Telecommuhiéationstowci%jéﬁe sfatl n energy momtorlng solution, AC&DC multi-

channel metering, 10T clo Iine m nltorlng

i

,,,,




Telecomms. Base Station
Energy Monitoring Solution
[Cloud Online]

Author: Aaron Shi
E-mail; aaron@acrel.cn
WB: www.acrel-electric.ke

Acrel

0. Application Scenario

(1) This solution was designed for 10T online precise sub energy monitoring of the overall
telecommunications tower base station.

(2) Normally, the power system of base station could be devided into AC part and DC part [-
48Vdc]. And usually request a multi-channel metering regarding the different energy usage like
for different telecommunications service provider's base station communications equipment
[DC side]. Or for either the mains supply, back-up generator, lighting, airconditioner of base
station. [AC side] Thus, multi-channel DC or AC energy meter will be the key to solve such
request.

(3) This solution was majorly for both cloud&local energy monitoring, different from Acrel local
energy monitoring solution which is designed for base station local energy monitoring by
providing only hardware. In other hands, this solution could be also adapted to 3rd party IoT
energy monitoring system via APl or SDK for data transferation
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0. Solution Selection Logic

Judging by final data upstream methods which was decided by site network condition [4G,
WiFi, Ethernet]. The solution could be divided into 3 basic types:

(1) 4G 10T Cloud Energy Moniotring Solution for Telecommunications Tower Base Station
[with both Cloud&Local Display&Alarm, 4G based]

(2) WiFi 10T Cloud Energy Moniotring Solution for Telecommunications Tower Base Station
[with both Cloud&Local Display&Alarm, WiFi based]

(3) Ethernet 10T Cloud Energy Moniotring Solution for Telecommunications Tower Base
Station [with both Cloud&Local Display&Alarm, Ethernet based]

Final Data

Upstream 4G or WiFi or Ethernet
Methods

(1) Solution Selection Logic

Extra Noted: Of course, other than final data upstream methods, some curcial technical
specs we also need to check for a complete solution as below:

1.How many 1-phase, 3-phase , DC circuits that we need to monitoring in total.

2.Rated current and voltage of monitoring circuits. [for DC side of telecommunications tower,
we use -48Vdc for DC power system]

3.Cable/Busbar sizes of each monitoring circuits.

4.Any other special request for IoT Cloud Energy Monitoring System.

There are the things when we talk about the actual solution set for actual site. But for the
sample solution that we gonna demo in the followings, some of the technical specs we will
preset according to some existed site for a easy and better understanding.

Confirm :
Solution Set Necessary | ] So;lrllt‘;ogefet . OrdeIZLS;atch
Procedure TeDCeht';'ifsa' Quotation Order

(2) Common Working Procedure
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1. Scenario Preset [4G loT Cloud Energy Moniotring Solution for Telecomms. Tower Base Station]

In order to see how will Acrel hardware devices actually deployed on actual site, we will
preset a scenario according to actual site sample as following [divided as AC and DC parts]:
(1) AC Power System Side: 6 circuits AC need to be monitored in total:

- 1* AC circuit 3-phase for "Mains Supply” [Rated voltage 3x380~456Vac L-L, rated current
3x100A AC, circuit's cable cross-sectional diameter within 16mm.]

- 1* AC circuit 3-phase for "Back-up generator” [Rated voltage 3x380~456Vac L-L, rated
current 3x100A AC, circuit's cable cross-sectional diameter within 16mm.]

- 1* AC circuit 3-phase for "AC Distribution Cabinet" [Rated voltage 3x380~456Vac L-L, rated
current 3x100A AC, circuit's cable cross-sectional diameter size within 16mm.]

- 1* AC circuit 3-phase for "Air Conditioner"” [Rated voltage 3x380~456Vac L-L, rated current
3x32A AC, circuit's cable cross-sectional diameter within 16mm.]

- 2* AC circuit 1-phase for "Lighting Power" [Rated voltage 220~264Vac L-N, rated current 16A
AC, circuit's cable cross-sectional diameter within 16mm]

(2) DC Power System Side: 6 circuits DC needed to be monitored in total:

- 5* DC circuits for 5 "Base Station Communications Equipments” [Rated voltage -48Vdc, rated
current 50A DC, circuit’s cable cross-sectional diameter within 20mm.]

- 1* DC circuit for "DC Main Circuit" [Rated voltage: -48Vdc, rated current 250A DC, circuit's
cable cross-sectional diameter within 40mm.]
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Telecommunications Tower Base Station #1

(1) Scenario Preset for monitoring Telecommunications Tower Base Station

i S A8Vdc Base Station ﬂ
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. Devices Deployment [4G IoT Cloud Energy Moniotring Solution for Telecomms. Tower Base Station]

For Overall Data Upstream Communications:

- 1* AWT100-4GHW loT Gateway [For collecting data from DTSD1352-4S&AMC16L-DETT and
further upload to Acrel 10T System via 4G Comms.]

- 1* AWT100-POW Power Supply Module [paired with AWT100-4GHW for 85~265Vac/Vdc
Power Supply input]

For AC Power Metering - Mains Supply 3-phase Circuit #1, Back-up Generator 3-phase Circuits
#1, AC DB Main Outgoing 3-phase Circuit #1, Air Conditioner 3-phase Circuit #1:

- 1* DTST1352-4S Multi-circuit AC Energy Meter [For monitoring 4 circuits 3-phase]

- 4* AKH-0.66/K-®16N 100A/50mA Split-core Current Transformer [1 set contain 3 CTs,
paired with DTSD1352-4S for current signal input]

For AC Power Metering - Light Power 1-phase Circuit #1~2:

- 1* DTST1352-4S Multi-circuit AC Energy Meter [For monitoring 2 circuits 1-phase]

- 1* AKH-0.66/K-®16N 100A/50mA Split-core Current Transformer [1 set contain 3 CTs,
paired with DTSD1352-4S for current signal input]

For DC Power Metering - Base Station Equipments DC Sub Circuit #1~5, DC Main Circuit #1:

- 1* AMC16L-DETT Multi-circuit DC Energy Meter [For monitoring 6 circuits DC]

- 5* AHKC-EKA (50A/5V) Split-core Hall Effect Current Transducer [Paired with AMC16L-
DETT for current signal input]

- 1* AHKC-EKB (250A/5V) Split-core Hall Effect Current Transducer [Paired with AMC16L-
DETT for current signal input]

