MA231 (cn_en)
R A

PV 2 EB4G5EIERR PV-KST4/...-UR
PV B EB4GEIESE PV-KBT4/...-UR

MA231 (cn_en)
Assembly instructions

PV male cable coupler PV-KST4/...-UR
PV female cable coupler PV-KBT4/...-UR
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B4 %% 88/Female cable coupler 2 H45%E1E88/Male cable coupler

PV-KBT4/2.5...-UR PV-KST4/2.5...-UR

PV-KBT4/6...-UR PV-KST4/6...-UR

PV-KBT4/10... PV-KST4/10...

PV-KBT4/5...-UR PV-KST4/5...-UR

PV-KBT4/8lI-UR PV-KST4/811-UR

A] %4 /Optional
PV-SSH4

Z28i30/Safety lock clip

(l/see www.staubli.com/electrical --> MA252)

{#1r18/Sealing caps

PV-BVK4
32.0716

PV-SVK4
32.0717
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Safety instructions

Importance of the assembly instructions

NQOT following the assembly and safety instructions could result
in life-threatening injuries due to electric shock, electric arcs, fire,
or failure of the system.

Follow the entire assembly instructions.

Use and install the product only according to this assembly
instructions and the technical data.

Safely store the assembly instructions and pass them on to
subsequent users.

Intended use

The connector electrically connects components within the DC
circuits of a photovoltaic array.

The connector can be used for purposes other than those in

a photovoltaic array, e.g., as a LVDC component. If the com-
ponent is used for other purposes, then the requirements and
specifications may be different from the ones described in this
document.

For more information, contact Staubli
www.staubli.com/electrical

Requirements for personnel

Only an electrician or electrically instructed person may assem-
ble, install, and commission the system.

An electrician is a person with appropriate professional
training, knowledge, and experience to identify and avoid the
dangers that may originate from electricity. An electrician is
able to choose and use suitable personal protective equip-
ment.

An electrically instructed person is a person who is instructed
or supervised by an electrician and can identify and avoid the
dangers that may originate from electricity.

Prerequisites for installation and assembly

NEVER use an obviously damaged product.

ONLY tools and procedures approved by Staubli shall be
used.

ONLY approved PV-cables shall be assembled to the connec-
tor.

Safe assembly and mounting
Live parts can remain energized after isolation or disconnection

ONLY Install the product when the photovoltaic-array or -string
is de-energized.

Mating and disconnecting
ALWAYS de-energize the photovoltaic system before mating
and disconnecting the connectors.
NEVER disconnect the connectors under load.

NEVER connect male or female part of Staubli connector with
connectors of other manufacturers.

Do NOT modify NOR repair component

Mount connector only once.
Do NOT modify connectors after assembly.
Replace defective connectors.



(& 2) (il. 2)
AL T Assembly and unlocking tool
PV-MS-PLS, iT#5S 32.6058 PV-MS-PLS, Order No. 32.6058
=59 or
PV-MS-PLS PV-MS FORFEMH PV-MS Open-end spanner set PV-MS,
11525 32.6024 Order No. 32.6024
° FE: ® Note:
1 25388 MA270, 1 Operating instructions MA270,
www.staubli.com/electrical www.staubli.com/electrical
(& 3) (ill. 3)
[E#E5H PV-CZM... B FEE ALIRANE1ER Crimping pliers PV-CZM... incl. locator
o and crimping die.
° FE: ® Note:
1 25388 MA251, 1 Operating instructions MA251,
www.staubli.com/electrical www.staubli.com/electrical
R EEH Assign the crimping pliers die and locator accor-
ding to the connector chosen
Tab. 1
=1 c FEHE4H
2 Crimping pliers
8
g 88 8s 88 83 8s
ol 25 35 28 2% 55
g 58 S8 S8 S RS
Iy =3 03 08 S8 88 58
s or S o zo zd 4 s
PV-KBT4/2,5..-UR, 2.5 mm? C
PV-KST4/2,5...-UR 14 AWG o
4 mm? . . .
PV-KBT4/6..-UR, 12 AWG C . .
PV-KST4/6...-UR 6 mm? . . .
10 AWG . . c
14 AWG c
PV-KBTA4/5...-UR, c
PV-KST4/5.-UR ~ 12AWG
10 AWG c
PV-KBT4/8lI-UR, . .
PV-KST4/8Il-UR GeiiE
PV-KBT4/10ll, . c
PV-KST4/10ll Ui

NS - -
3 o
o FE:

FrRIR

(BE1)
RULEEH PV-AZM...

