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1.Scenario Preset

(1) The scenario is based on a small on-grid Solar PV system without DC energy storage.

(2) In order to establish a complete monitoring system, we need to install a smart wireless 3-phase
energy meter with bidirectional metering function on Grids Side [Need to monitor the girds' overall 3-
phase incoming circuit so that we can monitor the total power consumption supplied from grids to
house loads and also monitor the over-generated reflux energy from Solar PV to grids or power
transformer.]

(3) The reason why to choose wireless energy meter was because it could directly send data to
Acrel loT Energy Monitoring System without using a extra loT Gateway. For separate installation,
this will be more economic.

(4) Suppose grids sides incomming circuits is with rated current of 150A AC and rated voltage of
230Vac L-N&400Vac L-N.

2.Devices Deployment Plan

Grids Side - Grids' Overall 3-phase Incoming Circuit:
7. 1* ADW300-4GHW/C Wireless 4G Energy Meter
8. 3* AKH-0.66/K K-@24 150/5 Split-core Current Transformer

ADWJU?;%GHWIC
1

(For monitoring girds power flow to and consumed by House loads
& Solar PV reflux overgenerated power flow to grids)

TU) - Integration between Energy Meter and Inverter for Zero Export Control

~ 56 Gurreni | AC Current ‘
B o }g; a
BYT. vzl
At 7\
L 4 Q ‘\’
Solar Panel Inverter &I
12 AN
L3 | AN
- J A
~ N 2 Nz
~ . N\
~ - Transformer
e— AC Current [Total Max Current: 3*150A AC] Grids
DC Current (High Voltage — Low Voltage) (Monitor grids side
o 3-phase incoming circuit)
<& AC Combiner Box
Solar Panel Invert [Total Max Current: 3*150A AC]
olar-ane nvarer (Monitor overall Solar PV output 3-phase circuit)
(DC — AC)

Note #1:

Wiring here was just a simple demostration, for
the actual wiring of products, please follow the
wiring instruction book of related devices.

Note #2:

For grids side energy meter ADW300-4GHW,
recommend to install on the low voltage side
since ADW300-4GHW was normally used as

a LV energy meter. (For high voltage, need extra
voltage transformer to transform high voltage
to about 100Vac L-L as for the voltage input of
ADW300-4GHW.)

House Load
[Total Max Current: 3x150A AC]
(Monitor overall House Load 3-phase incoming circuit)
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7. Calculation Logic - When the Solar PV Generated Power < House Load Consumed Power

(1) When the solar PV generated power wasn't enough for house loads to consume. Grids will also
distribute power to house load for consuming. So, in this situation, the house load total power
consumption was consisted of 2 parts, solar PV generated power and grids distribution power.

(2) Girds power flow to house load for consuming was normally calculated as "forward active
energy, EPI" and "postive active power, +kw" by #1 ADW300-4GHW energy meter.

o

DC Current

Solar Panel Invertar
L2
L3 4 h '
. N 5
Transfo

Solar PV Power Grids Power

- flow to loads flow to loads ‘ransformer —
- AC Currant [Total Max Current: 3*150A AC] Grids
g l l (High Voltage + Low Voltage) {Monitor grids side

& 3-phase incoming circuit)
&> - AG Gombiner Box

[Total Max Current: 3*1504 AC]
(Manitor overall Solar PV output 3-phase circuit)

DC Current

Solar Panel Inverter
(DC — AC)

Note #1:

When the Solar PV generated power wasn’t
enough for house load to consume, grids will
also transmit power to house load. In this
situation, house load total power consumption
was consist of 2 part. : S
One part is Solar PV generated power . e

The other part is grids power transmission. ! TIESAES, L e

Note #2: \
Girds power flow to house load normally i
calculated as “forward active energy” and
“positive active power”by #1 ADW300-4GHW
energy meter

Sose o Positive Active Power = Forward Active Energy
[Total Max Current; 3*150A AC] = Energy flow from Grids to House Load

