Drawings GD402G
; Gas Density Meter

Converter (Non-Explosion-proof)
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Unit : mm

4-M6, depth 6

T AR

23

112

Weight : approx. 3kg

Cable inlet ( ¢ 21 holes)
Compatible with a PG16 cable gland

TF & |

144
Iﬂ\A /;;s /r'&//
\NZ/ANZ A\ Y "
OO
OO,
\_/L .36 36

Grounding terminal, M4

Cable gland Connection
A B *Pressure transmitter
? *Analog output *Contact Input
C *Detector
D,E «Contact Output
F *Power Supply

Unless otherwise specified, difference in the dimensions are specified as : General tolerance = * (Criteria of tolerance class IT18 in JIS B0401-1986) / 2
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Pipe- and Wall-Mounting Hardware (Optional) Unit : mm

D Hardware for Pipe Mounting: GD402G -[]-E - E /Pl
Weight : approx. 3kg
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Unless otherwise specified, difference in the dimensions are specified as : General tolerance = £ (Criteria of tolerance class 1T18 in JIS B0401-1986) / 2
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Wiring

Power supply (] GD402G-D-E-E
[ GD402G-A-E-E

:24V DC
:100t0 240 V AC

GD402G Converter

. 14 1
MAINTENANCE —1—O +O— Contact input
15 _ MAINT CONT 2 . .
contact output (range selection for Hydrogen purity meter) *8
5 —QO INP - O—
16 3 Isolated output signal, 4 to 20 mA DC
—1 ANLG +O— i : *
ALARM contact output 17> ALM OUT? 4 Load resistance: 600 Q or less *6
*5 —+—0 - O (250 to 550 Q for BRAIN communication)
18 5=
—+O ANLG +O—1= I .
solated output signal, 4 to 20 mA DC
FAIL con::ct output EO FAIL out2 OG_ Load resistance: 600 Q or less *6
— 2() = Pressure transmitter
FUNCTION contact output 21 . SPAN/FUNC 7
*5 —+0 sNsR +O 3
22 PWR 8 T
O zerosseL Gas -O O-
SELECT GAS contact output 23 9 ) )
e —=0 SNSR +O + Q) Case grounding terminal
INP
—35 Lors _010 = O+
Power supply, 100 to 240 V AC 25 1] ==
or24VDC —1—O Nor- peT +O——— )
*7 |26 12 '
. 7 oo INP _
Case groundin 13
:|‘: termir?al 9 SHIELD O— O@

Class 3 grounding
(grounding resistance 100 Q or less) *4

*1:

*2:

*3:

*4:
*5:

. - é@
Case grounding L@ Mes = 8—_]_

Class 3 grounding

terminal

GD40G,R detector

(grounding resistance
100 Q or less)

Power supply

Use a two-conductor cable with an OD of 8 to 12 mm.

Connection to the detector

a. Use a two-conductor shielded cable. In addition, the go-and-return resistance must be 50 Q or
less (for conductors with a cross sectional area of 1.25 mm? and a length no greater than 1.4 km).

b. Be sure to ground the two-conductor shielded cable at either end of the shield. If an unusual
phenomenon occurs due to noise, increase the countermeasures against noise.
(For example, ground the detector body or use a double-shielded cable. If a double-shielded cable
is used, ground shields of each conductor on either side of the cable. Ground the end of the outer
shield on the detector side to the case of the detector and connect that end on the converter side
to terminal 13.) See the Instruction Manual for more precise instructions on cable installation.

¢. Terminal 13 is for the detector only.

Connection to the pressure transmitter

a. Use a two-conductor shielded cable with an OD of 8.5 to 11 mm. In addition, the go-and-return

resistance must be 50 Q or less (for conductors with a cross sectional area of 1.25 mm? and a
length no greater than 1.4 km).

b. Be sure to ground the two-conductor shielded cable at either end of the shield.

Be sure to ground the case of the converter.

The contacts for the contact outputs are all dry contacts whose NO/NC state can be freely set except

for the FAIL contact which is an NC contact and cannot be freely set. Their contact rating is 250 V

AC,3Aor30VDC,3Aeach.

- Function contact ; use distinguish between H2 purity meter and Replacement meter.
- Select Gas contact ; use distinguish measuring ranges in Replacement meter.

