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H INTRODUCTION

m INTRODUCTION

GoodWe ETseries, also called hybrid or bidirectional solar inverters, apply to solar system with
participation of PV, battery, loads and grid system for energy management.

The energy produced by PV system shall be used to optimize self-consumption, excess power charge
battery and the rest power could be exported to the grid.

Battery shall discharge to support loads when PV power is insufficient to meet self-consumption. If
battery power is not sufficient, the system will take power from grid to support loads.

Note: the introduction describes a general behavior of ET

system. The operation mode can be adjusted on Good\Ve
PV Master APP based on the system layout. Below are the
general operation modes for ETsystem:

1.1 OPERATION MODES INTRODUCTION

ETsystem normally has the following operation modes based on your configuration and layout conditions

Mode I Mode I

The energy produced by the PV system is used to When there is no PV, and the battery is sufficient , it can

optimize self-consumption. The excess energy is used to supply the load together with grid power.

charge the batteries, then exported to grid.

INTRODUCTION H

1.2 SAFETY & WARNING

The ETseries inverters of Jiangsu GoodWe Power Supply Technology Co., Ltd. (hereinafter called as
GoodWe) strictly comply with related safety rules for product design and testing. Please read and
follow all the instructions and cautions on the inverter or user manual during installation, operation or
maintenance, as any improper operation might cause personal or property damage.

* SYMBOLS EXPLANATION

Caution!
Failing to observe a warning indicated in this manual may result in injury.

Danger of high voltage and electric shock!

Danger of hot surface!

Components of the product can be recycled.

This side up! The package must always be transported, handled and stored in such a
way that the arrows always point upwards.

=2 &P > Db

No more than six (6) identical packages being stacked on each other.

Product should not be disposed as household waste.

The package/product should be handled carefully and never be tipped over or slung.

Refer to the operating instructions.

Keep dry! The package/product must be protected from excessive humidity and must
be stored under cover.

3 B B I (e

Mode III

When grid fails , the system automatically switches to
Back-Up mode. The Back-Up load can be supported by
PV and battery.

Mode IV

Battery can be charged by grid, and charging
time/power can be set flexibly on PV Master APP.

totally disconnected, in case of any electrical shock or injury.

&( Inverter will be touchable or operable after minimum 5 minutes of being turned off or
Z./

CE Mark
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* SAFETY WARNING

Any installation and operation on inverter must be performed by qualified electricians, in compliance
with standards, wiring rules or requirements of local grid authorities or companies (like AS 4777 and
AS/NZS 3000 in Australia).

Prohibit to insert or pull the AC and DC terminals when the inverter is running.

Before any wiring connection or electrical operation on inverter, all DC and AC power must be
disconnected from inverter for at least 5 minutes to make sure inverter is totally isolated to
avoid electric shock.

The temperature of inverter surface might exceed 60 C during working, so please make sure it
is cooled down before touching it, and make sure the inverter is untouchable for children.

Do not open inverter cover or change any components without GoodWe's authorization,
otherwise the warranty commitment for the inverter will be invalid.

Usage and operation of the inverter must follow instructions in this user manual, otherwise the
protection design might be useless and warranty for the inverter will be invalid.

Appropriate methods must be adopted to protect inverter from static damage. Any damage
caused by static is not warranted by GoodWe.

PV negative (PV-) and battery negative(BAT-) on inverter side is not grounded as default design.
Connecting PV- or BAT- to EARTH are strictly forbidden.

PV modules used on the inverter must have an I[EC6 1730 class A rating, and the total
open-circuit voltage of PV string/array is lower than the maximum rated DC input voltage of the
inverter. Any damage caused by PV over-voltage is beyond warranty.

When exposed to sunlight, the PV array generates dangerous high DC voltage.
Please operate according to our instructions, or it will result in danger to life.

The inverter, with built-in RCMU, will exclude possibility of DC residual current to 6mA, thus in
the system an external RCD (type A) can be used.

In Australia, the inverter internal switching does not maintain neutral integrity, which must be
addressed by external connection arrangements like in the Off-Grid System Connection
Diagram in page 6.

In Australia, output of Back-Up side in switchbox should be labeled ‘Main Switch UPS supply’,
the output of normal load side in switch box should be labeled ‘Main Switch Inverter Supply’.