SABER

Conductor cross section
mm? AWG
1.5/2.5/4/6 -
4/6/10 =

e FE:

1 i {F3588 MA26T7,

www.staubli.com/electrical

® Note:

s
Type

PV-AZM-156
PV-AZM-410

Tools required

(ill. 1)
Stripping pliers PV-AZM...

T8RS
Order No.

32.6027-156
32.6027-410

® Note:
1 Operating instructions MA267,
www.staubli.com/electrical

l For crimping die and locator information, please see the ope-
rating instructions MA251, www.staubli.com/electrical

1 BREMPMEZEANEREE, BEERFIRE MA251,
www.staubli.com/electrical
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PV-WZ-Torque-Set,
1525 32.0065

M4 PV-PST
@ JT592 32,6028

@ FOwRF 15 mm

HFEIRF 12 mm (1/2" BRehR~T)

EBAEHPV-WZ-KS,
1155 32.6080

o EE:
1 15535599 MATOS,

www.staubli.com/electrical

(ill. 4)
PV-WZ-Torque-Set,
Order No. 32.0065

(ill. 5)
Test plug PV-PST
Order No. 32.6028

(ill. 6)
Open-end spanner wrench 15 mm

(ill. 7)
Torque wrench 12 mm (1/2” drive)

(ill. 8)
Cable cutter PV-WZ-KS,
Order No. 32.6080

® Note:
1 Operating instructions MA705,
www.staubli.com/electrical

Notes on connectors and components storage

Stéubli recommends to store connector components at a pref-
erably constant temperature range between -30 °C and +60 °C
and relative humidity of less than 70 %.

The components must not be exposed to moisture due to direct
rainfall, condensation, etc.

Ensure that individual components do not get into contact with
acids, alkalis, gases, acetone or any other aggressive chemical
substances, which might impact the material performance.
Once all these storage conditions are met the components could
be stored up to two years behind manufacturing.



L3 prini kil

° FE:
1 t0sprm B E R T A S IS RS, R Ry \§93
HE,

X F IEC N2 FB, AT LUERERT & |EC 60228 5 35), 6 ERIF LB LI,
XF UL RZF8, SSAARZAR B 2880 L ERIEE /R840,

NEE:
B ERERSK UNERTHEP UNE) AIBEEFNS
2%, Fia LMt RARBAIEE S mANERSE. BT
?E%z?’ SERELL /REEIEfEA PVC B2458E HOTRN-F ZL SR
554,

" DUR = an Al DUE S ASNER Y EREB 40 (B S8k 1A )
PV-KBT4/5...-UR, PV-KST4/5...-UR, PV-KBT4/81I-UR 1
PV-KST4/8I1-UR

Guideline for connector configuration

® Note:
l Please use the smaller sealing if the cable diameter used is
between two limits.

Cable preparation

For IEC applications cables with flexible conductors of class 5

or 6 according to IEC 60228 shall be connected. For the UL ap-
proved range applications power cables of class B or higher shall
be connected.

A Attention:
Used tinned copper conductors. Do not use uncoated
(bare*) nor already oxidized conductors. All Staubli solar
cables have high-quality, tinned conductors. For safety rea-
sons, Staubli prohibits the use of PVC cables and the use of
non-tinned cables of type HO7RN-F.

* It is acceptable to use bare copper conductors, class B or high-
er with the following products: PV-KBT4/5...-UR, PV-KST4/5...-
UR, PV-KBT4/8II-UR and PV-KST4/8II-UR

:] |1
————f Bt <«
E— =71
— =1

Ll —=—|—

T ==V <y
— ‘ﬁ St =1« — (== If
C 0> E= T

— =1
T — et =1« ==
Ll —|—7

(E9)
WERS AN b, Z0% 5 T189% 2 #1556 TIAIE 3o

==

o FE:
1 E5EmE AR N E RN B, BB RFML/R,

TUV-Rheinlandi\iERYEIE2S%EY

BRI RSN BANER T HARRGANTTE IEC 62930 HIE

<
o

&2/Tab. 2

A: g BEERSERE [mm]
A: @ range of the cable [mm]

(ill. 9)
Check dimensions A and b, see Tab. 2 on page 5 and tab. 3 on
page 6.

