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[bookmark: _Toc145932658][bookmark: _Toc227124566][bookmark: _Toc325728713][bookmark: About]About This Document
Purpose
This document describes the embedded telecom power 4830-A1 (ETP4830-A1) in terms of the composition, configurations, installation, cable connections, troubleshooting measures, and component replacement.
Intended Audience
This document is intended for:
Technical support personnel
Maintenance personnel
Symbol Conventions
The symbols that may be found in this document are defined as follows.
	Symbol
	Description

	[image: danger]
	Alerts you to a high risk hazard that could, if not avoided, result in serious injury or death.

	[image: wanning]
	Alerts you to a medium or low risk hazard that could, if not avoided, result in moderate or minor injury.

	[image: caution]
	Alerts you to a potentially hazardous situation that could, if not avoided, result in equipment damage, data loss, performance deterioration, or unanticipated results.

	[image: tip]
	Provides a tip that may help you solve a problem or save time.

	[image: note]
	Provides additional information to emphasize or supplement important points in the main text.
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[bookmark: _Ref218071467][bookmark: _Toc325728714]ETP4830-A1 Overview
[bookmark: _Toc325728715]System Composition and Configuration
The ETP4830-A1 is a 1 U high embedded power system customized for access network equipment. It supplies stable and reliable direct current (DC) power to telecom equipment by converting alternating current (AC) into (DC).
System Composition
The ETP4830-A1 consists of a power distribution subrack, a site monitoring unit (SMU), and two rectifiers. Table 1-1 lists its components.
[bookmark: _Ref325724581]ETP4830-A1 components
	Power System
	Component Model
	Component
	Quantity

	ETP4830-A1
	ETP4830ZB-A1
	Power distribution subrack
	1

	
	SMU01B
	SMU
	1

	
	R4815N1
	Rectifier
	2


[bookmark: tabled0e233]
[bookmark: figd0e555][bookmark: _Ref325724642]ETP4830-A1
[bookmark: gen-id1.5.6.2.2.5.2][image: ]
	(1) AC input port
	(2) SMU01B
	(3) R4815N1 (2 PCS)



[bookmark: _Toc325728716]Working Principles
The ETP4830-A1 working principles are described as follows:
The ETP4830-A1 is supplied with single-phase AC power.
Rectifiers are energized by AC power through a backplane.
The DCs generated by rectifiers converge on a busbar and then are divide into multiple routes to power loads.
[bookmark: _Ref300820687]The SMU monitors operating parameters for the ETP4830-A1 in real time, analyzes the operating status, and generates alarms when necessary.
[bookmark: _Ref325724609]ETP4830-A1 conceptual diagram
[image: ]

[bookmark: _Ref325724591][bookmark: _Ref325724595][bookmark: _Toc325728717]Component Description
[bookmark: _Toc325728718]AC/DC Power Distribution Subrack
AC/DC power distribution subrack of the ETP4830-A1
[bookmark: gen-id1.9.6.4.3.2.3.2][image: ]

Cables are routed in and out from the front, which is easy to maintain and operate.
[bookmark: _Toc325728719]Rectifier
[bookmark: _Ref321379167]Rectifier
[image: ]

The rectifier has the following features:
Works efficiently and runs stably.
Is hot-swappable.
Is protected against input overvoltage, input undervoltage, input overcurrent, output overvoltage, output short circuit, output current limiting, and overtemperature.
For details about the rectifier technical specifications, see Table 2-1.
[bookmark: Functions_3_fig_02474088]Rectifier panel
[bookmark: gen-id1.5.9.4.2.2.1.2.2][image: ]
	[bookmark: gen-id1.5.9.4.2.2.1.2.3](1) Power indicator
	(2) Alarm indicator
	(3) Fault indicator



Indicator description
	Indicator
	Color
	Status
	Description
	Measures

	Power indicator
[image: ]
	Green
	Steady on
	The rectifier has an AC power input.
	The rectifier runs properly and no measure is required.

	
	
	Off
	The rectifier has no AC power input.
	Replace the rectifier if the AC input is normal.

	
	
	
	The rectifier is faulty.
	Replace the rectifier.

	
	
	Blinking at 0.5 Hz
	The rectifier is being queried.
	The rectifier runs properly and no measure is required.

	
	
	Blinking at 4 Hz
	The rectifier is loading an application program.
	The rectifier automatically recovers after loading, and no measure is required.

	ALM indicator
[image: ]
	Yellow
	Off
	No alarm is generated.
	The rectifier runs properly and no measure is required.

