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1 Responsibility
This Standard Technical Specification (STS) is of responsibility of the owner. The revision and
date of issue are on the front page.

All deviations from the specifications must be approved in writing by the Owner.
2 Scope and Field of Application

2.1 Scope Definition

This Standard details the minimum technical requirements including but not limited to, the
design, material quality and workmanship, installation, testing, inspection and identification for
safety isolation switches for electrical equipment.

2.2 Document Conflicts

Any conflicts between the referenced documents shall be identified to the Owner in writing for
resolution.

3 References and Definitions

3.1 References

All equipment, materials, workmanship, design calculation and tests shall be performed in
compliance and read in conjunction with the NA-00-STS001 General Technical Standard and
other relevant standards.

The relevance order of standards shall be according to NA-00-STS001.
All materials intended for use at Nordural shall be approved by the Owner.

The following referenced documents should be considered for the application of this document.
For dated references, only the edition cited applies. For all references, dated and undated, the
latest edition of the referenced document (including any amendments) applies.

ST EN ISO 1037:1995 Safety of machinery — Prevention of unexpected start-up

Safety of machinery — General principles for design, risk

[ST EN ISO 12100:2010 . .
assessment and risk reduction

Safety of machinery — Safety-related parts of control systems —

IST EN ISO 13849-2:2008 Part 2: Validation

Safety of machinery — Electrical equipment of machines — Part

ST EN 60204-1:2006 . .
1: General requirements

Low-voltage switchgear and controlgear — Part 3: Switches,

IST EN 60947-3:2009 disconnectors, switch-disconnectors and fuse-combination units

Table 1 — References/Standards
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3.2 Abbreviations

« AKS Aluminum Kennzeichen System

« CAT Risk evaluation category of safety isolation switch control
 EN European Norm (CEN)

« HMI Human Machine Interface

« |EC International Electrotechnical Commission (CENELEC)

« IST Prefix for Icelandic Standards

» LOTOV Lock Out, Tag Out and Verify
e PLC Programmable Logic Controller

+ SCADA Supervisory Control And Data Acquisition

4 Prevention of Unexpected Startup

To ensure that an energy source has been safely isolated from equipment, the safety process
of Lock Out, Tag Out and Verify is used. This safety process is abbreviated as LOTOV at
Nordural, and will be referred to as so in this technical specification.

Before any maintenance can be performed on equipment, it must be isolated from all energy
sources as well as the energy source of incoming and connected equipment and the potential
hazard neutralized. This is to prevent any hazardous situation during maintenance. These
energy sources include e.g.

» Electrical energy
* Mechanical power
* Hydraulic power

* Pneumatic power
* Thermal energy

* Pressure vessels
e Gravity

* Potential energy

This is in accordance with Nordural LOTOV procedures as well as Icelandic regulations and
European standards. Further definitions are according to IST EN ISO 1037:1995 Safety of
machinery — Prevention of unexpected start-up.

4.1 Electrical Equipment

This technical specification only applies for electrical equipment, e.g. motors, heaters etc.
Circuit breakers in electrical panels are excluded and shall be according to NA-06-STS001 Low
Voltage Standard Technical Specification. All high voltage equipment is also excluded and not
included in this standard technical specification.

In order to perform maintenance safely, all electrical equipment shall include lockable safety
isolation switches that allow for isolating the equipment from the incoming electrical supply. The
design shall be based on risk assessment and this technical specification.

This technical specification includes information on owner approved safety isolation switches,
standard installation and safety documentation to be provided with the equipment.
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Furthermore, disconnecting device shall be provided as required by iIST EN 60204-1:2006
Safety of Machinery — Electrical Equipment of Machines — Part 1. General Requirements. The
supply disconnecting device shall be in accordance with recommendations of IST EN 60947,
Low-voltage switchgear and controlgear - Part 3: Switches, disconnectors, switch-disconnectors
and fuse-combination units.

4.2 Risk Assessment

A formal risk assessment shall be carried out by the work provider. The risk assessment for the
safety isolation switches only covers the risk that is relating specifically to this standard
technical specification. All electrical equipment must be analyzed and evaluated in order to
assess the risk associated with performing inspections and maintenance on it.

Other risks shall be assessed as well according to [ST EN ISO 12100:2010 Safety of machinery
— General principles for design, risk assessment and risk reduction.

