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EARTHING RELAY

VEHICLE STATIC GROUNDING SYSTEM

Model SGR-250

GENERAL

Static Electricity is a phenomenon of electrification of objects through continuous physical contact and separation and the
various effects that result from the positive and negative charges so formed. In industrial processes where there is any form of
physical movement, the separation of materials generates a high degree of static charge. If the object or container is insulated
from earth, this charge will start to accumulate and can reach dangerous levels, sometimes in excess of 30 kV. Non-conducting
materials like rubber tyres in vehicles, paints, gaskets and seals provide insulation to this charge and prevent safe static
dissipation.

During the process of loading or unloading fuels or any inflammable, explosive or hazardous chemicals in transport vehicles
such as Tankers and Railway Tank Wagons, it is therefore essential to ground the vehicles or wagons in a safe manner before
commencement of the loading/ unloading operation. This is required to divert the surface residual electrostatic charges to
ground so as to prevent a possible generation of sparks between the vehicle and any proximal metallic objects. Since the tyres
of vehicles are non-conductive, there is no path available for the discharge of this developed static-charge.

The Static Grounding System Model SGR-250 provides safe and secure grounding of dangerous static charge to earth in
hazardous area installations, thereby ensuring safety to plant and personnel.

The SGR-250 is a certified intrinsically safe product mounted in an explosion-proof enclosure, providing a high degree of
protection against fires or explosions caused by sparking. The instrument acts as an interlock during loading and unloading
operations, allowing the process to resume only after satisfactory grounding of static charge on the Tanker body or Loading
Arm. The charge is dissipated through a low impedance path through an intrinsically safe module housed in a flameproof
enclosure in the vicinity of the operation.

The Earthing Relay thus guarantees that the loading will only be possible after the static charge is safely grounded from all such
points. The instrument has two bright lamps in Red and Green color prominently displayed on the enclosure which indicate the
status of the grounding operation. When the grounding is complete, the Earthing Relay provides potential free Relay change-
over contacts, which may be interlocked to control the operation of the process pumps, Batch Controllers, auxiliary instruments
and any remote lamps or alarms. The operator thus receives absolute confirmation that the Vehicle is properly earthed,
signaling it safe for loading or unloading operations.

PRINCIPLE OF OPERATION

The Static Grounding System, Model SGR-250, provides safe and secure grounding of dangerous static charge to earth in
hazardous area installations, thereby ensuring safety to plant and personnel.

The SGR-250 is a certified intrinsically safe product mounted in an
explosion-proof enclosure, providing a high degree of protection against fires
or explosions caused by sparking. The instrument acts as an interlock during

loading and unloading operations, allowing the process to resume only after
i satisfactory grounding of static charge on the Tanker body or Loading Arm.
Even a low level static-charge could result in minor sparking upon contact
with the loading arm or a fuel dispensing valve, which could spell disastrous
repercussions in a hazardous area.

WORKING AREA

The Earthing Relay’s primary function is to determine whether the Tank
Trucks at the loading terminals are properly earthed and thereafter, provide
a visual indication and a control signal for process resumption. The Earthing
Relay senses the static-charge potential of the Tanker and provides a safe
grounding path for this charge through a low impedance and intrinsically
safe electronic module, which is itself housed in an explosion proof
enclosure mounted near the loading terminal.

INTEALOGK

JUNCTION
B0x

On complete drainage of the static charge, the Earthing Relay verifies the
potential level of the tanker body and only when this potential is confirmed to
be at the same potential level as the Earth Pit, does the instrument permit

2|Page




further loading or unloading operations. Further, the Earthing Relay continuously monitors the body of the vehicle for
development of static charge during fueling and ensures that the conditions remain safe until the loading is completed.