	
	
	Steady on
	The rectifier generates a prewarning for power limiting due to ambient overtemperature.
The rectifier generates an alarm for protection or shut-down due to ambient overtemperature or undertemperature.
	Check that the air vent is not blocked and the ambient temperature is within a normal range.

	
	
	
	The rectifier is protected against AC input overvoltage or undervoltage.
	Check the power grid voltage.

	
	
	
	The rectifier is hibernating.
	The rectifier runs properly and no measure is required.

	
	
	Blinking at 0.5 Hz
	The rectifier communication is interrupted.
	Replace the rectifier or SMU.

	Fault indicator
[image: ]
	Red
	Off
	The rectifier is not faulty.
	The rectifier runs properly and no measure is required.

	
	
	Steady on
	The rectifier is locked due to output overvoltage.
	Remove the rectifier and then insert it after 1 minute.

	
	
	
	There is no output because the rectifier is faulty.
	Replace the rectifier.



[bookmark: _Toc325728720][bookmark: Functions_4]SMU
[bookmark: _Ref321469999]SMU
[image: ]

The SMU performs the following functions:
Performs comprehensive power management and intelligent battery management.
Provides four dry contact outputs over the DB 50 port.
Provides seven reserved Boolean value inputs over the DB 50 port.
SMU panel
[image: ]
	(1) Run indicator
	(2) Alarm indicator
	(3) Liquid crystal display (LCD)

	(4) Button
	(5) Locking latch
	(6) DB50 port (reserved)

	(7) Battery temperature sensor port
	(8) RS232/RS485 port
	(9) COM port



[bookmark: _Ref245788970]Indicator description
	Power System
	Color
	Status
	Description

	Run indicator
	Green
	Off
	The SMU is faulty or has no power input.

	
	
	Blinking at 0.5 Hz
	The SMU runs properly and communicates with the host properly.

	
	
	Blinking at 4 Hz
	The SMU runs properly but does not communicate with the host properly.

	Fault indicator
	Red
	Off
	No major alarm is generated.

	
	
	Steady on
	A major alarm is generated.


[bookmark: Functions_5]
[bookmark: _Toc325728721]Monitoring Networking
The ETP4830-A1 is networked with access network equipment through an SMU only over point to point (PTP) protocols, original master/slave protocols, and normalized master and slave protocols.
[bookmark: _Toc325728722]Ports
The ports on the ETP4830-A1 include the AC input port, AC output port, DC input port, and DC output port on the power distribution subrack, and the communications ports on the SMU. For details, see section 1.3 "Component Description." 

	6 Component Replacement
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[bookmark: _Toc325728723]Engineering Design
[bookmark: _Ref325724618][bookmark: _Ref325724627][bookmark: _Toc325728724]Engineering Drawing
ETP4830-A1 dimensions
[image: ]

[bookmark: _Ref325724582]Specifications for input and output terminals
	Terminal
	Capacity
	User Cable Terminal
	Recommended Cable
	Protection Fuse Capacity

	AC input terminal (L and N)
	13 A Max
	OT4 wiring terminal
	2.5–4 mm2
	

	Protective earth (PE)
	N/A
	OT4 wiring terminal
	2.5–4 mm2
	

	Load 1 (LOAD1)
	17 A
	14120040x1
14110036x4
	Two 1 mm2 cables
	20 A (fuse)

	Load 2 (LOAD2)
	17 A
	14120040x1
14110036x4
	Two 1 mm2 cables
	20 A (fuse)

	Battery (BATT)
	17 A
	14120040x1
14110036x4
	Two 1 mm2 cables
	20 A (fuse)

	NOTE
The actual ampacity on each DC output route must be lower than or equal to the rated capacity of the fuse that controls the route.



[bookmark: _Toc325728725]Conceptual Diagram
See Figure 1-2.
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[bookmark: _Toc325728726]Installation
[bookmark: _Toc325728727]Preparations
[bookmark: _Toc325728728]Getting Familiar with the Site
The ETP41830-A1 applies to a standard 19-inch rack. For its dimensions, see section 2.1 "Engineering Drawing."
Project Survey
The ETP4830-A1 is a power system embedded in a cabinet, so its connections are mainly inside the cabinet, and the related cables are provided by the cabinet supplier.
Tools
Tools
	Tool
	Picture
	Function

	Multimeter
	[image: ]
	Used to measure electrical properties.