1.3 PRODUCT OVERVIEW
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m INSTALLATION INSTRUCTIONS

2.1 UNACCEPTABLE INSTALLATIONS

Please avoid the following installations, which will damage the system or the inverter.

X X

PV PV

Back-Up i Back-Up
[1%] Load

BACK-UP CANNOT CONNECT IN PARALLEL. SINGLE PV STRING CANNOT CONNECT TO TWO OR MORE INVERTERS.

X X

Battery Battery
ONE METER CANNOT CONNECT TO MULTIPLE INVERTERS, ONE BATTERY BANK CANNOT BE CONNECT TO
AND DIFFERENT CT CANNOT CONNECT TO A SAME LINE CABLE. MULTIPLE INVERTERS.

Smart Meter

X X X

Incompatible battery — =

5 Generator

Back-Up On-Grid

On-Grid

Battery

ON-GRID OR BACK-UP SIDE CANNOT INVERTER BATTERY INPUT CANNOT BACK-UP SIDE CANNOT CONNECT
CONNECT TO ANY AC GENERATOR. CONNECT TO INCOMPATIBLE BATTERIES, TO GRID

2.2 PACKING LIST

On receiving the inverter, please check to make sure all the components as below are not missing or

it %0 & €

Positive PV Plugx20r3 | | Negative PV Plugx20r3 | | Positive BAT Plugx | Negative BAT Plugx |

broken.

Wall-mounted Smart Meter x|
Inverter | Bracketx | with 3CT

ol 51

Quick Installation

PE terminal x | Expansion Boltsx 4 AC Coverx | Pan head screw X 6 Pin Terminal x 12 User Manual x | Guidex |

INSTALLATION INSTRUCTIONS H

2.3 MOUNTING
2.3.1 SELECT MOUNTING LOCATION

For inverter’s protection and convenient maintenance, mounting location for inverter should be

selected carefully based on the following rules:
Any part of this system shouldn't block the switch and breaker to disconnected Inverter from DC and AC power.

Rule 1. Inverter should be installed on a solid surface, where is suitable for inverter’s dimensions and weight.
Rule 2. Inverter installation should stand vertically or lie on a slop by max 15° (Pic 1)

Pic |

Rule 3. Ambient temperature should be lower than 45°C
(High ambient temperature will cause power derating of inverter.)
Rule 4. The installation of inverter should be protected under shelter from direct sunlight or bad
weather like snow, rain, lightning etc. (Pic 2)

U ene
No Direct Sunlight /' No Exposure to Rain ~/ No Exposure to Snow  ~/ Direct Sunlight Y Expsure to Rain ) Exposure to Snow
Pic 2
Rule 5. Inverter should be installed at eye level for convenient maintenance.
Rule 6. Product label on inverter should be clearly visible after installation.
Rule 7. Leave enough space around inverter following the values on pic 3.
¢ 300mm
[a A
@ cocoue @
200mm 200mm 300mm Upward---------- 300mm
D —~— — Downward------ 500mm
- 9 Front-----------—- 300mm
Both sides------- 200mm

t 500mm

Pic 3

& Inverter cannot be installed near flammable, explosive or strong electro-magnetic equipment.[!)
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2.4 ELECTRICAL WIRING CONNECTION
2.4.1 PV CONNECTION

2.3.2 MOUNTING

& Remember that this inverter is heavy! Please be careful when lifting out from the package.l”) Before connecting PV panels/strings to inverter, please make sure requirements are followed as below :
* The total short-circuit current of PV string must not exceed inverter’s max DC current.
The inverter is suitable for mounting on concrete or other non-combustible surface only (For GWSKL-ET and GW I OKL-ET model, PV2 have 2 pair PV connectors which can accept 2 PV string
with total short-circuit current not exceed 22A.)
Wall bracket  Expansion pipe ¢ The minimum isolation resistance to ground of the PV string must exceed 33.33kQ in case of

any shock hazard
* Please use the mounting bracket as a template to

drill 4 holes on right positions (| Omm in diameter,
and 80mm in depth) (Pic 4)

* Use expansion bolts in accessory box and fix the
mounting bracket onto the wall tightly

¢ PV strings could not connect to earth/grounding conductor
¢ Use the right PV plugs in the accessory box
(BAT plugs are similar with PV plugs, please confirm before use it.)