The integrity of the connection of the Tanker body to the Earth Pit is also continuously verified and if there is any break in the
Earth connection or an accidental disconnection of the Probe Clamp, the operation is instantly arrested. The Line Impedance
between the Tanker and the True-Ground point is another critical parameter that is continuously monitored. The Line impedance
(after compensating for line and cable impedances) must be maintained below the permissible limit of 8 Ohms for Line
Impedance. For any reason (such as a cable-break or poor quality Cable or very long Cables), if this line impedance exceeds
the permissible value of 8 Ohms, the instrument shall arrest operations immediately by switching internal Relays, whose
contacts may be used as interlocks for filling or pumping operations. Also an external Green Lamp indicates the successful
grounding operation to the operator. The Line Impedance is configurable for any value between 1 and 10 Ohms depending on
actual Cable length and site conditions.

When the static charge is fully grounded and the vehicle is safe for loading/unloading operations, the Earthing Relay SGR-250
displays this by means of a bright Green lamp on the instrument panel. However, the instrument instantly shuts down the
loading operation under the conditions when there is either a break in the “grounding”, or if electrical grounding is not present at
all times during the operation, or even if there is any internal failure within in the instrument.

The Earthing Relay SGR-250 is certified for intrinsic safety and the enclosures for explosion-proof operations by CIMFR. The
instrument is housed in a certified cast Aluminum Alloy LM6 enclosure and offered with a standard 5-metre Cable-Clamp
assembly.

INTRINSIC SAFETY

Intrinsic Safety design ensures against the release of sufficient energy during normal or abnormal conditions to ignite volatile
gases. The excess electrical energy in the form of voltage and current is limited by the effective use of energy-limiting devices
known as intrinsically safe barriers, within the circuits.

A very sensitive and critical feature in the design of the Earthing Relay is that the total electrical and thermal energy dissipated
during the entire sequence of sensing and dissipation of the static charge and switching of the Relay, is restricted to extremely
low levels. This is to ensure that the energy levels within the instrument are so low, that there is no danger of sparking or flash-
over within the instrument during grounding, or at the time of contact of the probes to the tanker-body or the “true-earth” point.
This feature makes the Earthing Relay an “Intrinsically Safe” product.

A Red LED indicates the “Earth Open” condition, while the “Earth OK” condition and Relay change-over condition is
displayed by a Green LED on the front panel. The Relay contacts are rated for switching 5 Amperes current @ 230 V AC for
Resistive Loads. The Earthing Relay operates on AC Power Supply of 90 to 270 V AC, 50/60 Hz Mains power supply. [For other
operating Voltages, please refer to us]. Short circuit protection and Barrier protection is provided by means of internal fuses.

The instrument has been designed and manufactured keeping in mind the norms and stipulations laid out by CIMFR with
specific regard to Intrinsic Safety and hazardous area operations. Physical distances between critical electronic sections within
the circuit and the ratings of specific components have been incorporated based on their recommendations.

INSTALLATION

1. The Earthing Relay SGR-250 should be rigidly mounted near the Truck Grounding Location under cover of a protective
canopy. The unit must be kept dry and free from grease and dust.

2. Wiring must be carried out as per local codes and NEC Specifications covering hazardous areas. Make sure to seal the
conduits with appropriate explosion proof seal. Include a conduit bushing to protect insulation on wires.

3. The Integral pilot lights (red and green) indicate an ungrounded and a grounded condition, respectively.

4, Green (Earth) ground wire must be attached to Earth Pit

5 Connect the Contact Clamp to the unit by means of the connector provided. Install a hook or bracket at a convenient
location near the truck grounding location to hold the Contact Clamp when it is not in use. This will assist in preventing
possible damage to the Contact Clamp and Cable assembly.