	Phillips screwdriver (M3 and M6)
	[image: ]
	Used to connect cables and tighten screws.

	Flat-head screwdriver (M3 and M6)
	[image: ]
	Used to connect cables and tighten screws.

	Socket wrench
	[image: ]
	Used to tighten bolts

	Torque wrench
	[image: ]
	Used to tighten bolts

	Adjustable wrench
	[image: ]
	Used to tighten bolts

	Hex key (M5)
	[image: ]
	Used to tighten bolts

	COAX crimping tool
	[image: ]
	Used to crimp cord end terminals.

	Diagonal pliers
	[image: ]
	Used to cut cables

	Wire stripper
	[image: ]
	Used to peel cables

	Polyvinyl chloride (PVC) insulation tape
	[image: ]
	Used to insulate wires and conductors.

	Fuse extracting unit
	[image: ]
	Used to install or remove fuses.

	Brush
	[image: ]
	Used to clean shells and panels and apply paint.

	Sandpaper
	[image: ]
	Used to remove rust.

	Cotton cloth
	[image: ]
	Used to clean shells and panels.

	Protective gloves
	[image: ]
	Used to protect hands.

	Paint
	[image: ]
	Used to prevent rust.



[bookmark: _Toc325728729]Installation
[bookmark: section_PDU_change][bookmark: _Toc325728730]Installing a Power Subrack
Figure 3-1 shows how to install an ETP4830-A1 in a 19-inch rack.
[bookmark: _Ref325724635]Rack-mounting an ETP4830-A1
[image: 3-1]

[bookmark: Functions_7][bookmark: _Toc325728731]Installing Modules
This section describes how to install an SMU and rectifiers.

[image: caution]
After installing a module, push the locking latch towards the right to lock the module.
Installing an SMU
Installing an SMU
[image: ]

To install an SMU, perform the following steps:
0. Open the SMU handle and push the SMU into the correct slot shown in Figure 1-1.
Push the handle into the handle slot.
Push the locking latch towards the right to lock the SMU.
----End
Installing Rectifiers
A rectifier is installed in the same manner as an SMU.
[bookmark: gen-id1.6.5.1][bookmark: _Toc325728732]Cable Connections
[bookmark: gen-id1.6.5.2][bookmark: gen-id1.6.5.3.1.1]Connect cables in the following sequence: ground cables, communications cables, signal cables, load cables, battery cables, and AC input power cables.

[image: caution]
Before connecting a cable, ensure that no AC power is being supplied.
[bookmark: Functions_8]Do not confuse load ports and battery ports.
[bookmark: _Toc325728733]Connecting Ground Cables
Ground cables must be connected first and disconnected last. Figure 3-3 shows how an ETP4830-A1 is grounded.
[bookmark: fig_023E18C8][bookmark: _Ref325724646]Ground cable connection
[bookmark: gen-id1.6.5.5.2.2.2][image: 3-3]

[bookmark: Functions_9][bookmark: _Toc325728734]Connecting Communications Cables and Signal Cables
Connecting Communications Cables
Figure 3-4 shows how a communications cable is connected. Table 3-2 describes the communications ports.
[bookmark: _Ref325724649]Communications cable connection
[bookmark: gen-id1.6.5.6.2.1.2.2][image: 3-4]
[bookmark: tabled0e1599]
[bookmark: _Ref325725031]Communications port description
	Communications Port
	Communications Parameter
	Protocol

	COM port
	Baud rate: 9600 bit/s or 19,200 bit/s
	Access network protocol

	RS485/RS232 port
	Baud rate: 9600 bit/s or 19,200 bit/s
	Access network protocol



[bookmark: tabled0e1696]Description for the pins in the COM and RS485/RS232 ports
	Pin
	Signal
	Description

	1
	TX+
	Sends data over RS485.

	2
	TX–
	

	4
	RX+
	Receives data over RS485.

	5
	RX–
	

	3
	RX232
	Receives data over RS232.

	7
	TX232
	Sends data over RS232.

	6
	PGND
	Connects to the ground.

	8
	N/A
	N/A


[bookmark: tabled0e1809]
[bookmark: _Toc325728735]Connecting Load Cables
Load cable connection
[image: ]
[bookmark: gen-id1.6.5.7.2.1.4.2]
[bookmark: Functions_11][bookmark: _Toc325728736]Connecting Battery Cables
Battery cables are connected in the same manner as load cables.
[bookmark: Functions_12][bookmark: _Toc325728737][bookmark: gen-id1.6.5.9.2.1]Connecting AC Input Power Cables