Asvdc Max 50A DC 5‘
+ Base Station
z A
Busbar Busbar DC Sub Clrcult Equlpment #l M
- 48Vdc, Max 50A DC,
+ ,_|m| =
AHKC i)
- 48Vd Z
F}/a Max 2504 DC DC Sub Gireuit Equipment #2 /.:/4).
o 3x380~456 DC Main Circuit
m‘) Joc Lol %H\_F @ + e o+ g8V, Max SOA oe | Base Station ﬂ
Max 3x100A AC| k2 e sy e Sato
— i R V Raen p or
Mains | 10Kvac ,. ~ | . R bC Sub Circut Eq“'"’“e“' #3 /Z/
Supply |-3 ~ - e (AC-DC)
B it -
= - 48Vdc, Max 50A DC,
Transfovmev Ma?;g*gj:ply : . Li_(_. | Base Station
Qutgoing s0-ass Sa60-456 AMC16LDETT oG Su G o mant 74 %
ac; < AC Power N —
L1 Max3x100AAC |pitribution| L1 Max 3x1004 AC oo | - 48Vdc, Max 50A DC 5‘
L2 € Cabinet [ 2 . 5 + Base Station
[(3 <> [Monitor [ 3 ——& D
L | i:\—); 3
N Fphase Iy ¢ DC Sub Circuit I—IEq”'p‘“e“‘ #5 M
3| phase 3-phase
DB outgoln AC DB
ain il Sirciit #1] Main Outgoi |
Circuit #1 Clrcuit #1 4
220~264 Vac L-N
L1 Max 16A AC nghtmg
] ower e ﬁ
N 1-phase Lighting Circuit
#1
3x380~456 DSTD1352-4S DSTD1352-4S
" \ga.c1 (Iféll_x ac #1 #2 220~264 Vac L-N oz
ax 3x’ — i n — L2 Max 16A AC Lighting
T e e g T |
acp Rma— L e T o #2
hs - 5 % g% N 1-phase ng#I;ung Circuit
3-phase
Backup
Generator 0.6 3x380~456 Vac L-L
Clrcuit #1 # L1 Max 3x32A AC —
o Air Condi a0 e
'34'_(_(‘ (3-phase) pIv i‘ N
S N #1 [fr‘!"_’r
3-phase Air Conditioner Clrcuit S
#1
H-0.66
) Cloud Server
o
7
L |
AWT100-4GHW 4G Telecom Tower
#1
Note 1: Green Line here stand for R§485 Wired Communication (MODBUS-RTU) d B —}-
Note 2: 1 4G Gateway connect multiple RS485 energy meters and send data further by 4G 10T Energy Management System
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Telecommunications Tower Base Station #1
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1.Communication Structure&Logic [4G loT Cloud Energy Moniotring Solution for Telecomms.

Tower Base Station]

If the customer don't have their own IoT system and would like to use all Acrel 10T system

software and metering hardware, the overall communications structure will be like:
(1) Between AMC16L-DETT Multi-channel DC Energy Meter, DTSD1352-4S Multi-channel AC

Energy Meter and AWT100-4GHW IoT Gateway we will use RS485 wired communications
based on MODBUS-RTU protocol. Since these are all Acrel products, the communications
protocol integration will be done in factory manufacturing stage.

(2) Between AWT100-4GHW loT Gateway and Acrel 10T System, we are using 4G

communications based on either MQTT or MODBUS-TCP protocol for data uploading.
[protocol integration was also done in factory stage.]

e s
System

Metering Devices

AWT100-4GHW
4G loT Gateway

RS485TMODBUS-RTU

g% B ]
Lm e scoce
DTSD1352-4S AMC16L-DETT
Multi-circuit AC Energy Meter Multi-circuit DC Energy Meter

(1) Integration Communications Structure

5
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1.Communication Structure&Logic [4G loT Cloud Energy Moniotring Solution for Telecomms.
Tower Base Station]

If the customer side have their own 10T system and would like to do the API/SDK integration
between Acrel 10T system and their own loT system, the overall communications structure
will be like:

(1) Between AMC16L-DETT Multi-channel DC Energy Meter, DTSD1352-4S Multi-channel AC
Energy Meter and AWT100-4GHW IoT Gateway we will use RS485 wired communications
based on MODBUS-RTU protocol. Since these are all Acrel products, the communications
protocol integration will be done in factory manufacturing stage.

(2) Between AWT100-4GHW loT Gateway and Acrel 10T System, we are using 4G
communications based on either MQTT or MODBUS-TCP protocol for data uploading.
[protocol integration was also done in factory stage.]

(3) Between Acrel IoT System and customer's 10T system, we will use API/SDK based on the
related protocol.

Your loT System

API’I\Data Transferation

System Acrel 10T Energy Management System

-
L)

=J—o

Server
mQTT Cloud Server MetT

4G Telecom Tower

4G MODBUS-TCP
MQTT
=
(« ‘ ) 4
8
Smart Gateway AWT100-4GHW

4G loT

RSABSTMODBUS-RTU

% “h 4 [
LB
‘B o

s3] S
Metering Devices DTSD1352-4S Al 6L-DETT
Multi-circuit AC Energy Meter Multi-circuit DC Energy Meter

(1) Integration Comrréunications Structure
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1. Hardware Devices Overview [4G IoT Cloud Energy Moniotring Solution for Telecomms. Tower Base
Station]

Model 1: AMC16L-DETT Multi-circuit DC Energy Meter

- Monitoring: Up to 6 circuits [DC Metering] m

- Rated Voltage: -48Vdc
- Rated Current: 5Vdc (via -A/5Vdc hall sensor) — ,,, |

EBA BN WA
1/61/62/37/38/39/30 3 2
1 81 LEE) PV

- Communicaiton: RS485 Interface, MODBUS-RTU Protocol -.m;;*

Base Station

6162
T+ AL 21 18,

AMC!GL-DE'I'I"

- Auxiliary Power Supply: -40~-60Vdc , @%ﬂgé T ,5}: = i J“
- Power Output: 1 set of +12V/100mA,-12V/50mA power ‘
output serving as power supply of paired Hall Sensors.
- Data Storage: 2mb room for alarm and energy data.
- Certificate&Standard: IEC; CE

Model 2: DTSD1352-4S Multi-circuit AC Energy Meter

- Monitoring: Up to 4 circuits 3-phase or 12 circuits 1-phase
or mixed [AC Metering]

- Rated Voltage: 3x380~456Vac L-L & 3x220~264Vac L-N
- Rated Current: 50mA (via -A/50mA CT)

wAcrel | r
- Communicaiton: RS485 Interface, MODBUS-RTU Protocol ™ ‘;‘:'r‘": R'?
(e 1@
- Auxiliary Power Supply: 85~265Vac/Vdc od

- Certificate&Standard: CE

=y
L)
=]
v

Model 3: AWT100-4GHW loT 4G Gateway AG/WiFi/Ethernet
- Upstream Methods: 4G LTE (Protocol: MQTT, MODBUS-

TCP)
- Downsteam Methods: RS485 (MODBUS-RTU)

- Support: Up to 25 energy meter's monitoring circtuis via
RS485 Interface within 300m.

- Auxiliary Power Supply: 85~265Vac L-N (via AWT100-
POW power supply module) or 24Vdc (default)

- Certificate&Standard: CE-RED
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1. Hardware Devices Overview [4G IoT Cloud Energy Moniotring Solution for Telecomms. Tower Base
Station]

Model 1: AKH-0.66/K-®16N 100A/50mA Split-core CT

- Current Ratio: 100A/50mA AC %
- Accuracy: Class 0.5

- Aperture: 16mm

- Application: Paired with DTSD1352-4S AC energy meter
for current intput

- Noted: 1 set include 3 CTs

M AC&DC Transducer

Model 2: AHKC-EKA Split-core Hall Sensor
- Current Input Range: 0~50A DC

- Current Output Range: 0~x5Vvdc

- Aperture: @20mm

- Auxiliary Power Supply: £12Vdc (Supplied by AMC16L-
DETT)

- Application: Paired with AMC16-DETT DC energy meter

for current intput

m AC&DC Transducer

Model 2: AHKC-EKB Split-core Hall Sensor
- Current Input Range: 0~250A DC

- Current Output Range: 0~x5Vvdc

- Aperture: @40mm

- Auxiliary Power Supply: £12Vdc (Supplied by AMC16L-
DETT)

- Application: Paired with AMC16-DETT DC energy meter

for current intput
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1. Overall Model Selection&Quoation [4G loT Cloud Energy Moniotring Solution for Telecomms. Tower
Base Station]

(1) This Quotation doesn't include freight charge. To gain a complete quotation, please refer the actual
guantity that you want to request for the actual order, once we receiving it. We will issue a Official

Proforma Invoice with Acrel Stamps on it for later procedure.

