ADS310 Series Smart Single Phase Solar inverter

User Manual



Preface
Thank you for choosing ADS310 series AC Drive.  The ADS310 series is

manufactured using high-quality components, material and incorperating the
lztest microprocessor technology available.

Getting Started »
This manual will help in the installation, parameter setting, troubleshooting, and

Jaily maintenance of the AC motor drive. To guarantee safe operation of the
equipmeht, read the following safety guidelines before connecting power to th:
AC motor drive. Keep this operating manual handy and distribute to ail users for

raference.

ADS310 series drive is design to high standards of EMC. Conforms with the
_r’ollowikng standards:

CE marked for Iow‘\/oltage directive.

UL508C Power conversion equipment.

1£C664-1 Insulation coordination for equipment within fow voltage system.

EN61000-2,3,4 Generic Immunity / Emissions standards (EMC) .



2N WARNING

Always read this manual thoroughly before using ADS310 series AC Motor

Drives.

DANGER! AC input power must be disconnected before any maintenance. Do
not connect or disconnect wires and connectors while power is applied to the

circuit. Maintenance must be performed by qualified technicians.

CAUT'ON! There are highly sensitive MOS components on the printed circuit
boards.

These components are especially sensitive to static electricity. To avoid damage
‘& these components, do not touch these components or the circuit beards with

mietal objects or vour bare hands.

DANGER! A charge may still remain in the DC-link capacitor with hazardous
voltages.even if the power has been turned off. To avoid personal injury. do not
-amove the cover of the AC drive until all “DISPLAY LED” lights on the digital .
keypad are off. Please note that there are live components exposed within the

AC drive. Do not touch these live parts.

CAUTION! Greund the ADS310 using the ground terminal. The grounding

nethod must comply with the laws of the couritry where thie AC drive is to be

instaied. Refer to Rasic Wiring Diagram.



DANGER! The AC drive may be destroyed beyond repair if incorrect Cables 374

connected to the input/output terminals. Never connect the AC drjye Cutpyt

rerminals

Li/T1, V/T2 directly to the AC main circuit power supply.

CHAPTER 1 RECEIVING AND INSPECTION
This ADS310 AC d}ive has gone through rigorous quality control tests a¢ the
factory before shipment. After receiving the AC drive, please check for t)e
ictiowing:
Peceiving

» Check te make sure that the package inciudes an AC drive, the User Manul

st covers and rubber bushings.
+ Inspect the unit to insure it was not damaged during shipment.

- iiake sure that the part number indicated on the nemeplate correponds

with the part number of your order



1.1Model Explanation:
ADS 007 21 S

o

version
S:solar

Input voltage

11:115V 1-PHASE
21:230V 1-PHASE

Applicable motor capacity

002:0. 2k¥W
004:0. 4k¥
007:0. TokYW
| 011:1. 1kW
015:1. 5k¥W
022:2. 2kW

ADS series

1.2 Technical specifications

e sl e Rated: 1 RS - SR |
; ADS 002215 |LPhase 0.2 3.8 1.6 0.2
! ADS00421S | 0.4 5.1 25 0.4 M1
+10% or
ADS 007215 | 0.75 ¥ 4 0.75 M1
ADS 013205 | so0-asay A4 11.2 5.6 11 M1
ADS 015 21 S 15 14 7 1.5 M1
ADS 022215 2.2 22.5 13 2.2 M1