[image: caution]
Before connecting an AC input power cable, switch the corresponding circuit breaker on the alternating current distribution box (ACDB) to OFF.
Before connecting an AC input power cable, install an external circuit breaker to protect the ETP4830-A1.
To connect an AC input power cable to the ETP4830-A1, perform the following steps:
Remove the protective cover over AC input terminals.
Connect the neutral wire to the N wiring terminal.
Connect the live wire to the L wiring terminal.
[image: ]
[bookmark: fig_028C7360]If a 100/110 V dual-live wire is used, connect the two live wires to the L and N wiring terminals respectively.
AC input power cable connection
[bookmark: gen-id1.6.5.9.2.2.4.2][image: ]

[bookmark: _Toc325728738]Installation Verification and Power-On
Verifying the Installation
After the installation, verify that:
The ETP4830-A1 is grounded properly.
All cables are connected securely.
The AC input circuit breaker is switched off.
Load cables and battery cables are connected correctly.
No short circuit occurs between live wires, neutral wires, and ground cables, between load polarities, or between battery polarities. If any short circuit occurs, check the cable connections carefully before powering on the ETP4830-A1. 
Powering On the ETP4830-A1
To power on the ETP4830-A1, perform the following steps:
Switch on the AC input circuit breaker.
Connect rectifiers. If the Run indicator (green) on a rectifier panel is steady on, the rectifier is powered on successfully.
If the Run indicator (green) on the SMU panel is blinking and the LCD is on, the SMU is powered on successfully.
[bookmark: _Toc325728739]Setting Parameters
After powering on the ETP4830-A1 for the first time, set the SMU parameters based on the actual ETP4830-A1 configuration.
Set SMU communications parameters based on actual requirements.
To allow the SMU to communicate with Huawei communications equipment over an RS485/RS232 port, set communications addresses for Huawei communications equipment on the LCD.
Setting Parameters for the Communication with Huawei Communications Equipment
On the LCD, set the communications address (0 by default) by choosing Settings -> Com Settings -> Address and set baud rate (9,600 bit/s by default) by choosing Settings -> Com Settings -> COM Port -> Baud.
Setting System Parameters
[bookmark: _Ref300835706]After the ETP4830-A1 is delivered, certain parameters on the SMU are configured by default. You can change the parameter values on the LCD. Table 3-4 lists the configurable parameters.
[bookmark: _Ref325724672]Configurable parameters
	Second-Level Menu
	Third-Level Menu
	Fourth-Level Menu
	Default Value
	Value Range

	Batt Settings
	Batt String
	N/A
	1
	0–1

	
	Capacity
	N/A
	12
	5AH–1000AH

	Com Settings
	Address
	N/A
	0
	0–31

	
	COM Port
	Baud
	9600
	9600, 19200

	
	RS485/RS232 Port
	Baud
	9600
	9600, 19200

	
	
	Mode Select
	Slave
	Slave, Master

	DC Settings
	FC Volt
	N/A
	53.5V
	47.0V–57.5V

	
	BC Volt
	N/A
	56.5V
	53.6V–57.0V

	
	Over Volt
	N/A
	58.0V
	58.0V–60.0V

	
	Under Volt
	N/A
	45.0V
	44.1V–51.5V

	
	LLVD Enable
	N/A
	No
	No, Yes

	
	LLVD Volt
	N/A
	44.0
	43.1-44.9

	
	BLVD Enable
	N/A
	Yes
	Yes, No

	
	BLVD
	N/A
	43.0V
	35.0V-43.8V

	AC Settings
	Over Volt
	N/A
	280VAC
	181VAC–300VAC

	
	Under Volt
	N/A
	180VAC
	60VAC–279VAC

	Alarm Settings
	Alarm Severity
	N/A
	N/A
	N/A

	
	Digital Alarm
	N/A
	N/A
	N/A

	
	Rely Relate
	N/A
	N/A
	N/A

	Rec Settings
	Sleep Enable
	N/A
	No
	Yes, No

	
	Best Effi Point
	N/A
	70%
	60%–80%

	
	Exch Cycle
	N/A
	7days
	5–30 days

	
	Min Num Rect On
	N/A
	1 psc
	1–3 PSC

	System Settings
	Text
	N/A
	Chinese
	Chinese, English

	
	Batt Shunt Coef
	N/A
	50A/50mV
	1–999A/1–99mV

	
	Disp Contrast
	N/A
	3
	2–5

	
	Modify PWD

	N/A
	00200
	N/A

	
	