® Note:
l In case that other diameters than those mentioned in Tab. 2
and Tab. 3 are used contact Staubli.

Choose connector configuration verified by TUV-
Rheinland

Cables connected to the connector shall be suitable for use in
photovoltaic systems and shall comply with the requirements of
IEC 62930.

SLAE@ER

Conductor cross section

2.5 mm? 4 mm? 6 mm? 10 mm?
5.0-6.0 PV-KxT4/2,51-UR PV-KxT4/61-UR PV-KxT4/61-UR PV-KxT4/10I
55-7.4 PV-KxT4/2,5X-UR PV-KxT4/6X-UR PV-KxT4/6X-UR PV-KxT4/10X
7.0-8.8 PV-KxT4/2,511-UR PV-KxT4/611-UR PV-KxT4/611-UR PV-KxT4/10ll
b: = HI R~
b: control dimension =4'mm =2:8imm =63 mm

° FE: ® Note:

1 SR RN EEE AL FE:
%ﬁﬁ%%mﬁﬁﬁﬂ%ﬁﬁémcm%4l$1%%%&&%
AE o

l Following topic needs to be considered when selecting the PV
cable:

- The sheath material of the PV cable has to meet insulation
class 1 according to IEC 60664-1.
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EARULIAE R 430 B IS 25 1% BY Selection of connector configuration when using
cables certified at UL

EREIERBNBANER T HARRABMITE ZKLA (PV-£0) 5

Cables connected to the connectors shall be suitable for use in
TYLZ (USE-2) B9EEK. photovoltaic systems and shall comply with the requirements of
#&3/Tab. 3 ZKLA (PV-wire) or TYLZ (USE-2).
#EFEE [V] DC

Rated voltage [V] DC S #EmEI/Conductor cross section
A: o B EZESEE [mm] AWG (stranding)
A: o range of the cable [mm]

ZKLA (PV-wire)  TYLZ (USE-2) 14 12 10 8
600/1000/1500 600 19-49 7-49 7-65 * 7-65 7-78* 7-78 7-168
5.60 - 6.20 4.80 - 6.20 PV-KxT4/2,51-UR PV-KxT4/51-UR PV-KxT4/6l-UR PV-KxT4/5-UR PV-KxT4/6l-UR PV-KxT4/51-UR

6.20 - 7.00 6.20 - 7.00 PV-KxT4/2,5X-UR PV-KxT4/5X-UR PV-KxT4/6X-UR PV-KxT4/5X-UR PV-KxT4/6X-UR PV-KxT4/5X-UR

7.00 - 8.60 7.00 - 8.60 PV-KxT4/2,5/l-UR PV-KxT4/51l-UR PV-KxT4/61I-UR PV-KxT4/51l-UR PV-KxT4/6lI-UR PV-KxT4/51l-UR

5.95-8.00 8.30 - 8.56 PV-KxT4/8II-UR
E Eﬂﬁlﬁimension 4 mm ~3 mm 5.8 mm ~3 mm 5.8 mm ~3 mm ~4.4 mm

TEIES LT 19-65 *preferred conductor stranding: 19-65

° FE: ® Note:
l YRGB B [EIRNE B T R R3IFI AR H B /S l If your chosen cable is suitable for both configurations listed in
B2 ARSE, R LUSE/EATUAIERESS (TUV Rheinland Tab. 2 and 3 as well as in the technical data on page 12, it can
FUL) SR{EMA. be used as a double certified cable according TUV Rheinland
and UL.
(E 10) (ill. 10)
L RIER4IZNAISEHE, FliEm4im4s =2 Strip cable insulation (length L) accord-
(KE LD, HEE, ing to ranges mentioned in Tab. 4 and
check.
= 7 _ ANFEE: A\ Attention:
B BRI ) b SR A i 22 | Do not cut single strands when
#K4/Tab. 4 stripping the cable!
A= /Type KB /Length “L*
PV-KxT4/2,5... 6 mm -7.5 mm
PV-KxT4/6... 6 mm -7.5 mm
PV-KxT4/5... 8.5 mm-10 mm
PV-KxT4/8... 8.5 mm-10 mm
PV-KxT4/10... 6 mm-7.5mm
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B-Crimp