*6:

*8:

Use a two-conductor shielded cable. Be sure to ground the two-conductor shielded cable at either
end of the shield.

: Terminal 26 is connected to the case-grounding terminal.

For hydrogen purity meter, the contact input is used for range selection.
Open: Concentration measurement for air in carbon dioxide
Close: Concentration measurement for hydrogen in carbon dioxide

NOTE ; The following cable with an OD size between instruments is used.

instrument Detector Pressure transmitter . .
Output signal Contact input /output
Converter GD40G, R EJA310
GD402G 10 to 412 8.5 to ¢ 11 6 to ¢12 6 to 412
{] .5 to 0 0
Non-Explosion-proof ? i’ ? ? i i i i
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Drawings Model GD420G

Hydrogen Purity Meter and Replacement Meter Converter
for Hydrogen-Cooled Generators

Unit : mm

Weight: approximately 3 kg
(including fixing hardware)

Four holes, 6 mm in dia.,
6 mm deep

=
8

(NI,

3 - 3
I N
T oF G5 BT | op
144 23 112
1
(N AT Cable inlet (21 mm in dia.)
Compatible with a PG13.5 cable gland
A s ol
-6 -
\J \Ey Qy © Cablegland Connection
. ™
/53\ /53\ ,('S\ AB *Pressure transmitter
LD\J@\{ \PFI S «Analog output, «Contact input
I yﬂ, | - - C *Detector
/ % | 36 D, E «Contact output
Grounding terminal (4 mm screws) F *Power Supply

Unless otherwise specified,differences in the dimensions are specified as: General tolerance = * (Criteria of tolerance class it18 in JIS BO401-1986) - 2.
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« Hardware for Pipe Mounting:Option code /PI

Unit : mm

Dimensions of panel cutout
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Unless otherwise specified,differences in the dimensions are specified as: General tolerance = *+ (Criteria of tolerance class it18 in JIS BO401-1986) - 2.
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Wiring Diagram

GD4200 Contactor
14 1
MAINTENANCE —1—O +O——— contactinput
contact output 15 MAINT CONT 2 (range selection for Hydrogen purity meter) *9
*5 —O IN - (O 9 ydrogen purity
16 3 Isolated output signal, 4 to 20 mA DC
—10 +O— .
ALARM contact output 17 - ALM SS_IEC; 4 Load resistance: 690 Qor Iess_ *7 _
*5 ——0 - O (250 to 550 Q for Brain communication)
18 5 =
—1 O ANLG +O— Isolated output signal, 4 to 20 mA DC
FAIL contact output 19 . FAIL OuUT 2 6 i : *
+5 —1—0 - O Load resistance: 600 Q or less *7
—EO = Pressure transmitter
FUNCTION contact output 21 SPAN/FUNC 7
5 —=0 sNsrR +O 3
—F20 zeroriset. TR - 02 Ai—F—1O-
SELECT GAS contact output 23 9 ) )
*5 —F0 SNSR +O L () case grounding terminal
~ INP
Power supply, 85to 264 V AC — - ) Olo —Y— . o
e —*on per +OLH——"F ”
*
1 8 260@ INP _ Olz
i 13
Q= S swewo O
- Case groundin ;
Class 3 grounding termir?al ’ —88__|_ 8?§5nld?nrg$25dilsntgnce
i i *,
(grounding resistance 100 Q or less) *4 GDA40R, S detector = 10Qorless) 6
*1: Power supply
Use a two-conductor cable with an OD of 8 to 12 mm.
*2: Connection to the detector
a. Use a two-conductor shielded cable with an OD of 8 to 12 mm. In addition, the go-and-return
resistance must be 50 Q or less (for conductors with a cross sectional area of 1.25 mm? and a
length no greater than 1.4 km).
b. Be sure to ground the two-conductor shielded cable at either end of the shield. If an unusual
phenomenon occurs to the noise generated, increase the countermeasures against noise.
(For example, ground the detector body or use a double-shielded cable. If a double-shielded cable
is used, ground shields of each conductor on either side of the cable. Ground the end of the outer
shield on the detector side to the case of the detector and connect that end on the converter side
to terminal 13.)
c. Terminal 13 is for the detector only.
*3: Connection to the pressure transmitter
a. Use a two-conductor shielded cable with an OD of 8.5 to 11 mm. In addition, the go-and-return
resistance must be 50 Q or less (for conductors with a cross sectional area of 1.25 mm? and a
length no greater than 1.4 km).
b. Be sure to ground the two-conductor shielded cable at either end of the shield.
*4: Be sure to ground the case of the converter.
*5: The contacts for the contact outputs are all dry contacts whose NO/NC state can be freely set except
for the FAIL contact which is an NC contact and cannot be freely set. Their contact rating is 250 V
AC,3 A or30VDC, 3A each.
*6: If the detector is to be installed and used in a hazardous area, be sure to implement class 1
grounding work (grounding resistance is 10 Q or less). In addition, the grounding point of class 1
grounding must be located in a non-hazardous area.
*7: Use a two-conductor shielded cable with an OD of 8 to 12 mm for any output signal. Be sure to
ground the two-conductor shielded cable at either end of the shield.
*8: Terminal 26 is connected to the case-grounding terminal.