Safety isolation switches may not be needed in the following situations:

» Where there is insignificant or no risk caused by electrical supply, according to
the risk assessment.

* Where equipment can be disconnected safely by unplugging the electrical cord
(e.g. smaller equipment and mobile/handheld equipment).

5 Owner approved Safety Isolation Switches

All safety isolation switches shall be front operated and lockable by a padlock in the OFF-
position. Standard sizes shall be used for safety isolation switches, depending on if they are
plastic enclosed or aluminum enclosed.

Plastic enclosed safety isolation switches shall be one of the following sizes:

« 25A
 75A
« 160A
« 250A
Aluminum enclosed safety isolation switches shall be one of the following sizes:
e 45A
* 90A
« 160A
« 250 A.

Aluminum enclosed switches shall be used outside and in adverse conditions.

Other safety isolation switches shall not be used, unless accepted by Owner.
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6 Installation and connection

6.1 Standard Installation

Installation shall be carried out according to the approved risk assessment. All safety isolation
switches shall be installed in a standard way in order to assist the users intuitively identifying
and accessing them, e.g. by the power cable being visible the whole way from the switch to the
equipment connection point.

* The safety isolation switches shall be placed next to the respective electrical
equipment.

* They shall at all times be accessible by anyone needing to isolate the equipment.

* They shall be placed at a standard working height, preferably 1,4 m from floor
level.

* No safety isolation switch shall face upwards or downwards. The safety isolation
switch shall always face towards the access point.

» The safety isolation switch shall be easily seen and not obstructed.

According to IST EN 60204-1:2006 Safety of Machinery — Electrical Equipment of Machines —
Part 1: General Requirements; “The operating means (for example, a handle) of the supply
disconnecting device shall be easily accessible and located between 0,6 m and 1,9 m above
the servicing level. An upper limit of 1,7 m is recommended.”

Each safety isolation switch shall be mounted on a standard sized bracket. The bracket is
designed to be mounted on the front of a 200 mm cable tray and fastened securely.

» The bracket shall be made of 3 mm thick hot dip galvanized steel.
» Height of the bracket shall be 500 mm.

« Width between sides shall be 200 mm, so it is fixed to the outer sides of the
cable tray.

* The depth shall be 100 mm, allowing other cables to pass behind it.

The safety isolation switch shall be placed on the middle of the bracket and space allowed for a
marking label, see section 7.1 LOTOV Instructions. The standard installation of a safety
isolation switch on a bracket can be seen in Figure 1, as a principle drawing for 200 mm wide
cable trays.

All exceptions from these specifications shall be approved by Owner.
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CABLE TRAY 200mm
(STRENGSTIG)

POWER CABLE
(AFLSTRENGUR)

CONTROL CABLE
(STYRISTRENGUR)

BRACKET
SEE DETAIL#1
(TAKJAPLATA)

LOCAL CONTROL SWITCH
(STADSTYRI ROFAR)

SAFETY ISOLATION SWITCH

(ORYGGISROFI)
DETAIL #1 BRACKET
HOT DIP GALVANIZED
VISIBLE CONNECTION FROM THICKNESS 3mm
- E— SWITCH TO MOTOR
(AFLSTRENGUR AD MOTOR)

1

BieE EaR IR

Figure 1: The safety isolation switch is installed on a standard size bracket next to the equipment,
e.g. according to this typical arrangement figure.

The safety isolation switch power and control cables shall be connected according to Nordural
Technical Specification NA-06-STS001 Low Voltage Standard Technical Specification.
6.2 Connection

The safety isolation switches shall be connected according to respective CAT category and
according to appended standard drawings.

« CAT B, 1 and 2 shall be connected according to section 8 Appendix 1 — CAT 2.
» CAT 3 and 4 shall be connected according to section 9 Appendix 2 — CAT 4.

Programming into PLC shall be according to Nordural Standard Technical Specification NA-07-
STS009 PLC programming
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The state of the safety isolation switch shall be displayed according to Nordurdl Standard
Technical Specification NA-07-STS011 SCADA programming.

7 Handover
Before equipment can be handed over to Owner for operation the following documentation and
commissioning shall be completed, at minimum.