1.3 Standard specifications

e TV

Lol = Specifications -
7 : 0/60Hz DC 200~3 e
" TVoltage and frequency Single-phase 220V, 50/60 00~380V
g |levels —ie
3 |/ : ; 450 =
2 | Allowable fluctuation Voltage:£10% Frequency.tSAI: ‘ B
s Control system High performance vector control, inverter based on Dsp :
Control method vector control ,
Automatic torque boost Realize low frequency (1?;1) and large output torque contrg|
function ' under the V/F control mode. &
Acceleration/deceleration | ;. ange is 0.0 to 600S.
trol -
-7 s Rated current 150% - 1 minute, rated current 180% - 3
Over load capability seconds
Maximum frequency 0 to 400Hz
— : 0.5 to 16kHz; automatically adjust carrier frequency according
g | Carrier Frequency to the load characteristics.
u . . . a . & - B
‘_.5_ Input frequency Digital setting: 0.01Hz Analog setting: maximum
_g resolution frequencyx0.1% - -- _
< | Speed range 1:100 (vector control )
S | Steady-speed precision Vector control: < % 0.5% (rated synchronous speed)
| Torque response < 40ms (vector control) .
} BC braki DC braking frequency: 0.0Hz to max. frequency, braking time:
I IFoE 0.0 to 100.0 seconds, braking current value: 0.0% to 100.0%
. ; Jog Frequency Range: 0.00Hz to max. frequency;
| Jog control : K
L Jog Ac/deceleration time: 0.0s to 600.0s
i'_Multi-Speed operation Achieve up to 3-speed operation through the control terminal |
| Automatic voltage Automatically maintain a constant output voltage when the
| regulation(AVR) voltage of electricity grid changes ]
Self-inspection of '
§ peripherals after After powering on, peripheral equipment will perform safety
& & | power-on testing, such as ground, short circuit, etc.
® T
ST ~
@& g The current limiting algorithm is used to reduce the inverter
o Quick current limiting over current probability, and improve whole unit
- anti-interference capability.
Runnin T
methodg Keyboard/terminal/communication
. Frequency 4 frequgncy settings available, including adjustable DC(0 to]
c _setting 10V), adjustable DC(4 to 20mA), panel potentiometer, etc. |
& | Start signal Rotate forward/reverse
‘é Multi-speed At most 3-speed can be set(run by using the multi-function
- a8 Bl s _terminals or program) =l
£ e Emergency L
= stop Interrupt controller output
= e ——— R
It Fault reset When the protection function is active, you can automatically or
—————f———___fManually reset the fault condition. |
.—2 Running status Motor status display, stop, ac/deceleration, constant speed,
8o —————— | PrOBram running status. ST
.‘aﬁ Fault output Contact capacity :normally closed contact SA/AC 250V.
g [ ;Mv_omen contact 3A/AC 250V, 1A/DC3OV.
] WO-way analog output, 16 signal be selected such as |
Analo e put, signals can be s ‘
S| M_?‘ - goutput | frequency, current, voltage and other, output signal range (0

to 10V / 0'to 20mA).




[ S

Items Specifications
Bl | Output signal | At most 3-way output, there are 40 signals each way
Run function Limit frequency, jump frequency, frequency compensation
Running command Three channels: operation panel, control terminals and serial
channel communication port.
Total 5 frequency sources: multi-speed, analog voltage,
Frequency source e N P g. g
e analog current, communication ,keypad potentiometer.
4 digital input terminals, compatible with active PNP or NPN
input terminals input mode, 1 analog input terminals for voltage or current
input.
Output terminals One relay output terminal;
Overvoltage protection, undervoltage protection, overcurrent
& c | Inverter protection protection, overload protection, overheat protection,
52 overvoltage stall protection, , communication error
“ % E Inverter fan control Will work when the inverter is working
1w Parameter protection | Protect inverter parameters by setting administrator
; function Password and decoding
|
! i Monitoring objects including: running frequency, set
- ;EDI in#glr":agtion frequency, bus voltage, output voltage, output current,
£ (display :
| B |eyboard output power, analog Al value, motor Actual running speed
! 2 Error messape | At Most save six times error message, and the fault code can
| | 8% | he gueried when the failure is occurred.
3 | LED display Display parameters
| '€
' 3 B = .
| £.8 | gaass The optional completely isolated RS485 communication
|E®| module can communicate with the host comput
|E8 puter.
1O
' . \
i Environmett termperature -10 C to 40 C (temperature at 40 C to 50 C, please
. derating for use)
] Storage temperature 20 Cto65C
i 2 | Environment humidity Less than 90% R.H, no condensation.
o =
;& | Vibration Below 5.9m/s? (= 0.6g)
=
i 8 Indoor where no sunlight or corrosive, explosive gas and
| ‘;: Application sites water vapor, dust, flammable gas, oil mist, water vapor, drip
| HE or salt, etc.
| Altitude Below 1000m
[ Pollution degree 2
(._, o | Product adopts safety D
'8 -';‘ standande: IEC61800-5-1:2007
©
‘ © § | Product adopts EMC .
| & 5 | standards. IEC61800-3:2005

Cooling mgt@d

Forced air cooling and natural air cooling




CHAPTER 2 STORAGE AND INSTALLATION
2.1 Storage:

The AC drive should be kept in the shipping carton before installation. In order

to retain the

warranty coverage, the AC drive should be stored properly when it is not to be

used for an extended period of time.