System Software

Remark
(Choose Host Service or Buy-out Service after 3-
month Free Trial of Cloud loT System
$0 3-month Free Trail
(recommended in pilot projtect) (Users don't need to rent a cloud server))
$xxx/Year (For 12 Points)
(Price for Host Service Only,

Name Description System Price

1.System support all the meters across the country whose data has
been sent to cloud server through 4G,WiFi or Ethernet.

2.Remote meter reading and data collection.

3.Provide loT APP for mobile phone side and loT WEB for PC side.
4.Generate energy data report of daily, monthly and annually

$xx to buy Hosting Service for 1 monitoring points
connected to the system 1 year

oL/ |

Acrel Cloud loT Energy Management System

period with year-on-yeay and period-on-period energy analysis.
5.Provide various alarm function to ensure a stable operation
of the system and protect your property.

6.Offer 3-month free trial of system with full technical support

recommended in pilot projtect)

(Users don't need to rent a cloud server)

$xox/Permanent (Limitless Points)
(Price for Buy-out Service

Only,recommended in late projtect)

Cloud Server

1-time charging of $xxxx for Buy-out Service of
permanent use (Unlimited monitoring points and a
cloud server need to be rent by users)

Name

Description

Server Renting Price
(For Reference Only)

Remark

Cloud.

Cloud Server

Cloud Server

1.Cloud Server could be rent on the cloud server provider like Amazon

2 Users of Cloud loT Energy Management System only need to rent
cloud server when they choose buy-out service of our Cloud loT
System. And if they are using hosting service or 3-month free trial of
our Cloud loT System, we will use our own cloud server which has been
rent on Amazon so that users don't need to rent a cloud server.

3.The quotation of Cloud Server is only a reference price that we have
rent on Amazon Cloud.

According to Specs of Rented Cloud
Server

Below cloud server specs could support
1000~2000 monitoings points connected to the
system
(Server: 8 core 16G
Operation System: windows server 2016)

Smart Gateway

Overview Picture USAGE&MODULE NAME

DESCRIPTION & SPECIFICATION

QUANTITY

FOB UNIT PRICE (USD)

AMOUNT (USD)

4G Smart Gateway
AWT100-4GHW

Upstream: 4G LTE (MQTT, MODBUS-TCP)
Downstream: RS485 (MODBUS-RTU)
Support: up to 20~25 monitoring points within
400m using RS485 communication

Power Supply: 85~265Vac/Vdc (via AWT100-
POW Module); 24Vdc (Default)

1pcs

Power Supply Module
AWT100-POW

Input: 85~265Vac/Vdc

Output: 24Vdc

Application: paired with AWT 100 Series gateway
for 85~265Vac/Vdc power supply input

1pecs

AC Metering Devices Se

t

Overview Picture USAGE&MODULE NAME

DESCRIPTION & SPECIFICATION

QUANTITY

FOB UNIT PRICE (USD)

AMOUNT (USD)

AC Multi-circuit Energy Meter
DTSD13524S

Monitoring: Up to 12 circuits 1-phase or 4 circuits
3-phase or mixed [AC Metering]
Communication: RS485 (MODBUS-RTU)
Rated Voltage: 380~456Vac L-L & 220~264Vac
L-N

Rated Current: 50mA (via -A/50mA CTs)
Auxiliary Power Supply: 85~265Vac/Vdc

2 pes

Split-core Current T

Current Ratio: 100A/50mA AC
Aperture: ¢16mm (diameter)
: Class 0.5

AKH-0.66/K K-¢16N 100A/50mA

Application: Paired with DTSD1352-4S for current
input
Noted: 1 set include 3 CTs

5 pcs

DC Metering Devices Se

t

Overview Picture USAGE&MODULE NAME

DESCRIPTION & SPECIFICATION

QUANTITY

FOB UNIT PRICE (USD)

AMOUNT (USD)

DC Mutti-circuit Energy Meter
AMC16L-DETT

Monitoring: Up to 6 circuits [DC Metering]
Communication: RS485 (MODBUS-RTU)
Rated Voltage: -48Vdc

Rated Current: 5Vdc (via -A/5Vdc Hall Sensor)
Power Output: 1 set of +12V/100mA,-12V/50mA
power output serving as power supply of paired
Hall Sensors.

Auxiliary Power Supply: -40~-60Vdc

1pcs

Hall Sensor
AHKC-EKA

Current Input Range: 0~50A DC

‘Current Output Range: 0~+5Vdc

Aperture: 20mm

Auxiliary Power Supply: £12Vdc

Application: Paired with AMC16-DETT for current
input

5 pes

Hall Sensor
AHKC-EKB

Current Input Range: 0~250A DC

Current Output Range: 0~+5Vdc

Aperture: 40mm

Auxiliary Power Supply: +12Vdc

/Application: Paired with AMC16-DETT for current
input

1pecs
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2. Scenario Preset [WiFi |oT Cloud Energy Moniotring Solution for Telecomms. Tower Base Station]

In order to see how will Acrel hardware devices actually deployed on actual site, we will
preset a scenario according to actual site sample as following [divided as AC and DC parts]:
(1) AC Power System Side: 6 circuits AC need to be monitored in total:

- 1* AC circuit 3-phase for "Mains Supply” [Rated voltage 3x380~456Vac L-L, rated current
3x100A AC, circuit's cable cross-sectional diameter within 16mm.]

- 1* AC circuit 3-phase for "Back-up generator” [Rated voltage 3x380~456Vac L-L, rated
current 3x100A AC, circuit's cable cross-sectional diameter within 16mm.]

- 1* AC circuit 3-phase for "AC Distribution Cabinet" [Rated voltage 3x380~456Vac L-L, rated
current 3x100A AC, circuit's cable cross-sectional diameter size within 16mm.]

- 1* AC circuit 3-phase for "Air Conditioner"” [Rated voltage 3x380~456Vac L-L, rated current
3x32A AC, circuit's cable cross-sectional diameter within 16mm.]

- 2* AC circuit 1-phase for "Lighting Power" [Rated voltage 220~264Vac L-N, rated current 16A
AC, circuit's cable cross-sectional diameter within 16mm]
(2) DC Power System Side: 6 circuits DC needed to be monitored in total:

- 5* DC circuits for 5 "Base Station Communications Equipments” [Rated voltage -48Vdc, rated
current 50A DC, circuit’s cable cross-sectional diameter within 20mm.]

- 1* DC circuit for "DC Main Circuit" [Rated voltage: -48Vdc, rated current 250A DC, circuit's
cable cross-sectional diameter within 40mm.]