	N/A
	10020
	N/A

	
	Date
	N/A
	N/A
	N/A

	
	Time
	N/A
	N/A
	N/A
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[bookmark: _Toc325728740]Routine Maintenance
[bookmark: tabled0e1715]Maintain the ETP4830-A1 periodically based on site requirements. The recommended maintenance period is six months. If any fault is detected, rectify it immediately.
Routine maintenance checklist
	Task
	Content

	
	Check That
	Check Method
	Repair When
	Measures

	Preventive maintenance inspection (PMI)
	Indicators are in the normal state.
	Observe the indicators.
	Alarms are generated.
	See section 5.2 "Rectifying Common Faults."
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[bookmark: tabled0e958][bookmark: _Toc325728741]Troubleshooting
[bookmark: _Toc325728742]Troubleshooting Flowchart
[image: 5-1]

[bookmark: _Ref325725071][bookmark: _Ref325725075][bookmark: _Toc325728743]Rectifying Common Faults
[bookmark: table_03B30D51]Common faults and troubleshooting measures
	Symptom
	Possible Cause
	Measures

	AC power failure
	The AC input power cable is faulty.
The mains supply or diesel generator (D.G.) fails.
	1. If the AC input power cable is not connected properly, reconnect it.
2. If the AC input power is unavailable, check that no open or short circuits occur in the AC input loop. If the AC input loop is normal, contact the mains supplier. If the AC input is from a D.G., check and repair the D.G. by referring to the D.G. User Manual.
3. If the power failure is for a short time, use storage batteries to power DC-powered loads. If the power failure is for a long time, use another power supply.

	AC overvoltage or undervoltage
	The AC overvoltage or undervoltage alarm threshold is not set properly on the SMU.
The mains supply or D.G. fails.
	1. Adjust the AC overvoltage or undervoltage alarm threshold to a proper value.
2. If the AC input is from mains, contact the mains supplier. If the AC input is from a D.G., check and repair the D.G. by referring to the D.G. User Manual.

	DC overvoltage or undervoltage
	The DC overvoltage or undervoltage alarm threshold is not set properly on the SMU.
The rectifier is faulty.
	1. Adjust the DC overvoltage or undervoltage alarm threshold to a proper value.
2. If storage batteries supply power properly, remove all rectifiers and then install them one by one. If an overvoltage alarm is generated when you install a rectifier, replace this rectifier.

	Charge overcurrent
	Rectifier communication failure
The battery loop is faulty.
	1. Install the rectifier in the correct subrack. If the rectifier has poor contact with the subrack, reseat it and secure it to the subrack.
2. Check that the battery loop is not faulty or short-circuited.
3. Replace faulty storage batteries.

	Battery disconnection.
	The battery parameters are not set properly on the SMU.
The contactor is faulty.
	1. If the mains supply fails or the battery voltage is below the BLVD threshold, contact the mains supplier.
2. Enable the BLVD function on the SMU.
3. Replace faulty battery cables and connectors.
4. If the contactor is faulty or cannot be connected or disconnected, replace the contactor.

	Battery loop disconnection
	The battery fuse is blown.
The battery loop is faulty.
The contactor is faulty.
Storage batteries are faulty.
	1. Replace faulty fuses.
2. Replace faulty battery cables and connectors.
3. If the contactor is faulty or cannot be connected or disconnected, replace the contactor.
4. Replace faulty storage batteries.

	Overhigh or over low ambient temperature
This alarm can be generated only when an ambient temperature sensor is installed.
	The ambient temperature alarm threshold is not properly set on the SMU.
The temperature inside the shelter where the ambient temperature sensor is installed is beyond a normal range.
The ambient temperature sensor is faulty.
	1. Adjust the ambient temperature alarm threshold to a proper value.
2. Repair the temperature control system in the shelter if it is faulty. After the temperature inside the shelter is adjusted to a normal range, the alarm is automatically cleared.
3. Replace the faulty ambient temperature sensor.

	Overhigh or over low ambient humidity
This alarm can be generated only when a humidity sensor is installed.
	The ambient humidity alarm threshold is not properly set on the SMU.
The shelter where the humidity sensor is installed is beyond a normal range.
The humidity sensor is faulty.
	1. Adjust the ambient humidity alarm threshold to a proper value.
2. If there is water in the shelter, remove the water by using a dry cotton cloth or dehumidifier.
3. If the ambient humidity is within a normal range but the alarm persists, check and repair the humidity sensor.