7.1 LOTOV Instructions

The LOTOV instructions are to be used as a check list to ensure that all power sources, to
specific equipment have been made safe prior to maintenance or inspection. This applies to all
energy sources listed in section 4 Prevention of Unexpected Startup and shall consider all
equipment affected by or affecting the equipment. Overview drawings for main areas will be
supplied by the owner. All equipment (motors, conveyors etc.) shall be marked and numbered
on the overview drawing for the respective area. The numbers on the overview drawing
reference a set of equipment that corresponds to the respective instruction sheet in the LOTOV
instructions (see Figure 2).

Reykhreinsivirki 3

ORYGGISROFAR OG LOKAR

m\ﬁ%

i

GGG

= 13
0113 ]

Y|y yjlv| v B

= L I gy N
m ] | SRR
. e =\ e 13 ]
H ) H |— [-

HRY ‘ 1 .
SRR - | oo
o 18t Conturyauunus

2. [EHD

o

Figure 2: Example of an overview drawing showing equipment location

The overview drawing shall demonstrate the position and size of the relevant equipment in the
working area. All text in the LOTOV instructions shall be in Icelandic. The font of the LOTOV
instruction sheet shall be according to the following:

» The font type shall be Calibri and the font size varies from 8 to 28 pts.
* All headlines shall be size 28 pts., explanation below a headline shall be 18 pts.

* The numbers indicating the information location on the overview drawing shall be
size 11 pts. as well as other text.

There shall be a LOTOV instruction sheet for each set of equipment, identified by the AKS
code, in the overview drawing of the LOTOV instructions (see Figure 3). The LOTOV instruction
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sheet shall include photos or drawings of the relevant equipment and position of all switches,
valves etc. used to ensure safety during maintenance and inspection. Numbered arrows
indicate the position of switches and valves. These numbers refer to a table in the upper left
corner of the instruction sheet. This table shall include information that corresponds to the
LOTOV labels on the equipment. The contents of each respective numbered column shall be:

Centuryauvinum

1. The equipment AKS code, supplied by Owner.

2. The number identifying the location of the lockable safety device, which shall be
unique for that equipment or area to avoid confusion.

3. The name or description of the equipment, which shall be in Icelandic.
4. The type of lockable safety device (safety switch, valve, etc.), in Icelandic.
5. The complete motor AKS number, correlating to the electrical drawings.

In the upper right corner a list of various safety advices regarding this specific equipment,
highlighted in yellow, shall be filled out in cooperation with Nordural. A template for the LOTOV
instructions, both the overview drawing and LOTOV instruction sheet, can be provided upon
request.

2. Siuhus 2

Vel Nr. Bunadur Hiutleysibunadur [AKS numer Oryggisabendingar
FD330 21  |Hringrdsarmatari Orygpisrofi =FD330+AF10-M10 s UmsitariFskalvara tramkesmtlsome s og
FD330 22 |Loftlyfta fyrir siuhis Loftloki A has iean {
FD330 23 [Taeming a efni | siuhusi Handloki T
FD330 24  |Siuskotloki Loftloki ® Mikill havadi er i siuhusi. bar skal notast vid
FD330 25  |Loki fyrir tjakk Loftloki heyrnahlifar eda annan varnarbdnad gegn
FD330 26 |Fleyting inn 3 holf Handloki hévana
FD330 27  |Loki i loftstokk Handloki

® Vid siuskipti skal notast vid rykgrimu begar

gengid er um sfuhus.

Yfirlitsteikning
| ®  Athuga skal ad siuhdlf er lokad rymi. Fara skal

pvi eftir vinnuferli lokads rymis.

® Handloki 23 er eingongu tekinn Ut ef losa a efni
ur siuhtsi.

4
1
o~

.....

~

24
24
25
5
P
2
3
2
2
2

Figure 3: Example of LOTOV instruction sheet for equipment safety

Special considerations have to be made regarding all equipment adjacent to the locked out
equipment, so it cannot cause any accidents while maintenance is being performed. The
LOTOV instruction sheet shall include all relevant equipment that shall be locked out before
maintenance is performed. If there are many LOTOV instructions, a table of contents shall be
made and placed after the overview drawing.