Busbar
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L3 ~
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_—
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M
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Vac L-L
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AC Power
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Cabinet [ 2
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Z
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Backup
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Main
Clrcuit #1

Main Outgoing
Clrcuit #1

L1

= il
DC Main Circuit DC Sub Circuit L_EQuipment #3 M'
#1 #3
S N dsvde Base Station ﬁ;ﬁ
R Max 50A DC_|Communications I35 /2
DC Sub Circuit L_Eduipment #4_| M}‘
#4
z48vde Base Station ﬂ
Max 50A DC |Communications| (5555, °3*
DC Sub Circuit L_EQuipment #5 M
#5 [

220~264 Vac L-N

Max 16A AC Lighting

Power jes e ]

L2

1-phase Lighting Circuit
#1

220~264 Vac L-N

1

Max 16A AC Lighting =
| Power o
1-phase Lighting Circuit 52
#2 -

3x380~456 Vac L-L
Max 3x32A AC

2

L3

Air Ci i
(3-phase)
#1

3-phase Air Conditioner Clrcuit
#1

Telecommunications Tower Base Station #1

(1) Scenario Preset for monitoring Telecommunications Tower Base Station
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2. Devices Deployment [WiFi IoT Cloud Energy Moniotring Solution for Telecom Tower Base Station]

For Overall Data Upstream Communications:

- 1* AWT100-WiFiHW loT Gateway [For collecting data from DTSD1352-4S&AMC16L-DETT and

further upload to Acrel 10T System via WiFi Comms.]

- 1* AWT100-POW Power Supply Module [paired with AWT100-WiFiHW for 85~265Vac/Vdc

Power Supply input]

For AC Power Metering - Mains Supply 3-phase Circuit #1, Back-up Generator 3-phase Circuits

#1, AC DB Main Outgoing 3-phase Circuit #1, Air Conditioner 3-phase Circuit #1:
- 1* DTST1352-4S Multi-circuit AC Energy Meter [For monitoring 4 circuits 3-phase]

- 4* AKH-0.66/K-®16N 100A/50mA Split-core Current Transformer [1 set contain 3 CTs,

paired with DTSD1352-4S for current signal input]
For AC Power Metering - Light Power 1-phase Circuit #1~2:
- 1* DTST1352-4S Multi-circuit AC Energy Meter [For monitoring 2 circuits 1-phase]

- 1* AKH-0.66/K-®16N 100A/50mA Split-core Current Transformer [1 set contain 3 CTs,

paired with DTSD1352-4S for current signal input]

For DC Power Metering - Base Station Equipments DC Sub Circuit #1~5, DC Main Circuit #1:

- 1* AMC16L-DETT Multi-circuit DC Energy Meter [For monitoring 6 circuits DC]

- 5* AHKC-EKA (50A/5V) Split-core Hall Effect Current Transducer [Paired with AMC16L-

DETT for current signal input]

- 1* AHKC-EKB (250A/5V) Split-core Hall Effect Current Transducer [Paired with AMC16L-

DETT for current signal input]

&ﬁ
i L1 o
Mains |10KVac L2 3
(it

- 48Vdc, Max 50A DC,
- o~

Base Station
ICommunications|

HKC 2
Busbar Busbar DC Sub Circuit L_EQuipment #1
#1
- 48Vdc, Max 50A DC .
- n
HKC #3 \ICommunications|
- 48Vd i 2
Max ZSOACDC DC Sub Circuit Equipment #2 /)‘._
3x380~456 4 DC Main Circuit #2
ac L- H_.t; ~—s| @- B #1 . gd8vdc, Max 50A DC Base Siiion
Max 3x100A AC| ek V —2—‘—- rem * t—*-mc P Icommunicat // -
~ | N SHPS DC Sub Circuit L Eauipment #3 | #22
R a— (AC-DC) #3
- 48Vdc, Max 50A DC
Transformer 3-phase + ~ Base Station
N Ma(l)r:: ill‘r?ply AAAAAA ICommunications|
Sugolng; 3x380~456 3x380~456 AMCI8L-DETTY DC Sub Circuit | EQuipment #4
ac L-| AC.Powst Vac L-L #1 #a
B L1 Max3x100AAC |piciimier!) | Max 3x100A AC| - 48Vdc, Max 50A DC
] = — = Ic, Max
L2 Cabinet [ 2 ' i o~ Base Station
(3 <" [Monitor [[3 ] Vi) HKC #6 ICommunications|
F‘—‘\—’— 3-phase y ——]4|t  Mecoces DC Sub Circuit L_EQuipment #5
3-phase Maln 3-phase SR #5
AC DB g:‘c‘ﬂi‘:';‘u AC DB
Main Main Outgoing
Clrcuit #1 Clrcuit #1
220~264 Vac L-N ST
L1 Max 16A AC Lighting |~ =
ﬂ | Power | el R
N 1-phase Lighting Circuit #1 M
#1
3x380~456 DSTD1352-4S DSTD1352-4S
Max 3100 AC] = e 220~264 Vac L-N o
ax 3x L2 Max 16A AC Lightin, Y
L1 . . ghting 3
. ~ 8 (a2
Back-up [ L2 S ~s | i : | P%v;er |
Generator| L3 g 8 B 1 N 1-phase Lighting Circuit
N — | — — #2 —
[ 3-phase
Backup
‘Generator N 3x380~456 Vac L-L
L1 Max 3x32A AC -
2@ Air Condi s ¥
L3 (3-phase) A (<
xxxxxxxxxxxxxx 08 —'—‘—‘N iy i N
3-phase Air Conditioner Clrcuit .
#1
‘‘‘‘‘‘‘‘ .
WiFi Cloud Server
A
7
L |

AWT100-WiFiHW
#1

Internet WiFi Router

Note 1: Gree

© here stand for RS485 Wired Communication (MODBUS-RTU)

Note 2: 1 WiFi Gateway connect multiple RS485 energy meters and send data further by WiFi
Note 3: Recommend to use RVSP 2x1.5mm? cable for R5485 communications wiring

-

loT Energy Management System
(Access by Mobile Phone or PC)

Telecommunications Tower Base Station #1
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2.Communication Structure&Logic [WiFi loT Cloud Energy Moniotring Solution for Telecomms.
Tower Base Station]

If the customer don't have their own IoT system and would like to use all Acrel 10T system
software and metering hardware, the overall communications structure will be like:

(1) Between AMC16L-DETT Multi-channel DC Energy Meter, DTSD1352-4S Multi-channel AC
Energy Meter and AWT100-WiFiHW loT Gateway we will use RS485 wired communications
based on MODBUS-RTU protocol. Since these are all Acrel products, the communications
protocol integration will be done in factory manufacturing stage.

(2) Between AWT100-WIiFiIHW IoT Gateway and Acrel IoT System, we are using WiFi
communications based on either MQTT or MODBUS-TCP protocol for data uploading.
[protocol integration was also done in factory stage.]

il |

System Acrel lIoT Energy Management System

Cloud Server

Ethernet/I\TCP/IP

Your Internet WiFi Router

_ |mobBus-Tcp
WiFi
/[MQTT
- (
®
(@ ‘ ) A
87
Smart Gateway AWT100-WiFiHW

WiFI Gateway

0! <
—ee L | R :(
T

Metering Devices DTSD1352-4S AMC16L-DETT
Multi-circuit AC Energy Meter Multi-circuit DC Energy Meter

(1) Integration Communications Structure
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2.Communication Structure&Logic [WiFi loT Cloud Energy Moniotring Solution for Telecomms.
Tower Base Station]

If the customer side have their own 10T system and would like to do the API/SDK integration
between Acrel 10T system and their own loT system, the overall communications structure
will be like:

(1) Between AMC16L-DETT Multi-channel DC Energy Meter, DTSD1352-4S Multi-channel AC
Energy Meter and AWT100-WiFiHW loT Gateway, we will use RS485 wired communications
based on MODBUS-RTU protocol. Since these are all Acrel products, the communications
protocol integration will be done in factory manufacturing stage.