2.2 Ambient Conditions:

Operation Air Temperature: -100C t0 +400C (140F to 1040F}

Atmosphere pressure: 86 td 106 kPa

Installation Site Altitude: below 1000m

Storage Temperature: -20oC to +600C (-40F i:o 1400F)

Relative Humidity: Less than ”90%, no condensation allowed

Atmosphere pressure: 86 to 106 kPa o

Transportation Temperature: -200C to +600C (-4oF to 1400F)

Relative Humidity: Less than 90%, no condensation allowed

Atmosphere pressure: 86 to 106 kPa

2.3 Installation:

CAUTION!

The control, power supply and motor leads must be laid separately. They must
not be fed through the same cable conduii / trunking.

High voltage insulation test equipment must not be used on cables connected
to the drive. |

Improper installation of the AC drive will greatly reduce its life. Be sure 10



observe the following precautions when selecting a mounting location.

Failure to observe these precautions may void the warranty!

<> Do not mount the AC drive near heat-radiating elements or in direct sunlight.

< Do not install the AC drive in a place subjected to high temperature, high
humidity, excessive vibration, corrosive gases or liquids, or airborne dust or
metallic particles.

< Mount the AC drive vertically and do not restrict the air flow to the heat sink

fins.

<+ The AC drive generates heat. Allow sufficient space around the unit for heat

dissipation.
A
150mm (6 inches}| - / Air Flow
or more :
1

£0mn S0mr [ﬂn

2 ;:L;nez) %] 2 mzqnu) ﬂ]ﬂﬂ

e oo | TELl =—— Metal Container nmuﬂ]ﬂ

L [im |

150mm (& inches) l
or more

Minimum Clearances and Air Flow



CHAPTER 3 WIRING

DANGER!

3.1 Hazardous Voltage

Refore accessing the AC drive:

» Disconnect all power to the AC drive.

% Wait five minutes for DC bus capacitors discharge.

3.2 Basic Wiring Diagram
sers must connect wiring according to the circuit diagram shown below. Please

follow all National and State wiring codes, when wiring the ADS310.

Main Circuit Power

{MCCB)
TN
——o/[ :—_—I L1/L U/T1 0——
— o—0L2/N ()
220VAC/S0Hz /60Hz Y/T2. oor—un s
g Motor
A . el e
Analog vol‘tagetiP ?VI B 0__1__
0-510¥DC ) GHD

un/ = '—-'.—I ) TR); \
e B Std°pl i iz i /::Lj; — Outpui of fauit
st A0 spee [ o -
p sp 70 Lot singnal

Multi-step speed 2 [ S3

7 LGNI}

3.3 Terminal Explanations

*Tf-:rminal Symbol | Explanation of Terminal Function

it ..u/L’ L)/N : ’ R . ——
AC line input terminals

1..
!
|
o

U/T1,V/T2

Rt S

|
|
il

AC drive output terminals motor connections |

E e o e

Earth Ground i !l

I— e e
|

e ere—— oot
— [




3.4 Control Terminals Explanations

WireGauge:22-20AWG

" Terminal Symbols nE Terminal Functions 1 ) !
i 60 Run/Stop

PR ——————————— m— - — > {
e 5 Multi-step speed1 .
L= o3 Multi-step speed 2 i ]‘
— A, Potentiometer power source (+510VDC) M
T Vi Analog voltage input (0--5/10VDC) o 1‘
L’ GND Common signal b i

3.5 Wiring Notes: PLEASE READ PRIOR TO INSTALLATION.

1. CAUTION: Do not connect the AC power to the U/T1, V/T2 terminals, as it will
dzmage the AC drive.

2. WARNING: Ensure all screws are tightened to the proper torque rating.

3. During instaliation, follow all local electrical, construction, and safety codes
for the country the drive is to be installed in.

4. Ensure that the appropriate protective devices (circuit breaker or fuses) are
connected between the power supply and AC drive.

5. Make sure that the leads are connected correctly and the AC drive is properly
grounded. (Ground resistance should not exceed 0.1 _.)

