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Safety Precautions

To reduce the chance of accident, please read the safety precautions very carefully before operation. The
6Caution, Noti ce, WaanualidongtreprEsant all the safety points tdnbe sbserved, and are
only supplement to various safety points. Therefore, the installation and operation personnel must be strictly
trained and master the correct operations and all the safety points before actual operation.

When operating Vertiv products, you must observe the safety rules in the industry, the general safety points and
special safety instructions specified in this book.

Electrical Safety

I. Hazardous voltage

A Danger

Some components of the power system carry hazardous voltage in operation. Direct contact or indirechicghc
moist objects with these components will result in fatal injury.

You must observe safety rules in the industry when installing the AC power devices. The installation personnel
must be licensed to operate high voltage and AC power.

In operation, the installation personnel are not allowed to wear conductive objects such as watches, bracelets,
bangles, and rings.

When water or moisture is found on the subrack, turn off the power immediately. In moist environment,
precautions must be taken to keep moisture out of the power system.

6Prohibitdé warning | abel must be attached to the switche:
installation.

A Danger

High voltage operation may cause fire and electric shock. The connection and wirigoabbles must be in compliance
with the local rules and regulations. Only those who are licensed to operate high voltage and AC power can perform high
voltage operations.

Il. Tools

A Warning

In high voltage and AC operation, special tools must be @mdmon or selcarried tools shouldotbe used.

IIl. Thunderstorm

A Danger

Never operate on high voltage, AC, iron tower or mast in the thunderstorm.

In thunderstorms, a strong electromagnetic field will be generated in the air. Therefore the equipment should be
well earthed to avoid damage by lightning strikes.



IV. ESD

A
AEs  Notice
ESD
The static electricity generated by the human body will damage the static sensitive elements on PCBs, sudtals large
ICs. Before touching any pldg board, PCB or IC chip, D wrist strap must be worn to prevent body static from
damaging the sensitive components. The other end of the ESD wrist strap must be well earthed.

V. Short circuit

A Danger

During operation, never short the positive and negative poles of the DCudistribnit of the system or the ngmounding
pole and the earth. The power system is constant voltage DC power equipment, short circuit will result in equipment
burning and endanger human safety.

Check carefully the polarity of the cable and connection terminal when performing DC live operations.

As the operation space in the DC distribution unit is very tight, please carefully select the operation space.
Never wear a watch, bracelet, bangle, ring, or other conductive objects during operation.

Insulated tools must be used.

In live operation, keep the arm muscle tense, so that when tool connection is loosened, the free movement of
the human body and tool is reduced to a minimum.

VI. Dangerous energy

A Warning

More than 240VA system capacity, keep away fltamardous energy and avoid bridge connection

Battery

A Danger

Before any operation on battery, read carefully the safety precautions for battery transportation and the correct battery
connection method.

Non-standard operation on the battery will cause danger. In operation, take precautions to prevent battery short
circuit and overflow of electrolyte. The overflow of electrolyte will erode the metal objects and PCBs, thus
causing equipment damage and short circuit of PCBs.

Before any operation on battery, pay attention to the following points:

Remove the watch, bracelet, bangle, ring, and other metal objects on the wrist.

Use special insulated tools.

Use eye protection device, and take preventive measures.

Wear rubber gloves and apron to guard against electrolyte overflow.

In battery transportation, the electrode of the battery should always be kept facing upward. Never put the battery
upside down or slanted.

Battery installation requires reliable grounding. And battery is connected before accessing the battery protection
device.



LLVD And BLVD

The power supply system has battery low voltage disconnection (BLVD) function and load low voltage
disconnection (LLVD) function. LLVD means when the mains fail and batteries supply power, the monitoring
module cuts the non-priority load off when the battery voltage drops down to below 43.2V. In this way, the
battery remaining capacity can sustain the priority load longer. The LLVD voltage is settable. Refer to M225S
Controller Manual for setting method.

The factory setting is enabling LLVD and BLVD, which means that if power outage lasts for a long time or the
power supply system fails, there might be LLVD and BLVD. Users should classify the loads and connect the
non- priority loads to LLVD routes, and connect the priority loads to BLVD routes. For vital loads, users can
disable BLVD of these loads to insure reliability of the power supply.

A Note

The advantage of enabling BLVD is protecting the batteries from-diseharge when the battery voltage is low. The
disadvantage foenabling BLVD is that when the battery voltage drops down to a certain value, all the loads (including
non-priority loads and priority loads) will be cut off due to battery disconnection.

The advantage of software disabling BLVD is prolonging the paswply of priority loads. The disadvantage is that
software disabling cannot prevent unwanted power failure due to misoperation or power supply system failure.

The advantage of hardware disabling BLVD is preventing unwanted power failure due to misopargtiwer supply
system failure, and ensuring tbentinuity of vital load®power supply.