(2) Between AWT100-WIiFiIHW IoT Gateway and Acrel IoT System, we are using WiFi
communications based on either MQTT or MODBUS-TCP protocol for data uploading.
[protocol integration was also done in factory stage.]

(3) Between Acrel IoT System and customer's IoT system, we will use API/SDK based on the
related protocol.

Your loT System

API | Data Transferation

=]

System Acrel loT Energy Management System

s
Cloud Seer '

Lo Cloud Server mQrT

Ethernet| TCP/IP

=

Your Internet WiFi Router

_ |mobBus-tcp
WiFi

((())) )
4

) +1)

)

(

Smart Gateway A\‘;Vv'irl;llo(g-a\:\éivsial:lw

.

RS485TMODBUS-RTU

o

Metering Devices DTSD1352-4S -
Multi-circuit AC Energy Meter Multi-circuit DC Energy Meter

(1) Integration Comr{lsunications Structure
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2. Hardware Devices Overview [WiFi I0T Cloud Energy Moniotring Solution for Telecomms. Tower
Base Station]

Model 1: AMC16L-DETT Multi-circuit DC Energy Meter

Base Station

- Monitoring: Up to 6 circuits [DC Metering]

- Rated Voltage: -48Vvdc

- Rated Current: 5Vdc (via -A/5Vdc hall sensor) -
- Communicaiton: RS485 Interface, MODBUS-RTU Protocol m,;*

- Auxiliary Power Supply: -40~-60Vdc , @%’32& W ,5; mnl
- Power Output: 1 set of +12V/100mA,-12V/50mA power ;

output serving as power supply of paired Hall Sensors.

- Data Storage: 2mb room for alarm and energy data.
- Certificate&Standard: IEC; CE

Model 2: DTSD1352-4S Multi-circuit AC Energy Meter

- Monitoring: Up to 4 circuits 3-phase or 12 circuits 1-phase
or mixed [AC Metering]

- Rated Voltage: 3x380~456Vac L-L & 3x220~264Vac L-N
- Rated Current: 50mA (via -A/50mA CT)

wAcrel | r
- Communicaiton: RS485 Interface, MODBUS-RTU Protocol ™ ‘;‘:'r‘": R'?
(e 1@
- Auxiliary Power Supply: 85~265Vac/Vdc od

- Certificate&Standard: CE

=y
L)
=]
v

Model 3: AWT100-WiFiHW loT WiFi Gateway S NEET

- Upstream Methods: WiFi 2.4GHz (Protocol: MQTT,

MODBUS-TCP)
- Downsteam Methods: RS485 (MODBUS-RTU) (

- Support: Up to 25 energy meter's monitoring circtuis via
RS485 Interfacewithin 300m.

- Auxiliary Power Supply: 85~265Vac L-N (via AWT100-
POW power supply module) or 24Vdc (default)

- Certificate&Standard: CE-RED

14
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2. Hardware Devices Overview [WiFi I0T Cloud Energy Moniotring Solution for Telecomms. Tower
Base Station]

Model 1: AKH-0.66/K-®16N 100A/50mA Split-core CT

- Current Ratio: 100A/50mA AC %
- Accuracy: Class 0.5

- Aperture: 16mm

- Application: Paired with DTSD1352-4S AC energy meter
for current intput

- Noted: 1 set include 3 CTs

M AC&DC Transducer

Model 2: AHKC-EKA Split-core Hall Sensor
- Current Input Range: 0~50A DC

- Current Output Range: 0~x5Vvdc

- Aperture: @20mm

- Auxiliary Power Supply: £12Vdc (Supplied by AMC16L-
DETT)

- Application: Paired with AMC16-DETT DC energy meter

for current intput

m AC&DC Transducer

Model 2: AHKC-EKB Split-core Hall Sensor
- Current Input Range: 0~250A DC

- Current Output Range: 0~x5Vvdc

- Aperture: @40mm

- Auxiliary Power Supply: £12Vdc (Supplied by AMC16L-
DETT)

- Application: Paired with AMC16-DETT DC energy meter

for current intput
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Acrel

2. Overall Model Selection&Quoation [WiFi loT Cloud Energy Moniotring Solution for Telecomms.
Tower Base Station]

(1) This Quotation doesn't include freight charge. To gain a complete quotation, please refer the actual
guantity that you want to request for the actual order, once we receiving it. We will issue a Official

Proforma Invoice with Acrel Stamps on it for later procedure.

System Software
Remark
Name Description System Price (Choose Host Service or Buy-out Service after 3-
month Free Trial of Cloud loT System)
1.System support all the meters across the country whose data has »
sl sy H st A O e it (recommende: |0n jlot projtect) (Users don'::‘r?;gd“ :‘uFrr::t Zfﬂm server))
2.Remote meter reading and data collection. PP
3.Provide loT APP for mobile phone side and loT WEB for PC side. $xxdYear (For 12 Points) $xx to buy Hosting Service for 1 monitoring points
4.Generate energy data report of daily, monthly and annually (Price for Host Service Only, connected to the system 1 year
period with year-on-yeay and period-on-period energy analysis. recommended in pilot projtect) (Users don't need to rent a cloud server)
5.Provide various alarm function to ensure a stable operation $xo0d/Permanent (Limitless Points) 1-time charging of $x0c for Buy-out Service of
Acrel Cloud loT Energy Management System of the system and protect your property. (Price for Buy-out Service permanent use (Unlimited monitoring points and a
6.0Offer 3-month free trial of system with full technical support Only,recommended in late projtect) cloud server need to be rent by users)
Cloud Server
N Server Renting Price
Name Description (For Reference Only) Remark
1.Cloud Server could be rent on the cloud server provider like Amazon
Cloud.
2.Users of Cloud loT Energy Management System only need to rent Below cloud server specs could support
cloud server when they choose buy-out service of our Cloud loT " 1000~2000 monitoings points connected to the
System. And if they are using hosting service or 3-month free trial of Aucordiog i SZC:,:{( Rsghest Gl system
our Cloud loT System, we will use our own cloud server which has been (Server: 8 core 16G
rent on Amazon so that users don't need to rent a cloud server. Operation System: windows server 2016)
Cloud Server 3.The quotation of Cloud Server is only a reference price that we have
rent on Amazon Cloud.
Smart Gateway
Overview Picture USAGE&MODULE NAME DESCRIPTION & SPECIFICATION QUANTITY FOB UNIT PRICE (USD) AMOUNT (USD)
Upstream: WiFi (2.4GHz, MQTT, MODBUS-TCP)
Downstream: RS485 (MODBUS-RTU)
WiFi Smart Gateway 'Support: up to 20~25 monitoring points within 1
AWT100-WiFiHW 400m using RS485 communication pes
Power Supply: 85~265Vac/Vdc (via AWT100-
POW Module); 24Vdc (Default)
& Input: 85~265VacVdc
Power Supply Module Output: 24Vdc 1
AWT100-POW Application: paired with AWT100 Series gateway pes
v for 85~265Vac/Vdc power supply input
AC Metering Devices Set
Overview Picture USAGE&MODULE NAME DESCRIPTION & SPECIFICATION QUANTITY FOB UNIT PRICE (USD) AMOUNT (USD)
Monitoring: Up to 12 circuits 1-phase or 4 circuits
3-phase or mixed [AC Metering]
Communication: RS485 (MODBUS-RTU)
AC Multi-circuit Energy Meter . o >
DTSD1352.4S Ea::ed Voltage: 380~456Vac L-L & 220~264Vac 2pcs
Rated Current: 50mA (via -A/50mA CTs)
Auxiliary Power Supply: 85~265Vac/Vdc
Current Ratio: 100A/50mA AC
/Aperture: ¢16mm (diameter)
ﬁ Split-core Current Trasnformer Accuracy: Class 0.5 5
AKH-0.66/K K-@16N 100A/50mA  |Application: Paired with DTSD1352-4S for current pes
input
Noted: 1 setinclude 3 CTs
DC Metering Devices Set
Overview Picture USAGE&MODULE NAME DESCRIPTION & SPECIFICATION QUANTITY FOB UNIT PRICE (USD) AMOUNT (USD)
- Monitoring: Up to 6 circuits [DC Metering]
K Communication: RS485 (MODBUS-RTU)
ki Rated Voltage: -48Vdc
DC Multi-circuit Energy Meter Rated Current: 5Vdc (via -A/5Vdc Hall Sensor) 1
o AMC16L-DETT Power Output: 1 set of +12V/100mA,-12V/50mA pes
ce = .
! power output serving as power supply of paired
:&ﬁi '-‘ b Hall Sensors.
Auxiliary Power Supply: -40~-60Vdc
Current Input Range: 0~50A DC
Current Output Range: 0~+5Vdc
Hall Sensor /Aperture: 20mm 5
AHKC-EKA Auxiliary Power Supply: +12Vdc pecs
/Application: Paired with AMC16-DETT for current
input
Current Input Range: 0~250A DC
Current Output Range: 0~+5Vdc
Hall Sensor /Aperture: 40mm 1
AHKC-EKB Auxiliary Power Supply: +12Vdc pecs
/Application: Paired with AMC16-DETT for current
input
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3. Scenario Preset [Ethernet 10T Cloud Energy Moniotring Solution for Telecomms. Tower Base Station]