NOTE : There will be MC4 or QC4. 10 or Amphenol plugs in accessory box, the detailed connection as below:

seep 1

NOTE: Bearing capacity of the wall must be higher

than 25 KG, otherwise may not be able to keep Prepare PV cables and PV plugs (Pic 8) Connect PV cable to PV connectors (Pic 9)
. . self-tapping
inverter from dropping. screws MC4/QC4.10 series AMPHENOL series
Pic 4 2 5-drm? | 7mm ¥ ¥ .
] s ]
ROES t t
i i i 2.5-4mm? — | 7mm ¥ ¥
- Carry the mvgrter by holding th.e heating | B —— ——T S -
l sink on two sides and Place the inverter on 4 4
the mounting bracket. (Pic 5) Pic 8 Pic 9
NOTE: Make sure the heat sink on inverter is NOTE: ‘ NOTE: , , .
rightly joint with mounting bracket. * Please use py plugs and connectors in * PV cable must be tightly crimped into the
pic 5 GoodWe accessory box connectors
* PV cable should be standard, 2.5-4mm? PV * For Amphenol connector, the fimit buckle
cable cannot be pressed

 There will be a click sound if connectors are
inset correctly into Py plugs

Screw the cap on and plug onto inverter side (Pic 10) NOTE:

) )
— s -

Ground cable shall be connected to ground
plate on grid side (Pic 6)

e There will be a
click sound if
connectors are

A inset correctly into
» PV plugs
7 o Pic 10
‘ .‘ Alock could be used for anti-theft if it is
necessary for individual requirement. The polarity of PV strings or on the inverter cannot be connected reversedly , otherwise

(Pic7) inverter could be damaged.®!
For GWS8KL-ET and GWI0KL-ET model, use two separate PV plugs if the short current is
higher than | 5A of the PV array which connect to inverter's PV2 input.

Pic 7
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2.4.2 BATTERY CONNECTION
2.4.3 ON-GRID & BACK-UP CONNECTION
* Please be careful against any electric shock or chemical hazard ‘ o An external AC breaker is needed for on-grid connection to isolate from grid when necessary.
* Make sure there is an external DC breaker(=40 A) connected for battery without build-in DC breaker Below are the requirements on AC breaker:
Make sure battery switch is off and battery nominal voltage meet ET series' specification before
& connecting battery to inverter and make sure inverter is totally isolated from PV and AC power.™ GWSKLGKLET 25AH00V(e.g DZ47-60 C25)
. . . : . a gDZ47-
Please following requirements and step bellow strictly. Use improper wire may cause bad GWSKL/IOKLET 3A400V(e g DZ47-60 C32)
contact and high impedance, which is dangerous to the system. GWSKET 25A/400V(e.g DZ47-60 C25)
* Use the right BAT plugs in the accessory box. GWBK/IOK-ET 32A/400V(e.g.DZ47-60 C32)

* Use the tin-plated cables with a conductor cross section of 4 to 6 mm?2 (AWG 10) because the maximum

battery current is 25A. Battery cable requirements are as (Pic | 1). Note: The absence of AC breaker on Back-Up side will lead to inverter damage if only electrical
¢ Grade Description Value short-circuit happend on Back- UP side.
% <B A Outside diameter insulation 5.5-8.0 mm
B i 4-6 2 L . s
Pic 11 C Conducor core secin e o |. Use separate AC breaker for individual 2. On AC side, the individual breaker should be
c . . .
Conducorcere engh o inverter (Pic 15) connected before loads (between inverter and

loads) (Pic 16)

Battery wiring connection steps as below:

Open the spring using a screwdriver (Pic12) = Carefully insert the stripped wire with twisted @/\C‘br%ker AC biaker@ - ﬁﬁg

litz wires all the way in (A). The litz wire ends % Grid
AC breaker

have to be visible in the spring.
\, 8 Close the spring. Make sure that the spring is AC breaker o
Oa

‘ snapped in (B). Grid
’ Pic 15 Fic 16

‘. 5
N = *Requirement of AC cable connected to On-Grid and Back-Up side (Pic 17):

\{

& Make sure inverter is totally isolated from any DC or AC power before connecting AC cable®™

Pici2

NOTE:
I. Neutral cable shall be biue, line cable black or brown (preferred) and protective earth cable yellow-green.
2. For AC cables, PE cable shall be fonger than N & L cables, so that if in any case AC cable slips or taken

Push the insert into the sleeve (C).