<0

O-Crimp

%

(B 11)
BFEEFAOEERIEF (B-Crimp)
PV-KT4/2.5...-UR;PV-KXT4/6...-UR
g% PV-KXT4/10...
FIFFHBEETRH (K)o
BEHETEYNEEIEEN.
m_EfEiEERER ()
MFFIE (K)o
[EE5ER.

(B 12)

BFEEASEEIES (0-Crimp)
PV-KxT4/5...-UR oder PV-KxT4/8II-UR
B B T E S EmEmREEN.

IF PV-KxT4/5... f1 PV-KxT4/8...:
BIEH BT A ENTEARME, BIES
AEmEIHITERE,

Crimping

(ill. 11)

For crimping open crimp contacts
(B-Crimp)

PV-KxT4/2.5...-UR; PV-KxT4/6...-UR
or PV-KxT4/10...

Open clamp (K) and hold tight.
Insert the contact in the appropriate
cross-section range.

Turn the crimping flaps (C) upwards.
Release clamp (K).

The contact is locked.

(ill. 12)

For crimping closed crimp contacts
(O-Crimp)

PV-KxT4/5...-UR or PV-KxT4/8II-UR
Place the contact in the appropriate
cross-section range.

For PV-KxT4/5... and PV-KxT4/8...:
Place contact into the appropriate
locator position, based on conductor
cross-section to be crimped.
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(B 13)
TEERRRD, BRIEH TR BN E R,

(& 14)
BEBHHETEDERLE,

(B 15)
AR [EPYEB LK, A THLS
ImHERER D ER. SRR EREH,

(E 16)
1RHE IEC 60352-2 RE 4, Bl E
o

TEHIA

o FIERLYBAEEE

o ERELSBETEIEL

o [EEERRITFR

o FEEEEMISEEM, S48 0.

S7ausLr

(ill. 13)
Make sure the contact is fully inserted
into the locator before crimping.

(ill. 14)

Press the pliers gently together until
the crimping flaps are properly located
within the crimping die.

(ill. 15)

Insert the stripped cable end until the
lead strands come up against the
clamp.

Completely close the crimping pliers.

(ill. 16)
Visually check the crimp according to
the criteria written in IEC 60352-2.

Confirm that:

« all of the strands have been captured
in the crimp sleeve

« the crimp sleeve is not deformed or
missing any portion of the crimp flaps

« that the crimp is symmetrical

» a “brush” of conductor strands are
visible on the contact side of crimp.
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(B 17)
REZOETHER R/ BL5INT, BE
=y

BRRNMSL, BT R D D ER
..

(B 18)

Rz ERR —in R A IREMEN
N/ EHERR RS SNREEFH LB E, i
% LBy B ARSI IAR] Mo

(B 19)

o fEFA T A PV-MS g PV-MS-PLS, 5t
IR EBEAIR = LIRE,

o FREPV-WZ IRFAGITEBARE =%
128, [[ER PV-MS 88 PV-MS-PLS
IR B SR AR,

EEHENSFERLARBLILE, 8

BETE34NM 5 35Nm Zjad,

9 SRR FRA BRI T4 . 1RIE NFPA

EZKESHE (NEC 2017)EF5110.14(D) EREEFAARUAER
HBIRF,

o EE:
1 £ T E R RiNE-15°C &
+35°CHOFFIB R T To

S7ausLr

Assembly check

(ill. 17)

Insert the crimped contact into the
insulator of the male or female coupler
until engaged.

You will typically hear a “click” sound
once fully engaged.

Pull gently the cable to verify that the
metal part is correctly engaged.

(ill. 18)

Insert the appropriate end of the test pin
into the male or female coupler as far as
it will go.

If the contact is assembled properly the
white mark on the test pin must still be
visible.