In order to see how will Acrel hardware devices actually deployed on actual site, we will
preset a scenario according to actual site sample as following [divided as AC and DC parts]:
(1) AC Power System Side: 6 circuits AC need to be monitored in total:

- 1* AC circuit 3-phase for "Mains Supply” [Rated voltage 3x380~456Vac L-L, rated current
3x100A AC, circuit's cable cross-sectional diameter within 16mm.]

- 1* AC circuit 3-phase for "Back-up generator” [Rated voltage 3x380~456Vac L-L, rated
current 3x100A AC, circuit's cable cross-sectional diameter within 16mm.]

- 1* AC circuit 3-phase for "AC Distribution Cabinet" [Rated voltage 3x380~456Vac L-L, rated
current 3x100A AC, circuit's cable cross-sectional diameter size within 16mm.]

- 1* AC circuit 3-phase for "Air Conditioner"” [Rated voltage 3x380~456Vac L-L, rated current
3x32A AC, circuit's cable cross-sectional diameter within 16mm.]

- 2* AC circuit 1-phase for "Lighting Power" [Rated voltage 220~264Vac L-N, rated current 16A
AC, circuit's cable cross-sectional diameter within 16mm]

(2) DC Power System Side: 6 circuits DC needed to be monitored in total:

- 5* DC circuits for 5 "Base Station Communications Equipments” [Rated voltage -48Vdc, rated
current 50A DC, circuit’s cable cross-sectional diameter within 20mm.]

- 1* DC circuit for "DC Main Circuit" [Rated voltage: -48Vdc, rated current 250A DC, circuit's
cable cross-sectional diameter within 40mm.]

i S A8Vdc Base Station ﬂ

Max 50A DC_|Comm //g’“ﬁ
Busbar Busbar DC Sub Circuit Equipment #1 _/%}‘
#1
- oo ﬂ
ICommunications| F550 25 722"
" a8va DC Sub Circuit L EQuipment #2 M‘
A el #2 _
7;‘ 9 3x380~456 L1 &, Max 250A DC
- Max 3x100A AC L2 . | + LJ Base Station |
L1 L3, ~ & 5 Max 50A DC |C: n /} s
10KVac "4. E2 vy - IN_ | smps |DC Main Circuit DC Sub Circuit L Equipment #3 4/4/4}‘
pply [ N e (AC-DC) #1 #3
- 48Vdc ™
Transformer 3-phase . + s Base Station ﬁ
N N Mains Supply binet P T aae
N ; = Max 50A DC_[Ct g‘??’,f 7
Pl Outgoing - " —— i Z
- Clrcuit #1 SeAgrase 3x380-456 DC Sub Gircuit L Equipment #4 %
L .| Max 3x100A AC | AC Power Max 3x100A AC #4
ower Tr L1 ~ Distribution| L1 - 48vdc ﬂ
L2 i [(,:,nablpet L2 b Base Station
L3 onitor 13 Max 50A DC _[Communications| "‘m/“‘}i‘}
N e [ DC Sub Circuit |_EQuipment #5 %
3-phase outgoin 3-phase #5 B
_ACDB arcait #g] AC DB
Main Main Outgoing
Clrcuit #1 Clrcuit #1
220~264 Vac L-N =
L1 Max 16A AC Lighting 2
Power | St )
N 1-phase Lighting Circuit
#1
3x380~456
Vac L-L 220~264 Vac L-N <
- Max 3x100A AC L2 Max 16A AC Lighting -
Back L2 | Power e
G ack-up 13 N 1-phase Lighting Circuit 52
\¢ ¥ L
o o 3-phase
Backup
Generator
i 3x380~456 Vac L-L
Clrcuit #1 i e dirls
L2 Air Condi
L3 (3-phase)
N #1

3-phase Air Conditioner Clrcuit
#1

Telecommunications Tower Base Station #1

(1) Scenario Preset for monitoring Telecommunications Tower Base Station
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. Devices Deployment [Ethernet IoT Cloud Energy Moniotring Solution for Telecom Base Station]

For Overall Data Upstream Communications:

- 1* AWT100-CEHW loT Gateway [For collecting data from DTSD1352-4S&AMC16L-DETT and
further upload to Acrel 10T System via Ethernet Comms.]