Tighten the cable gland to 2 Nm (D).
Use a suitable and calibrated torque wrench, Step 4 out, the protecting earth conductor will be the last to take the strain
size 15. Use an open-jaw wrench, size 16, 10 Fjt the two connectors together until the m
Grade Description Value

hold the connector in place. connection audibly locks into place.
Check to make sure the connection is securely A Outside Diameter [ENcy-.

B
A * C
D locked. + + «D B Separated wire length 20-25mm
155/ [([L C Conduct wire length 7-9mm
D

2 N ;
" Conduct core section 4-6mm?

h
] Pic 17

Prepare the terminals and AC cables according to the left table

Pic 14

* For the compatible lithium batteries (Pylon/BYD ) connection, please refer to battery connection
part in ETQUICK INSTALLATION INSTRUCTIONS.
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Put AC cable through terminal cover follow

the sequence as on the left (pic |8)

Note: Please use the terminals in GoodWe

components box

Screw cap

The insulator

Pic 18 Cables Single hole AC sheet cover
seal ring

Pic 19

Press the 10 connectors on cable conductor core tightly (picl 9)
Note: Make sure cable jacket is not locked within the connector

Screwing torque
2.0-2.5N.m

Pic 20

|.Connect the assambled AC cables into AC terminals with fastening torque about 2.0-2.5N.m
Note:Connecting Back-up terminals before connect On-grid terminals

Make sure it is not connected to a wrong side
2. Lock the cover and screw the cap on (pic20)

INSTALLATION INSTRUCTIONS H

Special Adjustable Settings
The inverter has field adjustable setting like tripping point, tripping time, reconnect time, active and invalid
of QU/PU curves etc. by special firmware. Please contact GoodWe dfter-sales for the special firmware and

adjust methods.

Declaration For Back-Up Loads
ET series hybrid inverters are able to supply over load output power at its' back-up.
For details please refer to the technical parameters of ET series inverter(4.3 section)

And the inverter has self-protection derating at high ambient temperature.

Accepted loads as below:
o Inductive Load: I.5P non-frequency conversion air-conditioner can be connect to

back-up side. Two or more non-frequency conversion air-conditioner connect to
back-up side may cause UPS mode unstable.

* Capacitive Load: Total power <= 0.6 x nominal power of model.
Note: Don't connect 3-phase inductive load(like Motor) without Neutral wire.
(Any load with high inrush current at start-up is not accepted)

* For complicated application, please contact GoodWe's after service.

Note: =
) I:Load is supplied from Back-Up side
For a convenient maintenance, Please A 2:Load is isolated

installed a "4 Pole 3 Throw" switch on 3:Load is supplied from grid side
Back-Up and On-Grid side. Then it is S %

adjustable to support load by Back-Up @—:/%

or by grid or just leave it there (Pic 21) o

Pic 21

Declaration For Back-Up Overload Protection

Inverter will restart itself as overload protection happens. The preparation time for restarting will be
longer and longer (max one hour) if overload protection repeats. Take following steps to restart
inverter immediately:

* Decrease Back-Up load power within max limitation
* On PV Master —Advanced Setting —>Click “Reset Back-Up Overload History”
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244 SMARTMETER & CT CONNECTION 2.5 DRED & EARTH FAULT ALARM
2.5.1 DRED CONNECTION

DRED is only for Australian and New Zealand installations, in compliance with Australian and New
The SmartMeter with CT in GoodWe product box is compulsory for ETsystem installation, used to Zealand safety requirements. And DRED device is not provided by GoodWe.

detect grid voltage and current direction and magnitude, further to instruct the operation condition of
ETinverter via R5485 communication.

& Make sure AC cable is totally isolated from AC power before connecting SmartMeter and CT'®!

Detailed connection of DRED device is shown below:

I. The Meter and CT is well configured, please do not change any setting on Meter;
2. One Smart Meter can only be used for one ET inverter.

3. Three CTs must be used for one Smart Meter, and must be connected on the same phase with Screw this plate off from inverter (Pic 23)

Smart Meter power cable. Note: DRED device should be connected
* Smart Meter & CT Connection Diagram (Pic 22) through "DRED port” as the figure shows.