	Overhigh or over low battery temperature
(This alarm can be generated only when a battery sensor is installed.)
	Temperature inside the battery compartment is greater than the maximum value.
The battery temperature alarm threshold is not properly set on the SMU.
The battery charge current is greater than the maximum value.
The battery temperature sensor is faulty.
	1. Adjust the battery temperature alarm threshold to a proper value.
2. If the temperature inside the battery compartment is greater than the maximum value, lower the temperature. The alarm is cleared automatically after the temperature drops to a normal range.
3. If the charge current is greater than the maximum value, change equalized charging into float charging and check whether the charge current is lowered. If the charge current is still overhigh, reduce the charge current. If the battery temperature is still greater than the maximum value, replace faulty storage batteries.
4. Replace the faulty battery temperature sensor.

	Door status sensor alarm
(This alarm can be generated only when a door status sensor is installed.)
	The cabinet door is open.
The door status sensor is faulty.
	1. Close the cabinet door.
2. If the alarm persists after the cabinet door is closed, check and repair the door status sensor.

	Water sensor alarm
(This alarm can be generated only when a water sensor is installed.)
	There is water in the shelter.
The water sensor is faulty.
	1. If there is water in the shelter, remove the water by using a dry cotton cloth or dehumidifier.
2. If there is no water but the alarm persists, check and repair the water sensor.

	Smoke sensor alarm
(This alarm can be generated only when a smoke sensor is installed.)
	There is smoke in the shelter.
The smoke sensor is faulty.
	1. If there is smoke in the shelter, put out the fire immediately and open the shelter door for ventilation.
2. If there is no smoke but the alarm persists, check and repair the smoke sensor.

	Rectifier fault
	The rectifier has poor contact with the monitoring backplane.
The rectifier is faulty.
	1. If the Fault indicator on the rectifier panel is steady red, remove the rectifier, and then reinstall it after the indicator turns off.
2. If the alarm persists, replace the rectifier.

	Rectifier shutdown
Rectifier protection
	The rectifier input voltage is beyond a normal range.
The rectifier is faulty.
	1. If the mains supply voltage is higher than the rectifier AC overvoltage threshold (300 V) or lower than the rectifier AC undervoltage threshold (85 V) for a long time, contact the mains maintenance personnel to improve the power grid.
2. If the rectifier input voltage is within a normal range but the alarm persists, replace the rectifier.

	Failed communication between the rectifier and the SMU
	The rectifier has poor contact with the monitoring backplane.
The rectifier is not installed.
The rectifier is faulty.
	1. Install the rectifier in the correct subrack. If the rectifier has poor contact with the subrack, reseat it and secure it to the subrack.
2. If the alarm persists, replace the rectifier.

	Load fuse blown
	The load current is greater than the maximum value or the load route is short-circuited.
	If the load power is within a normal range and the load route is not short-circuited, replace the fuse.



[image: note]
After a fault is rectified, the corresponding alarm is automatically cleared on the SMU and the alarm information is stored in the alarm history.
After replacing an SMU, reset parameters.
The SMU and rectifiers are hot-swappable.
[bookmark: _Toc325728744]Component Troubleshooting
Rectifying Rectifier Faults
A rectifier is damaged if either of the following conditions is not met:
When the rectifier does not communicate with the SMU, the Run indicator on the rectifier is steady on, the Fault indicator is off, and the AC input voltage is around 220 V. The rectifier output is normal.
The SMU can perform equalized charging, float charging, and current limiting control for the rectifier when the communication cable to the rectifier is correctly connected and communication is established between the rectifier and the SMU.
Rectifying SMU Faults
The common SMU faults are as follows:
The SMU is faulty, for example, when one of the following occurs: SMU breakdown, startup failure, LCD failure, and keyboard operation failure.
The SMU does not generate an alarm when a fault occurs.
The SMU generates an alarm (false alarm) when the system runs properly.
Communication is interrupted when the SMU monitors the subordinate equipment.
The SMU fails to control or monitor all the modules when these modules run properly and communications cables are connected properly.
The SMU fails to monitor and control AC distribution and DC distribution when AC and DC power is distributed normally and communications cables are connected properly.
Parameters cannot be set or operating information cannot be viewed on the SMU.
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[bookmark: _Toc325728745]Component Replacement
[image: note]
Do not disconnect loads when replacing main components. You must take measures to ensure that loads are not disconnected. For example, do not disconnect storage batteries or the AC input power at the same time.
If load disconnection is indeed required, seek the customer's prior consent.
Rectifiers and the SMU are hot-swappable.
Replacing a Rectifier
To replace a rectifier, perform the following steps:
Unscrew the rectifier panel using a screwdriver.
Gently draw the handle outwards, and then remove the rectifier from the subrack, as shown in Figure 6-1.
Insert a new rectifier into the subrack. Then loosen the screws on the handle and pull out the handle.
Slide the new rectifier into the subrack slowly along the guide rail, and then lock the handle.
[bookmark: _Ref325724690]Tighten the screws on the handle, as shown in Figure 6-2.
[bookmark: _Ref325724688]Removing a rectifier
[image: ]