*9:

For hydrogen purity meter, the contact input is used for range selection.
Open: Concentration measurement for air in carbon dioxide
Close: Concentration measurement for hydrogen in carbon dioxide
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Drawings GD402R
Gas Density Meter

Converter (Explosion-proof)

Unit : mm
209
4212 173 36
g 1) i
jt
140 - 242
1
{
|
Side view from arrow A direction
Cable glands not included
of JIS 50A 2-M8, depth 16
(60.5 mm in outer dia.) (Used to fix the
pipe-mounting hardware)
24 Pipe-mounting hardware
39
54
Weight : approx. 15kg
Grounding terminal, M5 56 56 Wiring holes, 6-G3/4
Cable gland Connection
A *Power Supply
B,C *Contact Output
D *Detector
EF *Pressure from Transmitter,
? *Analog Output, *Contact Input

Unless otherwise specified, difference in the dimensions are specified as : General tolerance = * (Criteria of tolerance class IT18 in JIS B0401-1986) / 2
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Wiring
Power supply [JGD402R-D-J-E :24VDC
[0 GD402R-A-J-E :100to0 240V AC

GD402R Converter -

14 1
MAINTENANCE —F— )W“NT cont O Contact input
contact output EO NP - O 2 (range selection for Hydrogen purity meter) *9
+5 :
16 3 Isolated output signal, 4 to 20 mA DC
—0 +O— : .
ALARM contact output 17 _ ALM 33:_—? 4 Load resistance: SQO Qorless 7
*5 ———0 - O (250 to 550 Q for BRAIN communication)
18 5 =
——0 ANLG +O—= .
FAIL contact output 19 — FAIL OUT 2 6 isolated Qutput s-rlgnal, 4to0 20 n;lA DC
*5 —1=0 - O Load resistance: 600 Q or less *7
— QO = Pressure transmitter
FUNCTION contact output 21 . SPAN/FUNC 7
5 —1 sNsrR +O 3
22, PWR 8
—*0 -otF~—,to-
SELECT GAS contact output 23 ZERO/SEL GAS R i )
5 —0 SNSR +O =+ () case grounding terminal
285 1 o INP 10 O+
Power supply, 100 to 240 V AC 25 ul =
or 24V DC —CO Nor- peT +O———= )
g |2 12 *
. 8 |50 g INP _ 12
Case grounding ]
© terminal SHIELD . (5® O@
= - Case groundin ——f "
Class 3 grounding termingal Jo ( ] Class 1 grounding
(grounding resistance 100 Q or less) *4 GDA40G,R detector —— (grounding resistance

= 10Qorless)*6
*1: Power supply
Use a two-conductor cable with an OD of 8 to 12 mm.
*2: Connection to the detector
a. Use a two-conductor shielded cable. In addition, the go-and-return resistance must be 50 Q or
less (for conductors with a cross sectional area of 1.25 mm? and a length no greater than 1.4 km).

b. Be sure to ground the two-conductor shielded cable at either end of the shield. If an unusual
phenomenon occurs due to noise, increase the countermeasures against noise.
(For example, ground the detector body or use a double-shielded cable. If a double-shielded cable
is used, ground shields of each conductor on either side of the cable. Ground the end of the outer
shield on the detector side to the case of the detector and connect that end on the converter side
to terminal 13.) See the Instruction Manual for more precise instructions on cable installation.

c. Terminal 13 is for the detector only.