6. Use ground leads that comply with AWG/MCM standards and keep them as
short as possible.

7. Multiple ADS310 units can be installed in one location. All the units should be
grounded directly to a common ground terminal. The ADS310 ground terminals
may also be connected in parallel, as shown in the figure below. Ensure there

are no ground loops.



X pemp———— .

[ [ f, 8 7\

5§ el [ P Forward
l\ﬁ“———“ﬂ. \ 7 ’,v-;—V running
S/ A 4

2 When the AC drive output terminals U/TL, V/T2 are connected to the motor

terminals U/T1, V/T2 respectively, the motor will rotate counterclockwise (as

viewed from the shaft ends of the motor) when forward operation command

is received.
9. Make sure that the power source is capable of supplying the correct voltage

and required current to the AC drive.

10. Do not attach or remove wiring when power is applied to the AC drive.
11. Do not monitor the signals on the circuit board while the ACdrive is in
operation.

12. Route the power and control wires separately, or at 90 _angle to each
other.

13. When using a GFCI (Ground Fault Circuit Interrupt), select current senscr

with sensitivity of 200mA, and not less than 0.1-second detection to avoid

nuisance tripping.



CHAPTER 4 DIGITAL KEYPAD OPERATION

4.1 Description of Digital Keypad

This digital keypad includes two parts: Display panel and keypad. Display panel
provides the parameter display and shows operation status of the AC drive.

Keypad provides programming interface between users and AC drives.

| 1> LED Display

10 DE/RESET key

1 RUN/S TOP key

UP and DOWN key «
—5 PRO G hoey

Poientiometer key «

Niode
By pressing the “mode” key repetitively, the display will show status at the AC

drive such as the reference frequency, output frequency, and output current. If
the drive stops due to a fault, correct the fault first, then press this key to reset

the drive.

PROG

Pressing the “PROG” key will store entered data or can show factory stored

data.




CHAPTER 4 DIGITAL KEYPAD OPERATION

4.1 Description of Digital Keypad

This digital keypad includes two parts: Display panel and keypad. Display panel
provides the parameter display and shows operation status of the AC drive.

Keypad provides programming interface between users and AC drives.

wd H—p LED Displ

i : 1% RUN/S TOPkey
DO

Pojentiometer key = @

MO DE/RESET key ¢

UP and DOWN key «

5

Niode

By pressing the “mode” key repetitively, the display will show status at the AC
drive such as the reference frequency, output frequency, and output current. If
the drive stops due to a fault, correct the fault first, then press this key to reset
the drive.

PROG

Pressing the “PROG” key will store entered data or can show factory stored

date.




Run/Stop

Press to Start ar Stop the AC drive operation. This key can only be used to Stop

ihe AC Drive when the drive is controlled by the External Control Terminals.

Up / Down

Press the “Up” or “Down” keys momentarily to change parameter settings.

These keys may also be used to scroll through different operating values or

parameters. Pressing the “Up” or “Down” key momentarily, will change the

parameter settings in single-unit increments. To quickly run through the range

of settings, press down and hold the key.

Display

!
l
| Descriptions
. Message i
= - =
' The AC drive Master Frequency
The Actu.al Operation Frequency present at terminals
H600
U/T1,V/T2.
U3 0 The DC-BUS voltage
1 The output voltage
} X —
The specified parameter group
0-00 The specified parameter -
The actual value stored within the specified parameter.
“End” displays for approximately 0.5 second if input has
been accepted. After a parameter value has been set,

the new value is automatically stored in memory. To

modify an entry, use the “UP” and “DOWN” keys.




i lm ]"Err" dlsplays Ifthe mput |smvaI|d

Setting Mode
START - 16 -
m»""*»
w & (MOD Me
e T B O I g (T r;z':s
GO START

NOTE: In the selection mode, press “PROG” key to set the parameters

Setting Parameters

W[‘.‘&E? move dawn to the previeus display

- EE- - Y. W
rrj'l’—': l }7’-( rROG ] [r‘_'( PROC ?:‘c::?:":zmr Input data error

0= (MO2%] move up to tne provious display

(j#" (MOOE)