5

Grid

CT Acomnectto LI
5% CT B connect to L2
CT C connect to L3

Pic 23

I. PLUG OUT the 6-Pin terminal and dismantle
the resistor on it (Pic 24)

2.PLUG THE RESISTOR OUT, leave the

6-Pin terminal for next step.

Note: the 6-Pin terminal in the inverter has the

NOTE: Pic 22
. , same function of DRED device. Please leave it on
I Please use the Smart Meter with 3 CTs in GoodVWe product box. ) f i f )
, % the inverter if no external device connected.
2.CT cable is 3m as default, could be extended to max 5m Pic 24
3.Smart Meter communication cable (Rj45) is attached on the inverter (“To Smart Meter” cable), could be
extended to max 100m, and must use standard R|45 cable and plug, as below: m
I. Put DRED cable through the plate as shown
, on pic 25 _
/3\ | Orange&white 485_A2 NC 485_A 2 C t DRED cabl the 6-pin inal I
- . ¢
N B 5 Orange NC e 4858 . onnel cable on : e p|rl1 . erminal. &
v % _ g pe———r— 485,82 48551 485 A The function of each connection position as
5 AN 4 Blue CAN H NC NC below: Screw Nut | Insulator
= N . RS485 Singlehole  Cable
~ \ 5 Blue&white CAN L NC NC O I 2 3 4 5 6 communication board  seal ring
p d = Function DRMI/5 DRM2/6 DRM3/7 DRM4/8 REFGEN COM/DRMO Pic 25
¥ 6 Green NC 485_Al 485 B
" 7 Brown&white NC 485 Bl NC m
8 Brown NC 485 Al NC i

Step 4: Connect DRED terminal to the right
position onto the inverter (Pic 26)

e Smart Meter LED Indications

OFF ON Blinking
POWER Not working Working /
FoVVER Pic 26
ENERGY / Importing Exporting ENERGY
COM
COM Blink one time when it transfer data to inverter

2.5.2 EARTH FAULT ALARM CONNECTION

GoodWe ETseries inverter complies with IEC 62109-2 13.9. Fault indicator LED on inverter cover
will light up and the system will email the fault information to customer.
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* SYSTEM CONNECTION DIAGRAMS

L]
OZ < NOTE:For Australian safety country, the neutral cable of On-Grid side and Back-Up side must be
[~ —
. ° = connected together, otherwise Back-Up function will not work.
h; 35 2
S. o 2 o I !
 >0= v 0 === —————— e
Q [0} 0% 2 Bms | L [ - : 11
[OR o (7] [ L2 . | L2
o 3 -] H 5 RCD | L5 | Backup
(o} m | o-—- Loads
S5 2 Battery | | N | T N
= ! )
ca - m g&-r.'umﬂ Gonnect this terminal 1 PE
=) 20 I o Backe for Australian and New |
- S8 (e} | GoodWe ET Series \Backtd 11 70714 grg system 11 |
Jeaug DJ S @ ] | Hybrid Inverter o v ,
jos) 0 Q. m | ! '
& a s g [ X L
@ 8 5 " L | |
(OB || ] S —— a > m Solar | | | - T
g 0Q ’ Array | T
_ a 2" E 1 T
—_ . C I
jolye] 7)) L iOonGrd !
s> T L. '-—mm——- Q i
2B x c I |
@ O S
2 5 B :
os
~E5ls | m 2 !
w 2 1 — O This diagram is an example for ~ « Z__ g L o= ID L
—_i \ %) —
oo = \y + 0} .
&g 1 / - =3 E Australian and New Zealand -
o I 2 m rid system.
Jealg DV | T = griasy
I s 4
L e = |— T 7 7 TDistibutionbox |
! | g ; _BMS, U_'_/_ } L1
=N — - 2 - o L2
g g 5 J¥eatg DY 5! & S| _ RCD T sacew
= o O = & | > Battery N | N
o5 0 o &) 3 S | b
@ o v O 3 = " ! PE
o= 0 8 | e i Backup |
5 A c & =< | ) GoodWe ET Series P I |
o \-J 8 (:D % I olalolao & Hybrid Inverter ~ Meter _ 1 _ |
3 50 D . L = OEO ?ﬂ g g g RE| —— 11
O = o i § ~ | == I L2 1 | L2
S a2 H S T S Smar 2
a /,2 x> _5-F . =~ RNE a Solar N ] eter —— A“;N Grid
o m = i Array L
g. ;_g Ol 1218, 1ews - o g o] bt | : .
[}
asr—8 IS o onGrid |
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3.1 WI-FI CONFIGURATION

* Wi-Fi Reset & Reload

Wi-Fi Reset means restarting Wi-Fi module, Wi-Fi settings will be reprocessed and saved automatically.
Wi-Fi Reload means setting Wi-Fi module back to default factory setting.