{Monitor overall House Load 3-phase incoming circult)

Calculation logic (When Solar PV not Enough)

Active energy 2022-12-22

| A3 43284
000w 93836.45'

Diagram of "Forward Active Energy, EPI"
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7. Calculation Logic - When the Solar PV Generated Power > House Load Consumed Power

(1) When the solar PV generated power was larger than house loads power consumtpion. The part
of over-generated solar PV power will reflux to power transformer or grids. In this situation, solar
PV power generation will be distributed to 2 part, to house loads and to power transformer or girds.
(2) Solar PV over-generated power which reflux to power transformer or girds was normally
calculated as "backward active energy, EPE" and "negative active power, -kw" by #1 ADW300-

4GHW energy meter.

| e

DC Current

. Salar PV over-generated
T Power reflux to Grids or Transformer

=

Solar Panel Inverter
L2 -
L3
/ N -

Solar PV Power

DC Current

{High Veltage « Low Veltage) {Maonitor grids side
3-phase incoming circuit)

- flow te Loads Transformer -
L} AC Currant j [Total Max Current: 3*150A AC] Grids

[ & - AC Combiner Box
[Total Max Current: 3*150A AC]
Solar Panel Inverter (Manitor averall Solar PV autput 3-phass circuit)

{DC — AC)

Note #1:

When the Solar PVpower was over-generated
so that the house load can’t completely
comsume it, the over-generated part will reflux
to Transformer or Grids if there is no DC energy
storage deployed for the overall power system

Note #2: N ,’
Solar PV over-generated power reflux to Grids T
or Transformer was calculated as “backward ] ¥
active energy”and “negative active power”by #1 L
ADW300-4GHW energy meter

House Load Negetive Active Power = Backward Active Energy
[Total Max Currant: 3*150A AC] = Energy reflux from Solar PV to Grids

{Monitor overall House Load 3-phase incoming circuit)

Calculation Logic (Solar PV Over-generated)

Active energy 1 2022-12-22

100, 008888 o338,
0383648

Diagram of "Backward Active Energy, EPE"
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8. Communication Structure&Logic - To loT System

(1) 4G Communication could be served as one of the final data upstream methods by sending the
data to cloud server deployed in Internet so that Acrel loT System could be interact with these data
collected by bottom metering devices like Energy Meter

(2) ADW300-4GHWY/C Wireless 4G 3-phase Energy Meter has a built-in 4G communication module
which allow it to directly send data to local 4G telecom tower through 4G signal based on MQTT and
MODBUS-TCP protocol without using a extra 4G IoT Gateway.

(3) Each ADW300-4GHW/C has a 4G card tray for installing the 4G sim card which could be bought
from your local 4G service provider.

(4) ADW300-4GHW/C also have a RS485 communication normally used for devices adjustment with
Acrel ADW300 adjustment softare.

System loT Energy Management System

Cloud Server

)

Medium

MQTT

ADW300-4GHW/C
3-phase Wireless Energy Meter

Metering Devices
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(3) Communication Structure&Logic - To Solar Inverter

+  ADW300-4GHW energy meter also has a RS485 port [MODBUS-RTU protocol] which could be
connected to Solar PV Inverter so that inverter could get the reading from ADW300 based on
MODBUS-RTU protocol.

* Once the inverter get a reading of "backward active power [minus value]", the invert could
automatically lower its power generation rates so that the over all Solar PV generated power won't
be more than house load consumption. Thus Solar PV side won't have export to grids side and

eventually realize zero export.