- 1* AWT100-POW Power Supply Module [paired with AWT100-CEHW for 85~265Vac/Vdc
Power Supply input]

For AC Power Metering - Mains Supply 3-phase Circuit #1, Back-up Generator 3-phase Circuits
#1, AC DB Main Outgoing 3-phase Circuit #1, Air Conditioner 3-phase Circuit #1:

- 1* DTST1352-4S Multi-circuit AC Energy Meter [For monitoring 4 circuits 3-phase]

- 4* AKH-0.66/K-®16N 100A/50mA Split-core Current Transformer [1 set contain 3 CTs,
paired with DTSD1352-4S for current signal input]

For AC Power Metering - Light Power 1-phase Circuit #1~2:

- 1* DTST1352-4S Multi-circuit AC Energy Meter [For monitoring 2 circuits 1-phase]

- 1* AKH-0.66/K-®16N 100A/50mA Split-core Current Transformer [1 set contain 3 CTs,
paired with DTSD1352-4S for current signal input]

For DC Power Metering - Base Station Equipments DC Sub Circuit #1~5, DC Main Circuit #1.:

- 1* AMC16L-DETT Multi-circuit DC Energy Meter [For monitoring 6 circuits DC]

- 5* AHKC-EKA (50A/5V) Split-core Hall Effect Current Transducer [Paired with AMC16L-
DETT for current signal input]

- 1* AHKC-EKB (250A/5V) Split-core Hall Effect Current Transducer [Paired with AMC16L-
DETT for current signal input]

- 48Vdc, Max 50A DC ﬂ
o S T TN
= - Equipment #1 M
Busbar Busbar bc Sub Clrcult quip
48Vdc Max 50A DC
+ Ba Station
3 AH
- 48vd
W}a Max zsoAch DC Su h Gircuit | E" IpHgnERe /}‘/j
SN 3x380~456 G, | € Main Cir
- Vac L-L Ile s @- o . -48Vdc, Max 50A DC 51
s S Bieel e oo 25
~ N s
10KVac ‘Q’ ~ ] oy N SHIBE DC sub Circuit ;IE““'F’“"“‘ #3 ./Z//
Supply [ o~ T3 (AC-DC)
43Vdc Max 50A DC 5‘
Transformer Maar;gga:;ply + Base Station
Ve U 2 A
utgoing o 2x380-456 AMC16L-DETT Equ pment #4 /) j
Clrcuit #1 iy A iy it DC Sub Circu it /
L1 Max3x100A AC stribution L1 Max 3x100A AC| — - 48Vdc, Max 50A DC
Lz "] Cabinet ﬂ—HLZ s + 5 Base Station 5‘
L3 P [QMOI?“(" s @ D Bl . ﬁwc us |communicati g
N Wan [ L 3ls ‘ DC Sub Circuit L Eauipment #5
3A%hgsse outgoing 3-phase 8| | #5
. . circuit #1] : |
Main Mam Outgoing |2
Clrcuit #1 Clrcuit#1 |2
220~264 Vac L-N o
L1 Max 16A AC Lighting -
@ | Power | St
N 1-phase Lighting Circuit #1,
#1
3x380~456 DSTD1352-4S DSTD1352-4S
Max 3x100A AC L i 220-264 Vac LN
ax 3x = L2 Max 16A AC Lightin
L1 s s ighting
~ s—<—-
Back-up [ L2 ~ | T = | P(;v;er
L3 g g N 1-phase Lighting Circuit
& g i -2 T o2 ) #2
8 o 3-phase
Backup
Generator AKH-0.66/K-16N 3x380~456 Vac L-L
Clrcuit #1 "5 L1 Max 3x32A AC =
‘ [CA_rum—e Air Conditoner |y 18 1%
L3 » \
AKH-0.66/K-®16N ,,Dva:;KMSN —o—'—HN (3 pgliise)
3-phase Air Conditi Clrcuit
} #1
0.66/K-
xA
‘‘‘‘‘‘‘‘ o,
thernet [RJAS Interface] Cloud Server
L’"
L)
AV\I'I'IO#?]:CEHW Internet Router
Note 1: © here stand for RS485 Wired Communication (MODBUS-RTU) — —J
Note 2: 1 Ethernet Gateway connect multiple RS485 energy meters and send data further by Ethernet loT Energy Management System
Note 3: to use RVSP 2x1.5mm? cable for RS485 wiring (Access by Mobile Phone or PC)

Telecommunications Tower Base Station #1
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3.Communication Structure&Logic [Ethernet |oT Cloud Energy Moniotring Solution for Telecomms.
Tower Base Station]

If the customer don't have their own IoT system and would like to use all Acrel 10T system
software and metering hardware, the overall communications structure will be like:

(1) Between AMC16L-DETT Multi-channel DC Energy Meter, DTSD1352-4S Multi-channel AC
Energy Meter and AWT100-CEHW loT Gateway we will use RS485 wired communications
based on MODBUS-RTU protocol. Since these are all Acrel products, the communications
protocol integration will be done in factory manufacturing stage.

(2) Between AWT100-CEHW loT Gateway and Acrel 10T System, we are using Ethernet
communications based on either MQTT or MODBUS-TCP protocol for data uploading.
[protocol integration was also done in factory stage.]

| ———
System Acrel loT Energy Management System

Ethernet/I\TCPllP

Your Internet WiFi Router

MODBUS-TCP
Ethernet
MQTT

((( ‘ ))) /ffv
.

Smart Gateway AWT100-CEHW

A

Ethernet loT Gateway

L] 4 n)t

xx Lp
Metering Devices DTSD1352-4S
Multi-circuit AC Energy Meter

(1) Integration Communications Structure
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3.Communication Structure&Logic [Ethernet |oT Cloud Energy Moniotring Solution for Telecomms.
Tower Base Station]

If the customer side have their own 10T system and would like to do the API/SDK integration
between Acrel 10T system and their own loT system, the overall communications structure
will be like:

(1) Between AMC16L-DETT Multi-channel DC Energy Meter, DTSD1352-4S Multi-channel AC
Energy Meter and AWT100-CEHW loT Gateway, we will use RS485 wired communications
based on MODBUS-RTU protocol. Since these are all Acrel products, the communications
protocol integration will be done in factory manufacturing stage.

(2) Between AWT100-CEHW loT Gateway and Acrel 10T System, we are using Ethernet
communications based on either MQTT or MODBUS-TCP protocol for data uploading.
[protocol integration was also done in factory stage.]

(3) Between Acrel IoT System and customer's IoT system, we will use API/SDK based on the
related protocol.

Your loT System

API | Data Transferation

=]

System Acrel loT Energy Management System

s
Cloud Seer '

Lo Cloud Server mQrT

Ethernet| TCP/IP

=

Your Internet WiFi Router

_ |mobBus-Tcp
WiFi

((())) )
4

) +1)

)

(

Smart Gateway A\‘;Vv'irglo(g-a\:\éivsial:lw

.

RS485TMODBUS-RTU

o

Metering Devices DTSD1352-4S -
Multi-circuit AC Energy Meter Multi-circuit DC Energy Meter

(1) Integration Comr;ounications Structure
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3. Hardware Devices Overview [Ethernet |0T Cloud Energy Moniotring Solution for Telecomms. Tower
Base Station]

Model 1: AMC16L-DETT Multi-circuit DC Energy Meter

Base Station

- Monitoring: Up to 6 circuits [DC Metering]

- Rated Voltage: -48Vvdc

- Rated Current: 5Vdc (via -A/5Vdc hall sensor)

- Communicaiton: RS485 Interface, MODBUS-RTU Protocol

- Auxiliary Power Supply: -40~-60Vdc ,@,ﬁéﬁ ” 15{@ i ‘\

AMCIGL-DE'I'I"

- Power Output: 1 set of +12V/100mA,-12V/50mA power
output serving as power supply of paired Hall Sensors. -

- Data Storage: 2mb room for alarm and energy data.
- Certificate&Standard: IEC; CE

Model 2: DTSD1352-4S Multi-circuit AC Energy Meter m
- Monitoring: Up to 4 circuits 3-phase or 12 circuits 1-phase

-
- N
- =3
- e

or mixed [AC Metering]
- Rated Voltage: 3x380~456Vac L-L & 3x220~264Vac L-N
- Rated Current: 50mA (via -A/50mA CT)

giAcsl IR €
- Communicaiton: RS485 Interface, MODBUS-RTU Protocol N ‘;":'F": .?
(e 1@
- Auxiliary Power Supply: 85~265Vac/Vdc od

- Certificate&Standard: CE / [.\

Model 3: AWT100-CEHW loT Ethernet Gateway
- Upstream Methods: Ethernet (Protocol: MQTT, MODBUS-

TCP, support DHCP or static IP addressing)

- Downsteam Methods: RS485 (MODBUS-RTU)

- Support: Up to 25 monitoring circtuis via RS485 Interface
within 300m.