*3: Connection to the pressure transmitter

a. Use a two-conductor shielded cable with an OD of 8.5 to 11 mm. In addition, the go-and-return
resistance must be 50 Q or less (for conductors with a cross sectional area of 1.25 mm? and a
length no greater than 1.4 km).

b. Be sure to ground the two-conductor shielded cable at either end of the shield.

*4: Be sure to ground the case of the converter.

*5: The contacts for the contact outputs are all dry contacts whose NO/NC state can be freely set except
for the FAIL contact which is an NC contact and cannot be freely set. Their contact rating is 250 V
AC,3 Aor30VDC,3 A each.

- Function contact ; use distinguish between Hz purity meter and Replacement meter.
- Select Gas contact ; use distinguish measuring ranges in Replacement meter.

*6: If the detector is to be installed and used in a hazardous area, be sure to implement class 1
grounding work (grounding resistance is 10 Q or less). In addition, the grounding point of class 1
grounding must be located in a non-hazardous area.

*7: Use a two-conductor shielded cable. Be sure to ground the two-conductor shielded cable at either
end of the shield.

*8: Terminal 26 is connected to the case-grounding terminal.

*9: For hydrogen purity meter, the contact input is used for range selection.

Open: Concentration measurement for air in carbon dioxide
Close: Concentration measurement for hydrogen in carbon dioxide

NOTE ; The following cable with an OD size between instruments is used.

instrument Detector Pressure transmitter . .
Output signal Contact input /output
Converter GD40G, R EJA310
GD402R 10 t 135 8.5 t 1 8 ti 16 8 t 16
o X .5 to o 0
Explosion-proof ¢ 4 ¢ ¢ ¢ ¢ ? ¢
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Drawings Model GD402T
Gas Density Meter
Converter (Explosionproof)

Unit: mm (in.)

Approx. 200 (7.9) | Approx. 209 (8.2)
Approx.
Approx. 212 (8.3) in dia. Approx. 182 (7.2) Approx. 173 (6.8) 36 (1.4)
A
: i 17
i 7| b [
i ' &
3 A $
wl I 1 %
o J [l
3 |\;_J :i ' . %
o
A\ 7 N s
— | <
" |

Side view from arrow A direction

Cable glands not included

Two holes, 8 mm (0.3) in dia.,

Mounting pipe one on each side

200 (7.9)
of JIS 50 A nominal size (Used to fix the

- (60.5 mm (2.4) in outer dia.) pipe-mounting hardware)
S
g Pipe-mounting hardware
o &
®lg
W= }
0 I

Grounding terminal

(5 mm (0.2) screw) 56 56| Six wiring holes, 1/2NPT threaded
(22) (2.2
Cable gland Connection
A - Power Supply
B,C - Contact Output
D - Detector
EF - Pressure from Transmitter, Weight: approx. 15 kg
’ - Analog Output, - Contact I nput

Unless otherwise specified,differences in the dimensions are specified as: General tolerance = * (Criteria of tolerance class it18 in JIS BO401-1986) - 2.
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Wiring Diagram

[1GD402T-D: 24V DC, [1GD402T-A:100-240V AC

GD402T Converter

14 1
MAINTENANCE —1—O +O——— contact input
contact output 15  MAINT CONT 2 (range selection for Hydrogen purity meter) *9
5 T —1=0 NP - O———
16 3 Isolated output signal, 4 to 20 mA DC
—10 ANLG O i :
ALARM contact output 17 - ALM oUT1 4 Load resistance: 600 or less *7
*5 —1O - O (250 to 55042 for BRAIN communication)
18 5=
O ANLG +O Isolated output signal, 4 to 20 mA DC
FAIL contact output 19 ~ FAIL ouT2 6 Load resistance: 600Q or less *7
5 —~0 - O -
—20 = Pressure transmitter
FUNCTION contact output 21 . SPAN/FUNC 7
*5 __O SNSR +O *3
22 PWR 8 el
O zerorseL Gas -O O-
SELECT GAS contact output 23 9 ) .
«5 —0 SNSR +O =+ O case grounding terminal
INP
_ﬁo Lor+ - Qlo O+
Power supply, 100 to 240 V AC 25 L~
or 24V DC —O Nor- per +O "
*8 |26 INP 12
*1 oo - O
Case grounding 13
T@ terminal SHIELD O
= Case grounding —8 .
Class D grounding terminal Class A_groundmg
(grounding resistance 100 Q or less) *4 GD40G,T detector — (grounding resistance

= 10Qor less) *6
*1: Power supply

Use a two-conductor cable with an OD of 8 to 12 mm.