RS485 A+
RS485 B-
[RS485 Comms. Cable Recommended] Diagram: For RS485 Comms. Wiring
RVSP 2x1.5mm?
1
Solar Inverter [RS485 Port] S
v
A
A ADW300 [RS485 Port]

/

SR e A ey

- 020eS8809L

- — & -l
.|crel . win I
n
il

ﬁ — 27 [T () [

GEeeePeerre®-

- 43 44 45 46 47 48 40 50 41 42
[o— B —————

Note:

7. Solar PV inverter get reading of bidirectional active power of grids side from ADW300 based on
RS485 [MODBUS-RTU]

8. Once inverter get the reading of backward active power [export], inverter will lower its power
generation rates so that no more Solar PV over-generated power flow to grids side. [no more
export power]

9.All the generation power control logic was decided by inverter, energy meter ADW300 only
provide the reading of bidirectional active power. So the integration between ADW300 and
inverter based on RS485 interface [MODBUS-RTU] protocol for get the reading of bidirectional
active power must be done and inverter side must have this type of control logic. [When inverter

get the reading of backward active power, it will lower its power generate rate ]
4
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(4) Overall Model Selection&Quoation

« This Quotation doesn't include freight charge. To gain a complete quotation, please refer the actual

quantity 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

Name Description System Price

1.System support all the meters across the country whose data has 50
been sent to cloud server through 4G, WiFi or Ethernet. (recammendad in pilot projtect)

2 Remote meter reading and data collection.
3 Provide loT APP for mobile phone side and loT WEB for PC side. SxdYear (For 1 Points)
8 4 Generate energy data report of daily, monthly and annually (Price for Host Service Only,

period with year-on-yeay and period-on-period energy analysis, recommended in pilot projtect)
5.Provide various alarm function to ensure a stable operation SwoodPermanent (Limitless Points)
Acrel Cloud loT Energy Management System of the system and protect your property. (Price for Buy-out Service

6.0ffer 3-month free trial of system with full technical support
ae far 2 tast shaca ae nilad nmiact

Only recommended in late projfiect)

Cloud Server

Server Renting Price

Name Decription (For Refarence Only)
P 1.Cloud Server could be rent on the cloud server provider like Amazon
g Cloud.
2 Users of Cloud loT Energy Management System only need to rent
Cloud Server cloud server when they choose buy-out service of our Cloud laT
System. And if they are using hosting service or 3-month free trial of | According to Specs of Rented Cloud
our Cloud loT System, we will use our own cloud server which has been Server

rent on Amazon so that users don't need to rent a cloud server.
3.The guotation of Cloud Server is only a reference price that we have

Cloud Server rent on Amazon Cloud.

4G Wireless Energy Meter

c ication: 4G Wireless Communication

(with 4G SIM card )&R 5485 (MODBUS-RTU)

3-phase 4G Wireless Energy Meter  |Rated Voltage: 3x380~456Vac L-L or 3x660Vac
ADW300-4GHWIC L-L (45~85Hz)

Rated Current: 3x1(8)A AC (via CTs)

Auxiliary Power Supply: 85~265Vac

| T

1 pcs

Paired Split-core CT

Current Ratio: 150/54 AC
Aperture: g24mm (diameter)
Accuracy: Class 1.0 3pecs
Application: Paired with ADW300-4GHWIC for
current input

Split-core Current Trasnformer
AKH-0.66/K K-924 150/5

Remark
(Choose Host Service or Buy-out Service after 3-
month Free Trial of Cloud loT System)

3-month Free Trail
{Users don't need to rent a cloud server))

Fxx to buy Hosting Service for 1 monitoring points
connected to the system 1 year
(Users don't need to rent a cloud server)
1-time charging of $xox for Buy-out Service of
permanent use (A cloud server need to be rent by
USers)

Remark

Below clowd server specs could support
1000~2000 monitoings points connected to the
system
(Server: & cors 168G
Operation System: windows server 2016)

Overview Picture USAGE&MODULE NAME DESCRIPTION & SPECIFICATION QUANTITY FOB UNIT PRICE (USD) AMOUNT (UsD)

Overview Picture USAGE&MODULE NAME DESCRIPTION & SPECIFICATION QUANTITY FOB UNIT PRICE (USD) AMOUNT (UsD)
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(1) Acrel loT Energy Monitoring System (Partail Introduction)

Acrel loT Energy Monitoring System could be access in 2 different ways:
* Access through WEB on your computer.