NOTE: In the parameter setting mode, you can press ~ '==U tg return the

selecting mode. -

To shift data

START

r '. '.‘ n uro! " "~ .. S0P
500
@T«U

CHAPTER 5 SUMMARY OF PARAMETER SETTINGS

Factory

| | Parameters Functions Settings
Setting

Start-up display of AC drive 0: F (Frequency command)
1: H (output frequency) e

W 0-03
2: U (user-defined unit)
— 3: A (output current) o S
s Content of Multi-Function | 0: Display User-Defined Unit (u]
= 0-04 Display 3: Display DC-BUS Voltage (u) 0

Sk 4: Display output voltage {E) S i




o007 | Unlock password ll'\pUt L 0 '° 999 BRIt N 0 |
B 0.08 PasswordSet ) L 0t°999 = e i s “__l -—\ ]
1T 100 | Maximum operation Fred. _ 500 ~ 400Hz 500 !
’7 ' 101 Magl_rggm_ggttlng Freq. | 10 0 _‘ ,“OOHZ i il Ritay dedes 500 :
I 007 | Unlock password Input _91"_?_9_’;.. ..... Ry, . § o |
I e Y T ~ |0t0999 g T
L ~ 0-08 Password Set I (. A il '
b 109 Accel time 0.1 ~ 600 Sec B 5.0
S 1-10 Decel time 0.1 ~ 600 Sec o e L OO J
" Tsource _ of _ frequency | 0: Dighal keypad s
command 1: 0~ 10V from AVI T
2.00 2:4~ 20mA from AVI 1
3: Controlled by V.R on drive i
4: RS-485 communication interface i
Source of cperation | 0: By digital keypad — "i‘
command 1: By external terminals, keypad STOP i
enable |
2: By external terminals, keypad STOP i
disable '
2-01 3: By RS-485 communication interface, 1
keypad
STOP enakble ,
4: By RS-185 communication interface, ,
keypad
e e ; STOP disable e M e ITIC <
Yy 4-00 Potentiometer bias freq. 0.0~ 100% 0.0
[ g 4-01 Potentiometer bias polarity 0: positive bias 1: negative bias °c
7 4-02 Potentiometer freq. gain 1~200% E 160
i Multi-function input 0: not used 1 —
terminall (S1) 1: SO: RUN/STOP %
4-05 Multi-function input terminal | 6: RESET . -]
4 2(S2) 7: multi-step speed command 1 o A
Multi-function input terminal | 8: multi-step speed command 2
4-06 8
L 3(S3)
L 5-00 1st step speed freq. 0.0 ~ 400Hz 0 4
i 5-01 2nd step speed freq. 0.0 ~ 400Hz o
5-02 3rd step speed freq. 0.0 ~ 400Hz 0 I
6-07 Present fault recor 0: No fault occurred o T
608 Second most rece fault | 1:0c (overcurrent)
record 2: ov (over voltage)
609 Third most recent fault | 3: oH (over heat)
record 4: ol (over load)
s Forth most recent fault | 5: oLl (electronic thermal) °
record
6-11 Fifth most recent fault record
6-12 .| Sixth  most recent fault
record |

Communication Parameters



—Tranmenst]____ Functions [ Sattings [ Factor Setting |
Fo 1 00 |  Communicationaddress | =~ "1~247 G e
(5 Tranamission speet 0: Baud rate 4800 1
} 1: Baud rate 9600
_A_Z&ud rate 19200
—-;,;—*"’é_’.fz "] Transmission fault treatment 0: Warn and?nt“i;t;e*r-bn;iﬁg 3 0
1: Warn and ramp to stop
2:Warn and coasting stop
3: No warn and keep running
= 9-03 Modbus communication 0: Disable 0 "
watchdog timer 1~20: 1~ 20 Sec
= 504 Communication protocol ASC 0:7,N,2 g
mod 1°7EL
2:70,1
3:8,N,2
4:8,E,1
5:8,0,1 )
RTU 6:8,N,2
mod 7:8,E,1
s 8:8,0,1
| Switch1l Switch 2 Parameters Speed ];
]
| GitF ! . OFF, The current speed setting value
(50Hz)
ON OFF 5-00 1ststep speed freq.
OFF ON =0 2na step speed freq.
—
r ON ON 5-02

3rd step speed freq.

CH;\PTER 6 Troubleshooting and Fault Information

The ADS310 AC drive has a comprehensive fault diagnostic system that includes

several different alarms and fault messages. Once a fault is detected, the

corresponding protective functions will be activated. The following faults are

displayed on the AC drive digital keypad.