*2: Connection to the detector

a. Use a two-conductor shielded cable. In addition, the go-and-return resistance must be 50  or
less (for conductors with a cross sectional area of 1.25 mm? and a length no greater than 1.4 km).

b. Be sure to ground the two-conductor shielded cable at either end of the shield. If an unusual
phenomenon occurs due to noise, increase the countermeasures against noise.
(For example, ground the detector body or use a double-shielded cable. If a double-shielded cable
is used, ground shields of each conductor on either side of the cable. Ground the end of the outer
shield on the detector side to the case of the detector and connect that end on the converter side
to terminal 13.) See the Instruction Manual for more precise instructions on cable installation.

c. Terminal 13 is for the detector only.

*3: Connection to the pressure transmitter

a. Use a two-conductor shielded cable with an OD of 8.5 to 11 mm. In addition, the go-and-return
resistance must be 50 Q or less (for conductors with a cross sectional area of 1.25 mm? and a
length no greater than 1.4 km).

b. Be sure to ground the two-conductor shielded cable at either end of the shield.

*4: Be sure to ground the case of the converter.

*5: The contacts for the contact outputs are all dry contacts whose NO/NC state can be freely set except
for the FAIL contact which is an NC contact and cannot be freely set. Their contact rating is 250 V
AC,3Aor30VDC, 3A each.

- Function contact ; use distinguish between Hz purity meter and Replacement meter.
- Select Gas contact ; use distinguish measuring ranges in Replacement meter.

*6: If the detector is to be installed and used in a hazardous area, be sure to implement class A
grounding work (grounding resistance is 10 © or less). In addition, the grounding point of class A
grounding must be located in a non-hazardous area.

*7: Use a two-conductor shielded cable. Be sure to ground the two-conductor shielded cable at either
end of the shield.

*8: Terminal 26 is connected to the case-grounding terminal.

*9: For hydrogen purity meter, the contact input is used for range selection.

Open: Concentration measurement for air in carbon dioxide
Close: Concentration measurement for hydrogen in carbon dioxide

NOTE ; The following cable with an OD size between instruments is used.

nstrument Detector Pressure transmitter . A
Output signal Contact input /output
Converter GD40 EJA310
GD402T
) $10 to $p13.5 $8.5 to ¢p1l $8 to 16 &8 to $p16
Explosion-proof

@ GD402T Converter and GD40T Detector is no cable gland included.
*10: GD402T, GD40T; All wiring shall comply with National Electrical Code and ANSI/NFPA70 and Local Electrical
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Drawings Model GD402V
Gas Density Meter
Converter (Explosionproof)

Unit: mm (in.)O

g
Approx. 200 (7.9) Approx. 209 (8.2)
I
o Approx. O
Approx. 212 (8.3) in dia. Approx. 182 (7.2) Approx. 173 (6.8) 36 (1.4)
A
= = 4 —
= = 7] | ]
i N ! )
o — I\ 2
vl N | %
o y i 1
: L————J i | 1 X
o
I a | <3
+ / &Gl 1 ! gi-
I
Side view from arrow A direction
Cable glands not included /
) - Two holes, 8 mm (0.3) in dia.,
200 (7.9) Mounting pipeQ one on each sidel
of JIS 50 A nominal size( (Used to fix thel
= (60.5 mm (2.4) in outer dia.) pipe-mounting hardware)
<)
g Pipe-mounting hardware
L=
o |0
il e
ofs 3
0 I

Grounding terminall

(5 mm (0.2) screw) 56 5600 Six wiring holes, 1/2NPT threaded
(22) (2.2
Cable gland Connection
A - Power Supply
B,C - Contact Output
D - Detector
EF - Pressure from Transmitter, Weight: approx. 15 kg
! - Analog Output, - Contact I nput

Unless otherwise specified,differences in the dimensions are specified as: General tolerance = * (Criteria of tolerance class it18 in JIS BO401-1986) - 2.
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Wiring Diagram

