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Renogy PCL Series Inverter Charger External N-G 
Bonding Relay Installation Guide

1. Preface

This guide applies to the following Renogy PCL series inverter chargers. During installation, an 
external N-G Bonding Relay and an RCD/RCBO must be added by the installer.

SKU

R-INVT-PCL1-20111S-G2 R-INVT-PCL1-20123S-G2

R-INVT-PCL1-30111S-G2 R-INVT-PCL1-30123S-G2

R-INVT-PCL1-20111S-G3 R-INVT-PCL1-30111S-G3

2. What is an N-G Bonding Relay?

	z N = Neutral

	z G = Ground / PE

	z N-G Bonding = momentarily connecting the N and G conductors to provide a ground reference 
point for off-grid systems.

Function of the N-G Bonding Relay: Automatically connects N to G during off‑grid operation, 
creating a return path for fault current so that the RCD/RCBO or overcurrent protection can trip.

Therefore, an external N-G Bonding Relay must be used together with an RCD/RCBO (Residual 
Current Device). Without it, there is no leakage protection, resulting in a lethal shock hazard.

	z Without an N-G Bonding Relay: During off‑grid operation, the RCD/RCBO cannot establish a 
reliable leakage detection path. If a shock occurs, the device cannot accurately detect the fault 
and disconnect the power, significantly increasing the risk of injury or death.

	z With an N-G Bonding Relay but without an RCD/RCBO: The fault current has a path, but there 
is no leakage detection, so the system will not trip. Without an RCD/RCBO, the external N-G 
Bonding Relay is just a mechanical connection and provides no protection against electric shock – 
equivalent to “grounded but unprotected.”

	z With both: Complete protection against electric shock.

3. Component Selection Table

3.1. Required Accessories

Required Part Specification

AC Contactor

Normally Open (NO) type, coil voltage matches local utility power. 
Because voltages vary by region, it is recommended to provide the 
inverter charger specifications to the AC contactor supplier, who 
can then supply the exact model.

AC Contactor Base
Recommended to be supplied by the AC contactor supplier as a 
matching model. Must match the contactor; some brands may 
have the base integrated.

RCD/RCBO
Rated current must be greater than the inverter charger’s 
maximum output current.
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Required Part Specification

Insulated Enclosure At least IP20, compatible with the contactor or its base.

DIN Rail
Standard 35mm, used to mount the contactor, must match the 
contactor base.

Terminal Block For connecting the N and PE conductors.

Cable
Current‑carrying capacity greater than the inverter charger’s 
maximum output current.

3.2. AC Contactor Selection
Note: Voltage varies by region. It is strongly recommended to provide the inverter charger 
specifications to the AC contactor supplier for exact sizing.

	z The contactor must be Normally Open (NO) type, utilization category AC‑1. Do not use a 
general‑purpose intermediate relay (contact capacity is insufficient).

	z Coil voltage must strictly match the local utility voltage.

	z A brand with local certifications is recommended.

Inverter Charger 
Power Local Voltage Load Current

Recommended 
Contactor Main 
Contact Rating 
(≥125% margin)

Coil Voltage 
(must match)

1000W

110V

10.1A 25A

AC 110V / 120V2000W 20.2A 32A or 40A

3000W 30.3A 40A or 50A

1000W

220-230V

5.1A 16A or 25A

AC 220V / 230V2000W 10.1A 25A

3000W 15.2A 25A or 32A
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3.3. RCD/RCBO Selection
If local regulations mandate a trip current of 100mA or 300mA (e.g., some industrial sites), effective 
personal protection will not be provided. In such cases, an additional 30mA RCD/RCBO must be 
installed on the load side.

Inverter Charger 
Power Local Voltage

RCD/RCBO Rated Current
RCD/RCBO Trip 

Current
AC Input Side AC Output Side

1000W

110V

25A 16A

30mA (Type A)2000W 32A 25A

3000W 40A 40A

1000W

220-230V

16A 8A

30mA (Type A)2000W 25A 16A

3000W 32A 16A or 20A

4. Installation

4.1. Safety Preparation
Work with power off: Disconnect all power sources to the inverter charger (AC input, battery DC 
input) and wait at least 5 minutes for internal capacitors to discharge. Use a multimeter to verify no 
voltage on the inverter charger’s input/output terminals.

Safety protection: Wear insulated gloves during installation. Do not wear any metal jewelry, such as 
watches or necklaces. Electrical installation must be performed by qualified personnel and comply 
with local electrical safety codes.

Pre‑installation checks:
	z Confirm the inverter charger does not have a built‑in N-G Bonding Relay.

	z Contactor coil voltage matches the local AC voltage.

	z Contactor contact current rating is greater than the inverter charger’s maximum output current.

	z All grounding points and cables are reliable, and the grounding resistance ≤ 4Ω.