Others

I. Sharp object

& Warning

When moving equipment by hand, protective gloves should be worn to avoid injury by sharp object.

Il. Cable connection

& Notice

Please verify the compliance of the cable and cable label with the actual installation prior to cable connection.

lll. Binding the signal lines

& Notice

Thecables should be bound separately from heavy current and high vetibigs, with binding intervabf at least 150mm.







Contents

(O g FoT o1 (=T g R @ =T 1= OO RSP P PR TPPRO 1
1.1 Composition AN CONFIGUIATION ......coiurreieiiiiieiie et e et e s e e s e e e s st e e an e e e s smne e e e snr e e e nnreeesnenes 1

A T (1 ] T PP PP PPPR 2
Chapter 2 INSTAITALION ..ottt e et e et e e s b e e e e ek bt e e aa b e e e e b et e e s b et e e anb et e e s s e e e e anrn e e e snne e e e e 3
=Y (= A (=10 U Fo T (T ] TSP P R PPPRP 3

A o (=] o T - 11 o [ PSR RTPR 3

2.3 MeChANICAl INSTAITALION. ......co.eiieei ittt e ekt e et e e sk et e e st e e e eab et e e s b e e e enn e e e s nnnes 4

2.4 EIECHACAI INSTAIIALION ...ttt e et e ekt e bt e e b e e b e e ekt e be e et e e ne e e neas 6
2.4.1 Power System Cabling METNOM .........ooiiiiiiiiii e 6

2.4.2 ConNecting AC INPUL CADIES ........coiiiiiiiiie ettt et e e st e e s snre e s 7

2.4.3 CoNNECtiNg LOAM CADIES .....cooiiiiiiiiiiie ettt et e et e e ettt e e s snbe e e e abbeeeennteee e annes 8

2.4.4 CoNNECHING BAEIY CAbBIES .......iiiiiiiiiieie ettt e e e e s e e s 8

2.4.5 ConNecting SIGNal CabBIES .........uiiiiiiie ettt e et e e et b e e e anb e e e e tb e e e eanreee e nnees 9

(O FoT o1 (T gl @01 0010 01 ES7S] (o] 11 o H T O PP PP UP PP PUPPR 14

3.1 Installation Check And Startup

3.2 BASIC SetlNGS ...uvvveiieeiiiiiiieiee e
3.3 Alarm Check And System Operation Status Check
T g T LS (=T oL OO PP PPPPPPPPPPPRRT
(0 aF=To) (=T g0 N I (o]10] o] (=11 g ToTo 1] o o[RS PP PRSPPI 17
4.1 Controller Alarms And Fault HANAIING ........ooouiiiiiiieeie et e e ees 17
4.2 ReCtifier FaUIt HANAIING. ... ...ttt e e e e et e e e e e e s e b bbb e e e e e e e s s abbb b et e e e e e s annebeeeeaens 19
Appendix 1 Technical ANd ENGINEEIING DALA ...........uuiiiiiiiiiiiiiiiie e e e e et e e e e e e st b e e e e e e e e e nneneees 22
Appendix 2 Installation INStruction Of BAtEry RACK ..........ccuuiiiiiiiiiiiiiie ettt e e 25

1. Installation Instruction Of Two-Layer And Four-Layer Battery Rack

2. Installation Instruction Of Three-Layer Battery Rack...

3. FIXING THE BAIEIY RACK. ... .ee ittt ettt e a bt e e ettt e e ek et e e aabb e e e sbb et e s nnneeeeannreeena
PN o] oLt g le [ QA AV g To J = o = 1o o DO PP T PP PPPPTT RO 29
APPENIX 4 SChEMALIC DIGGIAIM .....eiiiiiiiieiee ettt e e oottt e e e e e e a bbbt e e e e e e e s s b bbe e e e e e e e e anbbeeeeeeeeeannbbeeeeaeeeeanranees 33

Py o] LT o D I ] (0 LTS T ST TP PP UP P PPPPPPT 37



Chapter 1 Overview

Chapter 1 Overview

This chapter introduces composition, configuration, and features.

T h Subdack powers y st e m6 i ual refefls to the MetBare 531 A31 and NetSure 531 A32 subrack power
system.

1.1 Composition And Configuration

System composition

The system consists of power distribution parts, rectifiers and controller. The internal structures of the systems are
shown in Figure 1-1 to Figure 1-4.
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Figure 1-1 NetSure 531 A31- S1 system structure
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Figure 1-4 NetSure 531 A32- S1 system structure
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2 Chapter 1 Overview

System configuration

The configurations of the subrack power system are described in Table 1-1.