[bookmark: _Ref325724691]Installing a rectifier
[image: ]

----End
Replacing an SMU
To replace an SMU, perform the following steps:
Push the locking latch towards the left.
[bookmark: _Ref325724696]Draw the handle outwards to remove the SMU, as shown in Figure 6-3.
[bookmark: _Ref325724697]Removing an SMU
[image: ]

Insert a new SMU into the subrack, push the locking latch towards the left, and pull out the handle.
Slide the new SMU into the subrack slowly along the guide rail, and then push the locking latch towards the right, as shown in Figure 6-4.
Resetting parameters on the SMU.
[bookmark: _Ref325724701]Installing an SMU
[image: ]

----End
Replacing a Power Distribution Subrack
To replace an SMU, perform the following steps:
Disconnect the power supply to the ETP4830-A1.
Remove the SMU and all rectifiers.
Disconnect the cables to the power distribution subrack and then remove the subrack.
Install a new subrack.
[bookmark: _Ref300836161]Reinstall the SMU and all rectifiers and reconnect the cables.
----End
Replacing a Fuse
Table 6-1 lists the specifications for the load and battery fuses. A new fuse must have the same specifications as the original fuse.
[bookmark: _Ref325725055]Fuse specifications
	Fuse
	Specifications

	(1) LOAD1 fuse
	250 V AC, 20 A, slow blowing

	(2) LOAD2 fuse
	250 V AC, 20 A, slow blowing

	(3) BATT fuse
	250 V AC, 20 A, slow blowing



To replace a fuse, perform the following steps:
0. Disconnect the loads on the same route as the fuse.
Hold down the fuse holder and turn it anticlockwise, and then remove the fuse.
Insert a new fuse with the same specifications as the original one into the fuse holder. Hold down the fuse holder and turn it clockwise to install the fuse.
Connect the loads on the same route as the fuse.
Replacing a Battery String
To avoid system power failures, replace a battery string by performing the following steps:
Ensure that the AC input power supply is normal.
On the LCD, configure the ETP4830-A1 to work in manual mode and disconnect the BLVD route.
Remove the battery fuse.
Replace the storage batteries.
Reinstall the battery fuse.
Configure the ETP4830-A1 to work in automatic mode.
Wait until the ETP4830-A1 is powered on automatically. 
You can leave the site only after checking that:
No battery loop broken alarm is generated.
The battery charge current is not 0.
----End
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[bookmark: _Toc325728746]Appendix
[bookmark: _Toc325728747]Technical Specifications
[bookmark: _Ref300750807]Technical specifications
	Category
	Item
	Specifications

	Environmental specifications
	Operating temperature
	–40°C to +70°C

	
	Storage temperature
	–40°C to +70°C

	
	Transportation temperature
	–40°C to +70°C

	
	Operating humidity
	5%–95% RH (non-condensing)

	
	Storage humidity
	5%–95% RH (non-condensing)

	
	Altitude
	0–4000 m
When the altitude ranges from 2000 m to 4000 m, the operating temperature decreases by 1ºC for each additional 200 m.

	
	Other requirements
	The LCD is normal within the operating temperature range of –20°C to +70°C and the storage temperature range of –30°C to +80°C.

	AC input
	Input mode
	Single-phase, three-wire (L, N, and PE)

	
	Input voltage
	85–300 V AC (rated voltage: 220 V AC)

	
	Input frequency
	45–66 Hz (rated frequency: 50 Hz)

	
	Power factor
	≥ 0.99 (100% load power)

	DC output
	Output voltage range
	–43.2 V to –57.6 V

	
	Default output voltage
	–53.5 V

	
	Maximum output power
	2x1000 W

	
	Regulated voltage precision
	≤ ±0.6%

	
	Peak-to-peak noise voltage
	≤ 200 mV (0–20 MHz)

	
	Others
	No damage is caused if a storage battery is connected reversely.