4.2. DC Side Grounding Notes
	z The inverter charger enclosure or ground terminal must be reliably grounded (connected to 

chassis/hull).

	z Do not connect the battery negative directly to the vehicle chassis – this may interfere with 
proper operation of the AC side N-G Bonding and RCD/RCBO, causing faults or safety hazards.

	z If system grounding is required, follow the “DC Grounding” instructions in the inverter charger 
manual; this is typically accomplished via the inverter charger’s internal ground terminal.

4.3. Wiring
	z Contactor main contacts (Normally Open): Connect in series between the N and PE 

conductors on the load side of the RCD/RCBO.

	z Contactor coil: Connect across the L and N conductors on the inverter charger AC input side 
(grid/generator).

	z RCD/RCBO: Install on the inverter charger AC output side, before the contactor main contacts 
(i.e., the RCD/RCBO load side connects to the contactor main contacts).
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	z Installation location: The N-G Bonding Relay must only be connected upstream of the RCD/
RCBO (i.e., on the load side of the RCD/RCBO). If connected downstream or elsewhere, shock 
protection will not function.

The diagram below uses a typical N-G Bonding Relay as an example. For detailed wiring, always refer 
to the wiring diagram provided by the AC contactor supplier.

Grid AC IN

Ground connection frame

High power load Socket
 

N
L

G

NG Bonding Relay

AC IN AC OUT

Inverter

AC IN RCD/RCBO 
  

 

General load 
Socket

AC OUT RCD/RCBO 

4.4. Testing
Only after passing the tests may the inverter charger be put into normal load operation.

Test Step Expected Result

1. Connect grid AC input, 
turn on inverter charger 

(grid‑tied mode)

Contactor coil energizes → main contacts open. Measure resistance 
between load side N and PE: open circuit (infinite).

2. Disconnect grid AC 
input (simulate utility 

power outage)

Contactor coil de‑energizes → main contacts close. Measure 
resistance between load side N and PE: near 0Ω (shorted).

3. Restore grid power Contactor must open again → N-G open circuit.
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5. Safety Warnings and Disclaimer

5.1. Serious Warnings
	z Do NOT operate this system without a 30mA RCD/RCBO installed. During an off‑grid leakage 

fault, the N-G Bonding Relay will allow fault current to flow continuously, leaving hazardous voltage 
on the enclosure and directly threatening life.

	z All installation must be performed by a licensed electrician and comply with local electrical codes. 
Operation by non‑qualified personnel may result in electric shock, fire, or death.

	z All live parts must be enclosed in an insulated enclosure to prevent accidental contact.

5.2. Disclaimer
1.	 This guide is for technical reference only and does not supersede local mandatory codes. The 

user is solely responsible for ensuring compliance with all applicable regulations.

2.	 The manufacturer assumes no liability for any loss or damage caused by:

	z Installation, modification, or repair by non‑licensed personnel

	z Failure to install an RCD/RCBO as required by this guide

	z Use of contactors, RCDs/RCBOs, or cables that do not meet specifications

	z Violation of local electrical codes

3.	 This device is only responsible for N-G switching; leakage protection is exclusively provided by 
the RCD/RCBO. The selection, installation, and testing of the RCD/RCBO are the responsibility 
of the installer.

4.	 Damage caused by using components without local certifications will void the warranty.

6. FAQ

	z Q1: How can I tell if the inverter charger has a built‑in N-G Bonding Relay?
A: Check the manual for keywords: NG Bonding Relay, Ground Relay, Neutral Ground Bond. If none are 
present, an external relay is required.

	z Q2: Can I use the system without an RCD/RCBO?
A: Absolutely not. No RCD/RCBO = no leakage protection = risk of fatal electric shock.

	z Q3: Will an N-G Bonding Relay cause nuisance tripping of the RCD/RCBO?
A: No. The relay closes only during off‑grid operation, and the RCD/RCBO detects the difference 
between L and N currents; N-G bonding does not create a differential current.

	z Q4: What if the contactor contacts weld shut?
A: This will prevent N-G from opening even during grid‑tied mode → multiple N-G connections → 
possible RCD/RCBO nuisance tripping. Test monthly; if welded, replace the contactor immediately.

	z Q5: The inverter charger comes with a built‑in RCD/RCBO – do I still need an external one?
A: Check whether the inverter charger’s output side already has a 30mA RCD/RCBO. Most inverter 
chargers do not include one; always refer to the manual. If not present, an external one is required.

	z Q6: Why can’t I use a general‑purpose intermediate relay?
A: Intermediate relays typically have contact current ratings ≤10A, insufficient to carry the inverter 
charger’s output current, leading to contact burnout or even fire.

	z Q7: During testing, N‑G is always closed (even when grid power is connected). What could 
be wrong?

A: Possible causes: welded contactor contacts, coil not energized (incorrect voltage or broken 
circuit), or wiring error. Immediately disconnect power and troubleshoot.