(ill. 19)

» Pre-tighten cable gland with tools
PV-MS or PV-MS-PLS.

» tighten cable gland using the
PV-WZ-Torque-Set while supporting
the insulator front with PV-MS or
PV-MS-PLS.

The tightening torque must be appro-
priate for the solar cables used. Typical
values are between 3.4 N m

and 3.5 N m".

1 Staubli recommends to use a calibrated torque
wrench for assembly.
The NFPA National Electric Code (NEC 2017)
requires the use of a calibrated torque wrench in
section 110.14(D).

® Note:

l For assembly of components an
ambient temperature between -15 °C
and +35 °C is recommended.

X

v,

o FE:
1 g/psezieiai, B2 E M,

® Note:

l Do not bottom out the capnut.
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IEANMRL (ER£8H0PV-SSHA)

S7ausLr

Mating and disconnecting the cable coupler
without safety lock clip PV-SSH4

A

(B 20)

KRB e B ERIRE “TRIE A A
b BRI nE RS LUB A RS [Ef
S (BRARIIII20N) 6

Mating

(ill. 20)

Mate the cable coupler until a ,Click”
can be heard. Check correct engage-
ment by lightly pulling on the connector
(maximum pulling force: 20 N).

- T

V)

NEE:

IMERERTEMERERSS, KX RRRFERRKA
R1%, HMERMEDIAL. TILRNEUSIUZEIRIE o

EZH PV-MS
with PV-MS X

l

AL (FRE8H0PV-SSHA)

PV-SSH4
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A Attention

Assembly of not fully engaged connectors is not permitted
as this could lead to a permanent deflection of clips and thus

to a potential loss of the locking function.
The assembly has to be verified in any case.

it

(B 21)

BRI T B PV-MS 8 PV-MS-PLS #X
1R BRI (X) 5, FED,

Disconnecting

(ill. 21)

Push the unlocking pins of PV-MS or
PV-MS-PLS onto the locking clips (X) of
the socket and separate the coupling.

Mating and disconnecting the cable coupler
when safety lock clip PV-SSH4 is involved

A

(B 22)

Rredimaa s BEE 2R “TRIE" AR
b R AR E R Es LU BN E S IEW
S (BRARIIII20N) 6

i

BEPI T A PV-MS 3 PV-MS-PLS # A

Qﬁ§§hH4 BIFF O, N IEER R,
o

Mating

(ill. 22)

Mate the cable coupler until a ,Click"
can be heard. Check correct engage-
ment by lightly pulling on the connector
(maximum pulling force: 20 N).

Disconnecting

Push the unlocking pins of PV-MS or
PV-MS-PLS into the openings provided
in PV-SSH4 and onto the locking clips
of the socket and separate the coupling.
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Link

XFREN—ACEE T
W ARIEG B ER IS RPN (EEIRIT I S32.0716; 1
KRS 32.0717) LA LIRS0 CE S R ES) o
LR A 05 RAER 23
ERSIISEALFmER.

Bt
B MO S TS B/ 20K I B (T 47, BT A S
R, RE B E ..

Notes on installation

® Note:

l If the connector is to be used in low-voltage DC applications
other than those in a photovoltaic array, please consult the infor-
mation as provided in the Staubli Technical Description Report.
Link

General notes on installation
Unmated connectors must be protected from environmental im-
pact (moisture, dirt, dust, etc.) with sealing caps (socket order
no. 32.0716; plug order no. 32.0717).

Do not mate contaminated connectors.
Connectors must not come into contact with any chemicals.

Cable routing

Cable management must allow a minimum of 20 mm of cable
that exits directly from the cable seal without bending or stress.
Refer to cable manufacturers specification for minimum bending

X

radius.

s

20 mm

WS R [HRFREIRES
PYNEERS R EIIFRIS R (W HIB K BRIKD) o
PIMEER SRR ER FS 2 QAR OHRAEE)
PR E RS ERE TEINRH.
ERBIEUTBELANRRR, LASHKESE,
ERSE ST HKTP,
TR RLGL T ERREDERS A L,

MES:
B HINEES S A KA AR 2 BRI 20,
BN SEEZESTEIN T,

Contaminated/damaged connectors:

Do not allow connectors to be contaminated by the environ-
ment (e.g. soil, water, insects, dust).