Access port: https://iot.acrel-eem.com/

* Access through APP on your mobile phone

Download Link: https://play.google.com/store/apps/details?id=com.acrel.iotems

7. WEB Accesss (Computer): il : e
Access Port: https://iot.acrel-eem.com/ >0 -
Test Account Name: acrel

Test Account Password: 123456

test

8. APP Accesss (Mobile):
Download Link: https://play.google.

No account yet? Click on the register

com/store/apps/details?id=com.acrel.

iotems

Test Account Name: acrel
Test Account Password: 123456
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(1) Acrel loT Energy Monitoring System (Partail Introduction)

Main Function of WEB side System:
» Solar PV Monitoring (2) Devices List (3) History Curve (4) Electricity Parameters Report (5)
Energy Consumption Report (Daily, Monthly, Yearly) (6) User Report

UAcrel . oL, o P P siec oz% 20 ¥ Q@ O

7. Solar PV Monitoring: Overview of
overall loads' power consumption,

Solar PV total power generation,

7.31 ki
Consumption

energy supplied by grids that

consumed by loads, over-generated

Solar PV power flux to grids or power

0.39 kW 6.92 K
Grid Power P Power

transformer.

rsea welcome/welcome

Acrel = loT EMS Platform o m® E® < o Bar 2 OGO e

8. Devices List: Showing the overall
devices connected to Acrel System

and were bond to certain project. SN
code, Online-Offline status, devices
model and other necessary

information will be shown here.

Acrel = loT EMS Platform o mE® EN® cos Zar %2 Q% D e

9. History Curve: Showing the
daily history data curve of all the
data that could be collected and
uploaded by energy meter or other

basic metering devices.
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1. Acrel loT Energy Monitoring System (Partail Introduction)

Main Function of WEB side System:

» Solar PV Monitoring (2) Devices List (3) History Curve (4) Electricity Parameters Report (5)

Energy Consumption Report (Daily, Monthly, Yearly) (6) User Report

4. History Curve: By selecting the
items of "date" and "electricity

parameter", platform can show the
history curve of different data and

date.

5. Electricity Parameters Report: All
the electricity parameters that could
be collected by certain energy meter

will showed as a report here.

(4) Electricity Parameters Report:
Report on platform could be
exported in "Excel" format to your
computer for a brief storage when
accessing the loT EMS WEB

platform.

HAcrel

1 34a872 10 St
e0E: 32632k fac

208 kwh
e

Y < o

R

£ tog ansgement
® e
“Acrel = 10T EMS Platform o P < ox 5ar % Q@O s
® v wecome | seime Honiorig
o7 project [ asere |
o ot ar 45 14 s
RG] R T S R O w8 s wm s
~oowonz ” . . .
s om s w ae  am e o uz e um o ww .
T T . e w0 w 35 2w s
s em o am s am <o o o s
6 am o em a6 sm oo 05 to:  aa
u s s s s aw nm o2 e wm
o e a2 an  sm es o tos  mm
om e aw mm o a4 sw am a5tz om0t
ozt | 150a0e e
o .
=z BESR EREE  WEEE SRR = o QFEE ~
Sman o - ) = o [ B TV AR m B B .
-Des-wxm B/ UB-B-9-A-Q T ¥ % 0P 58 S8 ;_4655~ st [PETER - R MR- BS- SUe  S- GRDI- T aemis- SIA- )
a < @ fx Acuisition time
B |C (D |E|F |G |H[I[J[K[L[M|N|O P a R s T v | v wix|¥jzg ®
1 [Requisition tinelva®m) Ub(y ) Uab(¥) Ube(V) Uca(¥) Ta(e) Tb(®) Tc(n) Pa (kW) Pb(kW) Po(kW) P (kW) Qa(kvar) Gb(kvar) Qc(kvar) Q(kvar) Sa(kva) Sh(kvA) Sc(kva) S (kv: =
2 00:00 2 N ———— 049 882 28 5 612 7. 2, 5 10.92 1146
3 00:05 2 E—
4 l00:10 - - 45.249.84 8.46 o
5 00:15 39716 47,8 49,95 10.14 5,76
6 00:20 56.1 47.0447.769.54 5.64 @
7 00:25 60.12/50.1 49.1410.38 9.18
8 00:30 58.08/47.7 47.58/9.9  8.82 @
9 00:35 59.04/47. 16 45.36 10.38 8.76
10 |00:40 57.18148.3 48.480.78 5.94 ®
11 00:45 56.5250.28 51.24 9.6 9.54
12 |00:50 = = I ez luiazs nm
13 |00:55 - - 54, 5613.56 114
14 01:00 s seianalizon |54
15 01:05 55.9244.7 47.649.42 5.28
16 01:10 —  —  50.5113.6846.869.35 516
17 0115 56.52 43,86 46.14 10.02 .22
18 01:20 55
19 01:25
20 01:30
21 01135
230.7 2 - -
Sheeus  + [ .
@ Gp- EOED 0% - ——0 47