7 The Earthing Relay Model SGR-250 is shipped ready for use and requires no further adjustment.

8 Make sure that loading (filling) equipment is separately grounded. The Earthing Relay SGR-250 unit DOES NOT
GROUND THE LOADING STRUCTURE OR EQUIPMENT.
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OPERATION PROCEDURE
A summary of the sequence of operations of the SGR-250 is as follows: -

e The Tanker must first be connected to an Earth Pit of confirmed integrity located within a vicinity of 10 metres from
the loading/unloading area.

e The explosion-proof enclosure of the Earthing Relay must be connected to the Earth-Pit (at the marked Earth Point
on the enclosure body), thereby establishing the reference point for the potential levels measured on the tanker
body / other appliances to be discharged.

e The Probe P1 is required to be connected to the chassis of the vehicle to be grounded. The discharge path E2
must be connected to the Earth Pit.

e As a safety measure, the power supply to the instrument must be switched off while making the connections to the
instrument (although there is no danger if the Earthing Relay clamps are connected while the instrument is
powered. The instrument should be electrically earthed for safety and operational reasons — however, it may be
noted that the Electrical Earth is in no way linked with the discharge path of the static charge and remains isolated
from the charge grounding circuit.

e In the normal (dormant) state, the Red EARTH OPEN lamp will be illuminated.

e Attach the Earthing Clamp on to the tanker body at a suitable conductive location by gripping the jaws of the
Clamp firmly on the chassis. If the connection is healthy, then the Earthing Relay will instantly ground any Static
Charge on the vehicle and verify the potential parity of the vehicle with the potential of the Earth Pit.

e The intrinsically safe grounding circuit of the Earthing Relay is designed to safely ground the static charge. When
the vehicle is fully grounded, the control Relays will change state and the loading or unloading operations may be
commenced. The Green EARTH OK lamp will instantly illuminate and the interlock contacts will close.

e Ensure that the Earthing Clamp Is attached to the Tanker and the Green Lamp is on (glowing) before opening
hatches, attaching hoses, positioning Loading Arm, etc.

e Ensure that both pins of the Earthing Clamp are in contact with bare metal on the tanker’s chassis.

e If the Earth connection is accidentally broken during the transfer, then the Earth Open lamp will light up and the
interlock contacts will open. Also, in the event that the vehicle does not get fully discharged through the probe (if
the Probe is clamped at an insulated section, or if proper contact with the vehicle chassis is not made because of
layers of paint), then the instrument will interpret this fault as an Open Circuit and arrest furtheroperations.

e On completion of the operation, the Earthing Clamp may be removed from the Tanker chassis and stowed on the
insulated Clamp-holder near the junction box.

e The Red Earth Open Lamp will light again.

It must be expressly noted that the Earthing Relay instrument must not be opened by the user, nor any attempt be made to
repair or replace any of the fuses in the event of a fault. The physical characteristics including creepage distances between
components within the instrument are an inherent and important part of the intrinsic safety design of the Earthing Relay. Any
disturbance in this aspect would render the instrument ineffective in intrinsic safety protection and make it potentially
dangerous in the event of a genuine fault. The manufacturers must be contacted immediately and the instrument sent for
repair / fuse replacement. This is a CIMFR directive.

SERVICE GUIDE

—_

Check fuse in power supply line to unit.

2. Check grounding of Enclosure to confirmed ground point.

3. Short contacts in the Contact Clamps together. By listening closely to the SGR-250 case, you should hear the relay
operate. Check the external circuits controlled by the SGR-250.

4, Check continuity of Cable-Clamp Assembly periodically. The Cord can “open up” If stretched too much or run over
frequently by the tankers.

5. Shut off the power to the SGR-250 and disconnect the unit from the power supply circuit before opening the cover.
Remove the cover and check the internal fuse.

6. If the above steps do not correct the problem, the instrument can be removed as follows:

a. Remove the front cover of the of the enclosure.

b.  Disconnect all field wiring.

C. The Earthing Relay electronic is mounted within a DIN Rail mounted enclosure. Carefully unscrew the terminals of
the enclosure and detach the enclosure. Return the entire module to the factory for repair and recalibration.

d. Include a note describing the nature of the problem.

DO NOT SUBSTITUTE COMPONENTS.
DO NOT ADJUST RESISTOR.