	AC input protection
	AC input overvoltage protection threshold
	Overvoltage protection is triggered when the single-phase AC input voltage exceeds the AC input overvoltage protection threshold (300 V AC by default).

	
	AC input overvoltage recovery threshold
	When the voltage is restored to 290 V AC, the output resumes.

	
	AC input undervoltage protection threshold
	Undervoltage protection is triggered when the single-phase AC input voltage is below the AC input undervoltage protection threshold (80 V AC by default).

	
	AC input undervoltage recovery threshold
	When the voltage is restored to 85 V AC, the output resumes.

	DC output protection
	DC output overvoltage protection threshold
	58.5–60.5 V DC

	Rectifier
	Efficiency
	R4850N1: > 93% (30%–100% load power), maximum point: 94%

	
	Output power
	R4815N1: 1000 W (input voltage: 176–300 V AC)
500 W (input voltage: 85–175 V AC)

	
	Overvoltage protection
	Voltage range: 58.5–60.5 V DC
If an overvoltage occurs inside the rectifier, the rectifier experiences a deadlock. 
External overvoltage:
If the external voltage is less than 63 V, the rectifier is in the standby. If overvoltage disappears, the rectifier output resumes.
If the external voltage is greater than 63 V for more than 500 ms, the rectifier experiences a deadlock.

	EMC specifications
	Conducted emission (CE)/Radiated emission (RE)
	CISPR 22/EN 55022 class B

	
	Harmonic
	IEC 61000-3-12

	
	Fluctuation and blinking
	IEC 61000-3-3

	
	Electrostatic discharge (ESD)
	Contact discharge: 6 kV
Air discharge: 8 kV
Signal port discharge: 2 kV

	
	Electrical fast transient (EFT)
	Signal port: 1 kV (criterion B
Power port: 2 kV (criterion B)

	
	Radiated susceptibility (RS)
	Signal port: 3 V/m
Power port: 10 V/m

	
	Conducted susceptibility (CS)
	Signal port: 3 V
Power port: 10 V

	
	Surge
	For AC power ports, 
Differential mode: 2 kV
Common mode: 4 kV

	
	DIP
	IEC61000-4-11

	Others
	Surge protection
	For AC power ports,
Differential mode: 5 kA
Common mode: 5 kA

	
	Safety and regulatory design
	Complies with IEC 60950-1/GB 4943 and passes the certification of the Conformite Europeenne (CE) and Technical Watch-Over Association (TUV).

	
	Mean time between failures (MTBF)
	250,000 hours (at 25°C)

	Structure
	Dimensions (H x W x D)
	ETP4830-A1: 43.6 mm x 442 mm x 25 5 mm
R4815N1 and SMU01B: 40.8 mm x 95.5 mm x 208 mm

	
	Weight
	≤ 10 kg (including modules)

	
	Protection level
	IP20

	
	Installation mode
	Installed in a 19-inch cabinet by being equipped with mounting ears

	
	Maintenance mode
	Operated and maintained from the front

	
	Cooling mode
	Fan-cooled



[bookmark: _Toc325728748]LCD Menu
Figure 7-1 shows the LCD menu hierarchy. For parameter settings, see Table 3-4.
[bookmark: _Ref325724753]LCD menu hierarchy
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[bookmark: _Ref218072057][bookmark: _Toc325728749]Acronyms and Abbreviations
	A
	

	AC
	alternating current

	ACDB
	alternating current distribution box

	
	

	B
	

	BLVD
	battery low voltage disconnection

	
	

	C
	

	CE
	European Conformity

	CISPR
	International Special Committee on Radio Interference

	CS
	conducted susceptibility

	
	

	D
	

	D.G.
	diesel generator

	DC
	direct current

	
	

	E
	

	EMC
	electromagnetic compatibility

	ESD
	electrostatic discharge

	
	

	I
	

	IEC
	International Electrotechnical Commission

	
	

	L
	

	LCD
	liquid crystal display

	LLVD
	load low voltage disconnection

	
	

	M
	

	MTBF
	mean time between failures

	
	

	P
	

	PE
	protective earth

	PMI
	preventive maintenance inspection

	PTP
	point to point

	
	

	R
	

	RE
	radiated emission

	RH
	relative humidity

	RS
	radiated susceptibility

	
	

	S
	

	SMU
	site monitoring unit

	
	

	T
	

	TUV
	Technical Watch-Over Association
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