ERNOl: v
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3. Acrel loT Energy Monitoring System (Partail Introduction)

Main Function of WEB side System:
(1) Solar PV Monitoring (2) Devices List (3) History Curve (4) Electricity Parameters Report (5)
Energy Consumption Report (Daily, Monthly, Yearly) (6) User Report

YAcrel = loT EMs Platform 0 PP P < os me 2 QB0

®
B w
&

(5) Energy Report (Daily): This %
Interface show the daily energy =
consumtion report (calculated by ‘

forward active energy) : -

B Crzpms

=x- AEER B R
Xmm gy 2 -
~CaEm-ece B/ UHE-B-2-A-Q-
a © @ fx| Fneray Node
A B c ) E F G H | J K L M N - &
2 Ipnerg: Node |consumption (i « hiCost () Consumption (i « hiCost () Consumption (kW » hiCost () Consumption (kW = hiCost () Consumption (kV * hCost (¥ ) Consumption (KW  hCost (¥ ] Consumptio
4 N 2 0.00 19.20 0.00 36. 00 0.00 15.20 0.00 22.40 0.00 32.00 0.00 30. 40 @
H - H H 5 4 0.00 30. 40 0.00 44.80 0.00 28.00 0.00 39.20 0.00 40. 00 0.00 40. 80
(5) Energy Report (Da||y)_ This da||y : e e i P el 000 o0 D 5
7 |n -12.00 0.00 11.20 0.00 12.00 0.00 11.20 0.00 11.20 0.00 12.00 0.00 12.00
8 M -39.20 0.00 39.20 0.00 40. 80 0.00 32.80 0.00 47.20 0.00 40. 00 0.00 39.20 @
9 M ) 32.80 0.00 32.80 0.00 33.60 0.00 32.80 0.00 12.80 0.00 32.80 0.00 32.80
10 M 29. 60 0.00 29. 60 0.00 29. 60 0.00 29. 60 0.00 29. 60 0.00 29. 60 0.00 28.80
energy report cou e also expo " T o0 v o0 v e
H n n 15 ~0.00 0.00 0.80 0.00 0.80 0.00 0.80 0.00 0.00 0.00 0.80 0.00 0.80
(0] COIHpu erin xce orma 160 2,40 000 2640 000 4720 000 4720 000 040 000 4560 000 4720
17 e 32.00 0.00 34.40 0.00 34.40 0.00 34.40 0.00 34.40 0.00 34.40 0.00 33.60
18 Total 387.52 0.00 348.32 0.00 401.92 0.00 356. 32 0.00 365.92 0.00 389.92 0.00 387.50
19
20
z
3
5
-
-
=
=
:
0} BIS@=0 H=2 FH=0 @ - B M 100% - — O + i3

(5) Energy Report (Monthly&
Yearly): Same as daily energy
report, monthly and yearly energy
report could be also checked on
platform and exported in "Excel"

format.
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- Acrel loT Energy Monitoring System (Partail Introduction)

Main Function of WEB side System:

» Solar PV Monitoring (2) Devices List (3) History Curve (4) Electricity Parameters Report (5)
Energy Consumption Report (Daily, Monthly, Yearly) (6) User Report

(6) User Report: A comprehensive
user report including project
overview, energy report, energy
analysis and etc could be check on

platform

(6) User Report: User report could
be exported in "PDF" format into
your PC for convenient check and

storage.