7. Replace Cable Clamp assembly when spring contacts become worn.
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SYMPTOM

POSSIBLE EXPLANATION

v' Check whether instrument is installed as
prescribed in the Manual.
1 Red EARTH OPEN lamp or Green EARTH OK lamp is v" Check whether the AC Power Supply to the
' not glowing instrument is in order.
v' Check whether the lamp is in good condition.
v' Check whether Fuse has blown.
v' Check whether instrument is installed as
prescribed in the Manual.
v' Check whether the grounding clamp is in
SGS is not switching to permissive (EARTH OK) good condition. .
2. state when Clamp is fitted to Tanker chassis (Red v ]E:hedet whethert 9|’|f°“”d'rrt‘.9 Clafmt[r)] hash begn
EARTH OPEN state continues to glow). Ixed 1o a metallic portion o € chassis,
which is devoid of paint/corrosion.
v" Check wiring connection between Earthing
Relay module and Terminal Block within the
instrument.
EARTH OK lamp is glowing - however, Relay ¥ Check whether Fuse has blown.
3. ’ v" Check contact wiring of Relay and ensure
contacts do not change over. .
proper connections.
v' Check whether Fuse has blown.
Relay contacts are operational — however, EARTH ¥ Check whether the lamp is in good condition.
4. ’ v" Check wiring connection between Earthing

OK lamp does not glow.

Relay module and Terminal Block within the
instrument.
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TERMINAL DETAILS

1]2|3]4[5]6 g|l9l10f11]12]13]14]15]16
LIN]E C |[NO NO| ¢ INO| ¢ |NO| ¢ |NO
?5?520732/ X [ Relay 1 | Relay 2 | Relay 3 | Relay 4 | Relay 5 Pl E.
TERMINAL TERMINAL
BLOCK NUMBER DETAILS
1 Line
2 Neutral } 230 V AC, 50 Hz Power Supply.
3 Earth
4 - EARTH OPEN
5 + (EXTERNAL RED)
2 NO CONNECTION
8 + EARTH OK
LOWER 9 - (EXTERNAL GREEN)
TERMINAL 10 C RELAY CONTACTS #1
BLOCK 11 NO (POTENTIAL FREE)
12 C RELAY CONTACTS #2
13 NO (POTENTIAL FREE)
14
15
16
17
18
19
20
21
gg NO CONNECTION
24
25
26
UPPER 27
TERMINAL 28
BLOCK 29
[INTRINSICALLY 30
SAFE 31
CONNECTIONS] 32 NO CONNECTION
33
34 E2
35 } (REFERENCE GROUND POINT)
36
37 NO CONNECTION
38 P1 PROBE FOR TANKER

THE RESPONSE POINT FOR THE LINE IMPEDANCE OF THE EARTHING
RELAY IS FACTORY SET FOR 8 OHMS. L.E., THE INSTRUMENT WILL
CONSIDER LINE RESISTANCE LESS THAN 8 OHMS AS POTENTIAL-
PARITY. THIS SETTING IS ADJUSTABLE VIDE AN INTERNAL
POTENTIOMETER UPTO 10 OHMS.
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Model Number
Type

Principle

Inputs

Ground Impedance

Design

Outputs
Contacts
Contact Rating

Control action

Indication

Power supply
Protections
Dimensions

Max. Ambient Temp

Cable type

Length

Clamp design

TECHNICAL SPECIFICATIONS

SGR-250.

Micro-controller based.

Intrinsically Safe Static Charge Grounding System of Tankers in
Loading Terminals.

[Vehicle Static Grounding System].

1. True-Earth point at loading area.
2. Probe from body of Tanker.

1to 10 Ohms
(Internally settable).

Intrinsically Safe
[CMRI certified].

Control Relay.

Two potential-free Relay change-over contacts.

5 Amps @ 230 V AC (Resistive Load).

Relays will get energized when Tanker body is safely grounded
1. Green Lamp indicating successful grounding (EARTH OK).
2. Red Lamp indicating EARTH OPEN (FAULTY).

90-270 V AC, 50 Hz (= 20%) AC power supply.

Fuses

75 x 100 x 110 mm.

50 °C.

Two Single-core, industrial grade chemical and abrasive
resistant able of 5 mts. (Not in our scope)

5 metres extended. (Not in our scope)

Nickel plated Steel
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