Table 1-1 Configuration of fixed- configuration system

Item NetSure 531 A31-S1 NetSure 531 A31-S2 NetSure 531 A31-S3 NetSure 531 A32-S1

Controller Model: M221S/M222S Model: M820B/M830B Model: M225S Model: M221S/M222S
Model: Model: Model: Model:

Rectifier R48-2000e3/R48-2000A3 | R48-2000e3/R48-2000A3 | R48-2000e3/R48-2000A3 | R48-2000e3/R48-2000A3
Max. configuration: Max. configuration: Max. configuration: Max. configuration:
3 pieces 3 pieces 3 pieces 3 pieces

ACpower 1\ 4 pE/ 220vac L + N + PE/ 220Vac L + N + PE/220Vac L + N + PE/ 220Vac

distribution
Priority load route (PL): Priority load route (PL): Priority load route (PL): Priority load route (PL):

DC power 1 x 50A/1P, 3 x 32A/1P, 1 x 50A/1P, 3 x 32A/1P, 1 x 50A/1P, 3 x 32A/1P, 1 x 40A/1P, 2 x 30A/1P,

distribution 4 x 16A/1P ,MCB 4 x 16A/1P ,MCB 4 x 16A/1P ,MCB 3 x 20A/1P ,MCB
Non-priority load route Non-priority load route Non-priority load route Non-priority load route
(NPL): None (NPL): None (NPL): None (NPL): None

aacttgry 2 x 63A/1P 2 x 63A/1P 2 x 63A/1P 2 x 50A/1P

AC SPD Optional Optional Optional Optional

DC SPD Optional Optional Optional Optional

Top cover Optional Optional Optional None

Contorller . . . .

mode after Controller automatic Controller automatic Controller automatic Controller automatic
power-off power-off power-off power-off

BLVD

Notes:

1. Optional configuration: Temperature sensor and its cables, battery rack and battery cables.

2. Controller automatic power-off: If a battery low voltage disconnection (BLVD) occurs, the controller will fully disconnect from

the battery. At this moment, the controller is power-off, communication is failure, and the dry contact alarm is invalid. This control

mode can effectively protect the battery against overdischarge due to BLVD.

1.2 Features

The rectifier uses the active Power Factor Compensation (PFC) technology, raising the power factor to 0.99.
Wide AC input voltage range: 85V ~ 300V.

The rectifier uses soft switching technology, the high efficiency system up to 96%.

High power density.

Rectifiers are hot pluggable. It takes less than 1min to replace a rectifier.

Two over-voltage protection methods are optional: hardware protection and software protection. The latter one
also has two optional modes: lock-out at the first over-voltage and lock-out at the second over-voltage.

Improved battery management: The management functions include the LLVD (optional), BLVD, temperature
compensation, auto voltage regulation, stepless current limiting, battery capacity calculation and on-line battery

test, etc.

M221S/M222S controller support historical alarm record up to 200 pcs, historical data record up to 1000 pcs.

M820B/M830B controller support historical alarm record up to 3000 pcs, historical data record up to 60000 pcs.

M225S controller support historical alarm record up to 200 pcs

Provide the battery test function.

Network design: Providing multiple communication ports (such as RS232, Modem, Ethernet and dry contacts),
which enables flexible networking and remote monitoring.

Improved lightning protection at AC side and DC side.

Complete fault protection and fault alarm functions.

Power system adopt the control mode is 6 Control | er aalft fonat Thi poway effectiv
storage battery from deeply discharging after system battery protection drops out and hence prevents the
unattended outdoors and indoors server rooms from the damage due to the deep discharge.

NetSure 531 A31, NetSure 531 A32 Subrack Power System User Manual



Chapter 2 Installation 3

Chapter 2 Installation

This chapter introduces installation and cable connection of the NetSure 531 A31 and NetSure 531 A32 subrack
power system (Power system for short). Before installation, please read through safety regulations, and then follow
this instruction to carry out the installation step by step.

2.1 Safety regulations

2.2

Certain components in this power system have hazardous voltage and current. Always follow the instructions below:

1. Only the adequately trained personnel with satisfactory knowledge of the power system can carry out the
installation. The most recent revision of these safety rules and local safety rules in force shall be adhered to during
the installation.

2. All external circuits that are below 48V and connected to the power system must comply with the requirements of
SELV as defined in IEC 60950.

3. Make sure that the power (mains and battery) to the system is cut off before any operations can be carried out
within the system subrack.

4. The power subrack shall be kept locked and placed in a locked room or cabinet. The key keeper should be the one
responsible for the power system.

5. The wiring of the power distribution cables should be arranged carefully so that the cables are kept away from the
maintenance personnel.

Preparation

Unpacking inspection

The equipment should be unpacked and inspected after it arrives at the installation site. The inspection shall be done
by representatives of both the user and Vertiv Tech Co., Ltd. To inspect the equipment, you should open the packing
case, take out the packing list and check against the packing list that the equipment is correct and complete. Make
sure that the equipment is delivered intact.