(6) User Report: User report
support template customization in
buy-out service of Acrel loT

Energy Monitoirng System.

Acrel = loT EMS Platform o m® % <o Bar 2 QGO s
& wel i
e
0w
EN v Bl 4G based Solut...tralized).pd. B Hlectrical pa..ort2022-10-13 [0 107 8 doex B User Report - .S Platform.pd + (e ) 8 x
=x#v BEB c e mA wr sm @O w8 s mwh, XX Q#Er A5E R E I A
5 = m -,
B O ™ 0 B Bh B B 0O B - 0 8 1
s FoRE  RRAE BASSN SANE- SRAE MSNE BEAE MEoN HHNE gam B Mest geveRes
User Analysis Report
-
|--l||ll||||l
am wom =
YAcrel = 10T EMS Platform o e B o 50 50 % 0w
1R

10
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1. Acrel loT Energy Monitoring System (Partail Introduction)

Main Function of APP side System:

(1) Devices List (2) History Curve (3) Electricity Parameters Report (4) Energy Trend (5) Energy

Consumption Report (Daily, Monthly, Yearly)

Noted: Since APP side and WEB side of Acrel loT Energy Monitoring System share the same data,

normally recommend our user to add the devices to their account using APP and check the data

using WEB platform.

1323 B0«

Q Gateway ID/Meter Type

[ cabinet temperature (i
Gateway ID11220214196000

+ Device List

00:00 220.9 220.6 221.4
00:05 2214 2208 2215
00:10 221.9 2217 2221
0015 221.6 2212 222

00:20 222 2215 221.9
00:25 2215 2212 221.8
00:30 221.9 2213 221.6
00:35 220.6 2204 220.9
00:40 221.6 2207 221.7
00:45 222.3 2214 222.2
00:50 2215 221 2217
00:55 221.9 2217 221.7
01:00 221.4 2208 221.6

= < e

(3) Parameter Report

13:28 B0 *

< Real-time Monitoring

Device Status:Online

va Ub uc
218.8v 275V 2186V
Uab Ubc Uca
- v v
la ib e
08A 0.8A 0.8A
Pa Pb pc
0.08kW 0.16kW 0.16kW
P Qa Qb
0.48kW -0.08kVar Okvar
Qc Q PFa
OkVar -0.16kVar 0.666

EPI EPE EQL

152584KW-h  57904kW-h  16692KW - h
EQC

71432kW - h

Phase voltage 20221013
-O-va -O-Ub -O-Uc

v

(2) History Curve

(4) Energy Trend

11

1328 @O~

< Real-time Monitoring

Pa Pb Pc
8.56kwW 8.4kw 8.88kW
P Qa Qb
25.92kW 3.6kvar 3.28kvar
Qc Q PFa
3.52kVar 10.4kVar 092
EPE
31994.4kW - h OkW - h 12689.6kW - h
EQC
0.8kW * h
Active power 2022-10-12

O-p -O-Pa -O-Pb -O-Pc

50 b
40 22:05
30 ‘ oP 1024
|

era 32
20

ePb 328
i ®Pc 376
0 - o
00:00 0405 08110 1620 20

= < =

(2) History Curve

1334 BOS
< Data report
energy comEnergy co2
17:00
Circuit name & .
onsumpti
Cost(¥) G
- 0.80
z
- . 22.40
50
= 38.40
17.60
18.40
Total ).00 97.60
= < =

(5) Energy Report
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