 1 2

N DGV42 (70MPa)+KJ9 1 (70MPa)
®@GV42 (150MPa)+KJ9 1 (120MPa)

‘\L 1 2 3 4
L J J (®GF32 (150MPa)
®GF32 (150MPa)+KJ91 (120MPa)
. 5'“41’\”\/'&%5 Dispenser . 5:'{1’\6va|3 Dispenser
( | BATHRARE, COBETLI— ( ) GV42 (120MPa) X 1
S—D;REIF#H—40CERRY D,
Gas is filled in 3 minutes. In thi b
thé::tllsle:'n?or;:te:"z;rf‘lt‘hzspr:-ct:(sﬂ:?'s:isplays \
approximately -40°C.
OFHEES: GF
1 (150MPa)
@ Fill pressure: GF
\ (150MPa)
~ @FtETTES  GF
(150MPa)
@ Fill source pressure: GF
- o (150MPa)
2 . 7
N
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Products for use with fuel cell system and related applications

FEANSIAZYS EANS I AZvS

Pressure transmitter Pressure transmitter

KM17 KM31

EANSVRAZyS SHHET Y ILEREST

Pressure transmitter Multifunctional Digital Differential Pressure Gauge

KP15 GC50

%%ﬁ%ﬂ m Productsde5|gnedf0r|nc0rporat|ng|ntoequ|pment 00000000000000000000000000000000000000000000
MEENS Y ASYS MEE>Y INBENRSVAZYS EANSVRAZyS

Differential Pressure Transmitter Pressure sensor Pressure Transmitter Pressure Transmitter

KL15 KL22 KM18 KP11

RERRBIE D 5 LEEERE .

Diagram of Household Fuel Cell System
1VIN—=%
—@-=x
air

1_l

PEE =k BHEABIR-ETE 1= vb
Fuel Reforming System Waste Heat Recovery and Hot Water Cilinder’
ZHHR N N N - . — . o BFiHTE Hot Water Tank
L @b mE | mE® coziss | v | comEs PARHE | S | SE0ES
Desulfurizer | <+ Reformer CO Transformer CO Defibrillator Fuel Electrode| Air Electrode| Refrigerator K
LPG City Water
1= MEE = =
= #
Burnerr Fuel Cell Unit RIAER Heat Exchanger
3 3
=
=R HrEEINEE @ { 558K 525 Cooling Tank
ar Heat Recovery Equipment I

o
A4

HE  IRYITECAN I RILF—EERITHAERREMENE BHKD Sourced from : NEDO (New Energy and Industrial Technology Development Organization)

- /

The description in this brochure is subject to change without notice.
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©RESIEH  © NAGANOKEIKI ey
REFSHEHFASH
At/ T143-8544 FRBABRXEEA1-30-4 KKRTEL 03(3776)5311 FAX 03(3776)5320
OBMABIETERZV—a—ILEZFIACEZ L, F—L~— URL :

d-t%—,/0120-10-8790  http://www.naganokeiki.co.jp/
B 35 B B 28 TEL 03-3776.5320 fll & & % A7 TEL 022.227-9331 # [ & % A TEL 054-253-4148
BOEE %K TEL 03-3776-5328 ¥ % % % A TEL 048-525.8751 & HI = % A TEL 076-441.6949
%R A TEL 0037765045 F K & % A TEL 0436240051 o o % 71 15 0876228550
K B % % 7R TEL 06-4306-7200 5/ B%FF TEL 046-222-0334 7 i 2 % 3 TEL 092.572.5072
LEEEEA TEL 052-932-8780 |+ M & % 77 TEL 0268-25-3758 4L #% B %2 A TEL 011-817-3005
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