MOTE: Fauits can be cleared by a reset from the keypad

Key)

(pressing “ MODE”



Common Problems and Solutions:

1. Check whether the motors

horsepower corresponds to the

2. Check the wiring connections
between the AC drive and motor
for possible short circuits.

3. Increase the Acceleration time.
4. Check for possible excessive

loading conditions at the motor.

5. If there are any abnormal

conditions when operating the AC
drive after short-circuit being

removed, it should be sent back

[
; Fault
Name Fault Descriptions Corrective Actions
ocC i
The AC drive detects an abnormal
increase in current.
AC drive output power.
to manufacturer.
=17

The AC drive detects that the DC

bus voltage

has exceeded its maximum

allowable value.

l

1. Check whether the input
voltage falls

within the rated AC drive input
voltage.

2. Check for possible voltage

transients.




3. Bus over-voltage may also be
caused by motor regeneration.

Increase the decel time.

oH The AC drive temperature sensor

detects excessive heat.

1. Ensure that the amt;en-'\tr
temperature falls within the
specified temperature range.
2. Make sure that the ventilation
holes are not obstructed.

3. Remove any foreign objects on
the heatsinks and check for
possible dirty heat sink fins.
4. Provide en9ugh spacing for

|
adequate ventilation. |
e

W The AC drive detects that the DC
bus voltage has fallen below its

minimum value.

Check whether the input voltage
falls within the rated AC drive’s

input voltage.

oLA The AC drive detects excessive

drive output current.

1. Check whether the motor is
overloaded.

2. Increase the AC drive’s output

capacity.

oL ¢ |Internal electronic overload trip

1. Check for possible motor

overload.

2. Check electronic thermal

overload setting. L%




3. Increase motor capacity.

d e —————————————— -—— |

| oLc | Motor overload. "| 1. Reduce the motor load.
HEE HardWare protection failur; " R;z;rrn to the fac_t.(;y. |
CHAPTER 7 SPECIF!CATIONS
Voltage Class | 230V
Model Nor.nb‘er ADSO021S 002 004 007 011 015 | 022
] Aplicable Motor Output (kW) 0.2 0.4 0.75 1.1 1.5 | 2.2
[ Output Rating | Max. Output Voltage (V) 1-phase corresponds to input voltage
‘Rated Frequency (Hz) 1.0~60Hz .
Power Rated Input Current (A) 4.9 6.5 9.7 12 | 187 | 24 |
| | Input voltage Toierance Single —phase 180~264V 50/60Hz N
Frequency tolerance B 5%
Control Control system SVPWM (Sinusoidal Pulse Width Modulation, l:

Characteristics

carried frequency 10kHz)

Output F'requency

Resolution

0.1Hz

| BN

Overload Endurance

150% of rated current for 1 minute

Accel/Decel Time

0.1~600Sec. (can be set individually)

V/F pattern

V/F pattern adjustable

Stall Prevention Level

200%, setting of Rated Current

Operating

Characteristics

Frequency | Keypad

Setting by A V¥ keys '

Setting External Signal

multi-function inputsl to 3 (3steps,

communication setting




s

e —

o e —

Operation | Keypad
Setting
Signal External Signal

> ..

Setting by RUN//STOP keys

$0,52,53 can be combined to offer various

modes of operation,

e
other Function

Over-Voltage Stall Prevention, Fault
Records,Over-Current Stall Prevention,
Momentary Power Loss restart, Frequency

Limits, Parameter Lock/Reset

R

Over Voltage, Over Current, Under Voitage,
Overload, Electronic thermal,Overheating,

Self-testing

Forced air-cooling

(0.6Gat) 20 to 50Hz

, : i peforehand or
* Any modification shail be subject to the delivery conditior, and no be

finther notice will be given for all changes in design and size.

|
|
|

|
|
|
I
|
|
|

|

|

]
i

i

]
\
I
H
|
i
|
|

Installation | Altitude 1,000 m or below, keep from

Location corrosive gasses, liquid and dust

Ambient -10°C-40°C (Non-Condensing and not frozen)

;torage -20Cto 60°C

Temperature

Ambiengt—. B;c;w 90%RH (non-condensing)

Humidity RO L

Vibration il ;.80665m/52(1G) less than 20Hz, 5.88m/s2