- Auxiliary Power Supply: 85~265Vac L-N (via AWT100-
POW power supply module) or 24Vdc (default)

- Certificate&Standard: CE-RED

‘*

Sk
1 o
¢
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[Cloud Online]

3. Hardware Devices Overview [Ethernet |0T Cloud Energy Moniotring Solution for Telecomms. Tower
Base Station]

Model 1: AKH-0.66/K-®16N 100A/50mA Split-core CT

- Current Ratio: 100A/50mA AC %
- Accuracy: Class 0.5

- Aperture: 16mm

- Application: Paired with DTSD1352-4S AC energy meter
for current intput

- Noted: 1 set include 3 CTs

M AC&DC Transducer

Model 2: AHKC-EKA Split-core Hall Sensor
- Current Input Range: 0~50A DC

- Current Output Range: 0~x5Vvdc

- Aperture: @20mm

- Auxiliary Power Supply: £12Vdc (Supplied by AMC16L-
DETT)

- Application: Paired with AMC16-DETT DC energy meter

for current intput

m AC&DC Transducer

Model 2: AHKC-EKB Split-core Hall Sensor
- Current Input Range: 0~250A DC

- Current Output Range: 0~x5Vvdc

- Aperture: @40mm

- Auxiliary Power Supply: £12Vdc (Supplied by AMC16L-
DETT)

- Application: Paired with AMC16-DETT DC energy meter

for current intput
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Author: Aaron Shi
E-mail; aaron@acrel.cn
WB: www.acrel-electric.ke

Acrel

3. Overall Model Selection&Quoation [Ethernet IoT Cloud Energy Moniotring Solution for Telecomms.
Tower Base Station]

(1) This Quotation doesn't include freight charge. To gain a complete quotation, please refer the actual
guantity that you want to request for the actual order, once we receiving it. We will issue a Official

Proforma Invoice with Acrel Stamps on it for later procedure.

System Software
Remark
Name Description System Price (Choose Host Service or Buy-out Service after 3-
month Free Trial of Cloud loT System’
1.System support all the meters across the country whose data has .
e sk e, disdwasse g A QAN o Edhmiet (recommendeflon ilot projtect) (Users donf}\::;‘:‘oir:ri Zr:IInI)ud server))
2.Remote meter reading and data collection. PP
3.Provide loT APP for mobile phone side and loT WEB for PC side. $xodYear (For 12 Points) $xx to buy Hosting Service for 1 monitoring points
4.Generate energy data report of daily, monthly and annually (Price for Host Service Only, connected to the system 1 year
_;’ period with year-on-yeay and period-on-period energy analysis. recommended in pilot projtect) (Users don't need to rent a cloud server)
5.Provide various alarm function to ensure a stable operation $wox/Permanent (Limitless Points) | 1-time charging of $xxxx for Buy-out Service of
Acrel Cloud loT Energy Management System of the system and protect your property. (Price for Buy-out Service permanent use (Unlimited monitoring points and a
6.0ffer 3-month free trial of system with full technical support Only,recommended in late projtect) cloud server need to be rent by users)
Cloud Server
- Server Renting Price
Name Description (For Reference Only) Remark
1.Cloud Server could be rent on the cloud server provider like Amazon
Cloud.
2.Users of Cloud loT Energy Management System only need to rent Below cloud server specs could support
cloud server when they choose buy-out service of our Cloud loT : 1000~2000 monitoings points connected to the
System. And if they are using hosting service or 3-month free trial of Ancording t Spse;‘s’;l Reviad Cloud system
our Cloud loT System, we will use our own cloud server which has been (Server: 8 core 16G
rent on Amazon so that users don't need to rent a cloud server. Operation System: windows server 2016)
Cloud Server 3.The quotation of Cloud Server is only a reference price that we have
rent on Amazon Cloud
Smart Gateway
Overview Picture USAGE&MODULE NAME DESCRIPTION & SPECIFICATION QUANTITY FOB UNIT PRICE (USD) AMOUNT (USD)
Upstream: Ethernet (DHCP or static IP, MQTT,
MODBUS-TCP)
Downstream: RS485 (MODBUS-RTU)
Ethe:xﬁ;n:z:::;way Support: up to 20~25 monitoring points within 1 pes
400m using RS485 communication
Power Supply: 85~265Vac/Vdc (via AWT100-
POW Module); 24Vdc (Default)
Input: 85~265Vac/Vdc
Power Supply Module Output: 24Vdc 1
AWT100-POW ication: paired with AWT 100 Series gateway pes
for 85~265Vac/Vdc power supply input
AC Metering Devices Set
Overview Picture USAGE&MODULE NAME DESCRIPTION & SPECIFICATION QUANTITY FOB UNIT PRICE (USD) AMOUNT (USD)
Monitoring: Up to 12 circuits 1-phase or 4 circuits
3-phase or mixed [AC Metering]
Communication: RS485 (MODBUS-RTU)
AC Mutti-circuit Energy Meter . .y -
DTSD1352.4S f_:::ed Voltage: 380~456Vac L-L & 220~264Vac 2pcs
Rated Current: 50mA (via -A/50mA CTs)
Auxiliary Power Supply: 85~265Vac/Vdc
Current Ratio: 100A/50mA AC
Aperture: ¢16mm (diameter)
p Split-core Current Trasnformer Accuracy: Class 0.5 5
AKH-0.66/K K-@16N 100A/50mA  |Application: Paired with DTSD1352-4S for current pes
input
Noted: 1 set include 3 CTs
DC Metering Devices Set
Overview Picture USAGE&MODULE NAME DESCRIPTION & SPECIFICATION QUANTITY FOB UNIT PRICE (USD) AMOUNT (USD)
Monitoring: Up to 6 circuits [DC Metering]
A Communication: RS485 (MODBUS-RTU)
v Rated Voltage: -48Vdc
DC Multi-circuit Energy Meter Rated Curre! Vdc (via -A/5Vdc Hall Sensor) 1
AMC16L-DETT Power Output: 1 set of +12V/100mA,-12V/50mA pes
power output serving as power supply of paired
Hall Sensors.
Auxiliary Power Supply: -40~-60Vdc
Current Input Range: 0~50A DC
Current Output Range: 0~+5Vdc
Hall Sensor Aperture: ¢20mm 5
AHKC-EKA Auxiliary Power Supply: +12Vdc pes
Application: Paired with AMC16-DETT for current
input
Current Input Range: 0~250A DC
Current Output Range: 0~+5Vdc
Hall Sensor Aperture: 40mm 1
AHKC-EKB Auxiliary Power Supply: +12Vdc pes
Application: Paired with AMC16-DETT for current
input
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