Cables

The cable design should meet relevant industry standards.

It is recommended to use the RVVZ cables as AC cables. The cable should reach at least +70°C temperature
durability. With cable length shorter than 30 meters, the Cross-Sectional Area (CSA) calculation should be based on
the current density of 3.5A/mm?2. The suggested CSA value is no less than the Table 2-1.

Table 2-1 Load cable CSA selection

AC MCB rated current Max. battery current Min. cable CSA Max. cable length
40A (NetSure 531 A31) 36A 10mm? 16mm?
63A (NetSure 531 A32) 36A 10mm? 25mm?

The CSA of DC cable depends on the current flowing through the cable and the allowable voltage drop. To select the
battery cable CSA, see Table 2-2. Select the DC load cable CSA according to the Table 2-3.

Table 2-2 Battery cable CSA selection

Battery MCB rated current Max. battery current Min. cable CSA Max. cable length (volt drop: 0.5V, with max. CSA)
50A (NetSure 531 A31) 50A 10mm? 5m
63A (NetSure 531 A32) 50A 10mm? 5m

Note:

1. The specs are applicable at ambient temperature of 25°C.
2. The battery cable should reach at least +90°C heat durability. It is recommended to use double-insulated copper-core flame
retardant cable as battery cable

NetSure 531 A31, NetSure 531 A32 Subrack Power System User Manual



4 Chapter 2 Installation

Table 2-3 DC load cable selection

Max. Min. cable |Max. cable length (volt drop: Max. cable length (volt drop:
Load route rated current| output CSA 0.5V, with riin.(CSA) P Max. cable CSA 0.5V, with n%ax.( CSA) P
current
50A (NetSure 531 A31) | 40A 10mm? 6m 25mm? 16m
32A (NetSure 531 A31) 25A 10mm? 9m 25mm? 25m
16A (NetSure 531 A31) 12A 6mm? 12m 25mm? 42m
40A (NetSure 531 A32) | 40A 10mm? 6m 16mm? 10m
30A (NetSure 531 A32) 30A 10mm? 8m 16mm? 13m
30A (NetSure 531 A32) 20A 6mm? 7m 16mm? 20m
Note: The specs are applicable at ambient temperature of 25°C. If the temperature is higher than this, the CSA of the cable should
be increased

To prevent the air switching capacity is too large, the load overload does not work. Recommended the capacity of the
air switching is up to 1.5 ~ 2 times of the load peak.

The CSA of the system grounding cables should be consistent with the largest power distribution cables. The CSA
value is no less than 6mm?.

AC and DC power distribution interface definition see Table 2-4.

Table 2-4 AC and DC power distribution interface definition

Connector name Connector specifications Wiring instructions
NetSure 531 A31:

H type terminal, max. cable CSA 25 mm?
AC input MCB | NetSure 531 A32: AC power line
H type terminal with insulating sheath, max. cable CSA 16
mm?

AC power
distribution

AC power Grounding One M6 bolt, OT type wiring terminal, Connected to the grounding bar
distribution | busbar max. cable CSA 25 mm? of the building

NetSure 531 A31:

Positive & Negative: H type terminal, max. cable CSA 25mm?
Battery output | NetSure 531 A32:

MCB Positive : OT type terminal, max. cable CSA 16mm? (M5
screw)

Negative: H type terminal, max. cable CSA 16mm?

Connected to the battery port

DC power

distribution NetSure 531 A31:

Positive & Negative: H type terminal, max. cable CSA 25mm?
Load output NetSure 531 A32:

MCB Positive: OT type wiring terminal, M5 bolt max. cable CSA 16
mm?, M4 bolt max. cable CSA 10 mm?

Negative: H type terminal, max. cable CSA 16mm?

Connected to the users load port

2.3 Mechanical Installation

& Note

1. The cabinet or rack the subrack power system installed in must provide fireproof and electric protectiorn aastialy)jro
cement or other difficult to burn, at the same time and other combustible matekeép enough distance.

2. For theconveniencef maintenanceusers should maintain a clearance of 800mm at the front of the power system.
3. Qubrack cannot be installed against the walhust leave enough space for heat dissipation.

NetSure 531 A31, NetSure 531 A32 Subrack Power System User Manual



Chapter 2 Installation 5

Installed on battery rack

1. Fix the subrack power system to the battery rack through the connectors with M6 bolts, as shown in Figure 2-1.

Power system

Connector

\ M6 screw

—— Bracket

Figure 2-1 Cabinet and rack installation

Installed in cabinet

Insert the power system to the matching cabinet, as shown in Figure 2-2.

Figure 2-2 Installed in the cabinet system
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