[1GD402v-D: 24V DC, [1GD402V-A:100-240V AC

GD402V Converter

14 1
MAINTENANCED— +O——— contact inputn
contact outputl 15 MAINT CONTEY ~ 2 (range selection for Hydrogen purity meter) *9
P —20 NP - O——— (@ yarogen purity
16 3 Isolated output signal, 4 to 20 mA DCO
—1 ANLGITH O i :
ALARM contact output] 17 - ALM OUT 1 4 Load resistance: 600 or less *7
*5 ———0 - O (250 to 550Q for BRAIN communication)
18 5 =
O ANLGCH O = Isolated output signal, 4 to 20 mA DCO
FAIL contact outputd |19 _ FAIL ouT 2 6 i - 600 *
+5 —1—0 - O Load resistance: 600Q or less *7
— = Pressure transmitter
20 .
FUNCTION contact outputO 21 . SPAN/FUNC 7
5 — snsrROTO %3
22~ PWR 8 J—
SELECT GAS contact out ZEROISEL GAS "0 O-
putd 23 9 . X
*5 ——0 SNSRI+ O =+ ) case grounding terminal
INP
—EO Lor+ - Olo Gt O+
Power supply, 100 to 240 V ACO 25 11 L
or 24V DC —1—O Nor- peTcr O =A_—A "
*g |26 INP 12
* oo - O
Case grounding[] 13
l ]’ terminal SHIELD O

Class D groundingO
(grounding resistance 100 Q or less) *4

ﬁ)

GD40G,V detector

Case grounding

. Class A groundingO
terminal

(grounding resistance
10Q or less) *6

*1:
]
*2:

Power supplyOd
Use a two-conductor cable with an OD of 8 to 12 mm.O
Connection to the detectord

a. Use a two-conductor shielded cable. In addition, the go-and-return resistance must be 50 Q or
less (for conductors with a cross sectional area of 1.25 mm? and a length no greater than 1.4 km).0

b. Be sure to ground the two-conductor shielded cable at either end of the shield. If an unusual
phenomenon occurs due to noise, increase the countermeasures against noise.l]

0 (For example, ground the detector body or use a double-shielded cable. If a double-shielded cable
is used, ground shields of each conductor on either side of the cable. Ground the end of the outer
shield on the detector side to the case of the detector and connect that end on the converter side
to terminal 13.) See the Instruction Manual for more precise instructions on cable installation.O]

c. Terminal 13 is for the detector only.O
Connection to the pressure transmitterd

a. Use a two-conductor shielded cable with an OD of 8.5to 11 mm. In addition, the go-and-return O
resistance must be 50 Q or less (for conductors with a cross sectional area of 1.25 mm? and a
length no greater than 1.4 km).0

b. Be sure to ground the two-conductor shielded cable at either end of the shield.O

Be sure to ground the case of the converter.0

The contacts for the contact outputs are all dry contacts whose NO/NC state can be freely set except
for the FAIL contact which is an NC contact and cannot be freely set. Their contact rating is 250 V
AC,3Aor30VDC, 3Aeach.0

- Function contact ; use distinguish between H2 purity meter and Replacement meter.OJ

- Select Gas contact ; use distinguish measuring ranges in Replacement meter.[]

*3:

*4:
*5:

*6: If the detector is to be installed and used in a hazardous area, be sure to implement class A
grounding work (grounding resistance is 10 Q or less). In addition, the grounding point of class A
grounding must be located in a non-hazardous area.l]
*7: Use a two-conductor shielded cable. Be sure to ground the two-conductor shielded cable at either
end of the shield.O
*8: Terminal 26 is connected to the case-grounding terminal.O
*9: For hydrogen purity meter, the contact input is used for range selection.C]
od Open: Concentration measurement for air in carbon dioxideO
od Close: Concentration measurement for hydrogen in carbon dioxideO
O
NOTE ; The following cable with an OD size between instruments is used.
og instrumentO Detectord Pressure transmitter . .
oooood Output signal Contact input /output}
(ﬁ:onverterl]l:l GD40G, vOO EJA3100 O
GD402vO ]
0000 $10 to $13.50 $8.5 to $p110 $8 to 1600 $8 to $p1600 o
Explosion-proof

@ GD402V Converter and GD40V Detector is no cable gland included.O
*10: GD402V, GD40V; All wiring shall comply with National Electrical Code and ANSI/NFPA70 and Local Electrical
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