Do not allow the connector to be contaminated on its surface
(e.g. stickers, paint, heat shrink tubing).

Do not allow that the connector is directly on the roofing sur-
face.

Do not allow that the connector is at the lowest point of cabling
where water can collect.

Do not allow that the connector is in standing water.

Do not allow that cable ties to be mounted directly on the
connector body.

Mechanical stress:

Check that the connectors are not subjected to a permanent
mechanical tensile load or vibration.

Connectors shall not be under strain from cable management.
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%18 TUV-Rheinland JAIE, k42 IEC 62852:2014

+Amd.1:2020

%18 TUV-Rheinland JAIE
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Amd.1:2020 HIFRE

BEFRFS IECTS 63126:2020 AIFE

D R SR A NS A T AR A S BRI &

Technical data

Type designation

Connector system

Rated voltage:

IEC 62852:2014 + Amd1:2020
2 PfG 2330/04.2013

UL 6703

Rated current IEC (85 °C)

Rated current (UL)

Rated impulse voltage

Ambient temperature range

Transportation/storage temperature range
Transportation/storage relative humidity
Upper limiting temperature

MOT max. operating temperature

Degree of protection, mated
unmated

Overvoltage category/Pollution degree
Contact resistance of plug connectors

Polarity of the connectors
Locking system
Safety class (IEC)

Contact system
Type of termination

Safety instruction

Contact material

Insulation material

Flame class

Salt mist spray test, degree of severity 6
Ammonia resistance (according to DLG)

TUV-Rheinland certified according to IEC
62852:2014 + Amd.1:2020

TUV-Rheinland certified
according to 2 PfG 2330/04.2013

UL certified according to UL 6703
CSA certified according to UL 6703

JET certified according to IEC 62852:2014
CQC certified

Max. operating altitude above sea level accor-

ding to IEC 62852:2014 + Amd.1:2020

Temperature Level according to
IEC TS 63126:2020

IEC 62930 IEK,

MC4
@4 mm

DC 1000 V"

DC 1500 V-2

DC 1500V ¥

22.5 A (2.5 mm?)

39 A (4 mm?/6 mm?)
45 A (10 mm?)

30 A (14 AWG) ¥

35 A (12 AWG) ¥

50 A (10 AWG) 4

70 A (8 AWG) ¥

12 kV (DC 1000 V)
16 kV (DC 1500 V)
-40 °C...+85 °C (IEC)
-40 °C...+85 °C (UL)
-30 °C/+60 °C

<70 %

105 °C (IEC)

+85°C 9

IP65/IP68 (1 m, 1 h)
IP2X

CAT lIi/3

0.25 mQ
#PE/Socket = IE4}/positive
##3%/Plug = fitk/negative
Locking type

1I: DC 1000 V

0: DC 1500 V
MULTILAM
[E3%/Crimping
ERH TR MR

Do not disconnect under load

$7. $8$5/Copper, tin plated

PC/PA

UL94-V0

IEC 60068-2-52

6076F (1500 h, 70 °C/70 % RH, 750 ppm)

R 60127190

R 60087448

E343181
250725

1625-C4304-302
20130030302
5000 m; AK 60159411

Level 2; AK 60158515

Cables connected to the connector shall be suitable for use in photovoltaic systems and shall comply with the requirements of IEC 62930.
2) D aE R FEIAREIH N BB PV Z&45/0nly for use in PV-systems with restricted access locations

35 3T FERIERLIMR, BB AR BARA 3. /For applicable cable diameter please see table 3 in this assembly instructions.
) TIZHIY  SEE BIMEXMN B RS AET RIRE R~ DMK, BRSBTS ATIERE,

Engineering considerations: Application associated current ratings have to be verified in the products end-use and shall not exceed the maximum operating tempera-

ture.

4 = Ei/Manufacturer:

Staubli Electrical Connectors AG
Stockbrunnenrain 8

4123 Allschwil/Switzerland

Tel. +41 61 306 55 55
Fax +41 61 306 55 56
mail ec.ch@staubli.com

www.staubli.com/electrical
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