* This part shows configuration on web page
* Wi-Fi configuration is absolutely necessary for online monitoring and after-sales maintenance
PREPARATION:
I Inverter must be powered up with only PV power
2. Need a router with available internet access to GoodWe portal www.semsportal.com

Step | QLG -
[« [ »][ 1010100253 cl(a )

1. Connect Solar-WiFi* to your PC or smart
phone(* means the last 8 characters of the
inverter serial No.)

17 i

2. Open browser and login 10.10.100.253 Remember the password(®)

Admin (U): admin;  Password: admin
3. Then click “OK” oK || CANCEL |

NOTE: Wi-Fi Reset & Reload function are only used when:

I " . . I. Wi-Filost connection to internet or cannot connect to PV Master App successfully
1. Click “Start Setup” to choose your router . Fillin the password of the router, then click B o o )
i y . y 2. Cannot find “Solar-WifFi signal” or have other Wi-Fi configuration problem
2. Then click “Next Next

2. Click *Complete” 3.Please do not use this button if Wi-Fi monitoring works wel!

Wi-Fi RESET Button

Admin(U): | admin } Wi-Fi Reset Wi-Fi Reload

] short press RESET button long press RESET button (longer than 3s)

— Wi-Fi Led will blink for a few seconds — Wi-Fi Led on inverter will double blink
until doing W-Fi configuration again.

Password : [ ok

Device information

Firmware verison 1.6.9.3.38.2.1.38 T — 7

MAC address 60:C5:A8:60:33:E1 wireless network manually

s P o Enabls , 3.2 PV Master APP OPERATION

= Network name (SSID) WiFi-Test
o0 = E ti thod [wPA/WPA2-PSK |
IP address 10.10.100.253 neryption metho o . L .

Wireless STA mode Disable Encryption algorthm AES PV Master is an external monitoring/ configuration
Router SS1D DAL Please enter the wireless network password: application for GoodWe hybrid inverters, used on smart
Encryption method WAP/WAP2-PSK Password (8-63 bytes) ) ) .
Encryption algorithm AES P phones or pad for both Android and iOS system, main
Router Password WiFi_Burn-in

Cannot join the network, may be caused by:

router doesn't exist, or signal is too week, or password is incorrect

Note: case sensitive for SSID and password
Please make sure all parameters of wireless network are matched with router,
including password

% Help:Wizard will help you to complete setting within one mimute. - -

Save success!

Please select your current wireless network: Click 'Complete’, the current configuration will take effect after

restart.

SSID Sec mode Enc type Channel RSSI
@® WIFI Test WAP2-PSK  AES 6 54% If you still need to configure the other pages of information, please

go to your required cc

% Note: When RSSI of the selected WiFi Network is lower than 10%, the
connection may be unstable, please select other available network or
shorten the distance between the device and the router.

If your wireless router does not broadcast SSID, please click "Next" and
add a wireless network manually.

Configuration is completed, you can log on the Management page
to restart device by Click on 'OK’ button.

Confirm to complete?

Cmee [N | sa [comiee]

NOTE:

I. Please make sure the password, Encryption Method/Algorithm is right the same with the router’s

2. Ifeverything is right well, the Wi-Fi LED on inverter will change from double blink to quartic blink then to
solid status, which means Wi-Fi is connected to Good\We server successfully.

3. Wi-Fi configuration could also be done on PV Master, details please check on PV Master APP

functions as below:

|, Edit system configuration to make the system work as
customer needs

2. Monitor and check performance of the hybrid system
3. Wi-Fi configuration

Please download PV Master OPERATION
INSTRUCTIONS from www.goodwe.com

3.3 CEI AUTO-TEST FUNCTION

PV Auto-Test function of CEl is integrated in PV Master App for Italy safety country requirements. For
detailed instruction of this function please refer to PY Master OPERATION INSTRUCTIONS