Each safety isolation switch shall be labeled corresponding to the LOTOV instruction sheet. The
label shall be placed on the safety isolation switch bracket, if possible, otherwise on the switch
itself. The label shall be securely and permanently fastened to the surface and be clearly visible
and readable from point of access. The label shall be a yellow plate, engraved with black letters
and in Icelandic (see Figure 4).
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FIRST COLUMN: SECOND COLUMN:
Nordural AKS code for the Equipment specific serial
equipment number for the lockble safety

\ device

=FD330
THIRD COLUMN: ___, | 4RINGRASARMATARI

Name of the equipment

21

FOURTH COLUMN: FIFTH COLUMN:

Type of lockable safety Nordural AKS code for the

device part of the equipment being
isolated

Figure 4: Example of a label plate and the correlation to the LOTOV instructions sheet table

The LOTOV label plate shall be made according to the dimensions and font information
provided in Figure 5. Any alterations to the label design must be approved by Owner.

* The label plate color shall be RAL1023.
¢ The minimum plate thickness shall be 1,5 mm.

« The label plate shall be weather and fade resistant.

~Tahoma 10mm, Bold

e
Tahoma 7mm, Bold—. - 120 e
-~ -~
35 D20 % i “

L
Tahoma 6mm, Bold—___| e WENAESOGEE 4 = 1 =

o 8]
Tahoma 4mm, Bold——— -8 a@isig ot AL

Tahoma 3mm, Bold~’

Figure 5: Label design — all lengths in mm

The LOTOV instructions and label information shall be approved by Owner before labeling the
safety isolation switches.

-10/16 -



=

o
o
=
n
T
@
©
<
<
z
[}
<
o
s)
o

2}
Y

Q

Salay alay

cs 3 |23

soe R Lo [x
oFF =
REW Rermore |x |

13 —Nb

LOCAL COHTROL SWITSH

RUH SOMMAHD

Povos 1 soe -« I“>

QL2 REMOTE MODE

TEUTE | ETUES
Povsi Y overiamn
povsss | MOTOR RUHHING

CONTROL POWER O
Pov.s |

AR A RRA
-HS1

. wOgE

AN 2% -AXS A ABCDEF

~

Gxxunm *

430X XXX

-11/16 -

ENGINEERING DEPARTMENT

MOTOR CONTRCL

REFEREVCES

SPECIFICATIONS FOR LOTOV OF ELECTRICAL EQUPMENT

Revision no.: 1.0

8 Appendix 1 — CAT 2

581 Rz ERSIBLE FLHC HIOH




o
o
]
n
T
e
)
<Q
<
z
]
<
[S]
o
o

SPECIFICATIONS FOR LOTOV OF ELECTRICAL EQUPMENT

Revision no.: 1.0

L2 e e =
L - & Jocr RS _._orl %
N — oFF
-@ 0G REM
PE emm—y 24 _— j<1 34 REM REmoTE X
L g - cs1 e 13 s
Xz Xz i 5 IS8 =3 o
w cs2 i3 b3
. p—
" o, JOG-REV = by
9/ / e J OFF lore
> f-Hs1 K10 -
A s \ N PR REV s06rir g frar X
- 3 . N [ k]
E -
3 3 =
_‘ 2 LOCAL CONTROL SWITCH
—
2 -RNKHABCDEF
I R 12o0mm * Cu
xz Xz xz xz
h
CEEEEI
RUN COMMAND
~
oos2 D
K2
- L E REMOTE HODE
x
IE. 106
WAk25 RN HIABCDEF
Gamm * E EHABLED
E OVERLOAD
E MOTOR RUHHING FAR
AR R wAs 4 ﬁ
-HS1 P L L\ E MOTOR RUHHING REV
B2
L ) i ﬂt COHTROL PONEROH
m_tt.m “
R -RAkHABCDEF )
Sovnmm | N - ——
K1
=% . .
3 2t}
¥ o TR, i
z i
i pagpre-T
MOTOR m PR
RS RRIS R OPTIOHAL —
o S
ENGINEERING DEPARTMENT
MOTCR CONTRCL
con
- e T T—E T
RFFFRFNCFS ™y = REHIS O [ V6D

; ] :

-12/16 -



o
o
]
n
T
e
)
<
<
z
]
<
[S]
o
o

SPECIFICATIONS FOR LOTOV OF ELECTRICAL EQUPMENT

Revision no.: 1.0

_ : u _ : _
L) e—
2
u 2 N cs1 :_Nw
= s Jo6r W
H — & oG [x
OFF loFF
PE emm— @ 06 e |
o, TN s o &l REM —wmz_n:m %
4 9 -cs1 T}
-XZ 3 s 1% 14§24
cs2 :—E
-2 ) JOG-REV > Irev %
b_/ ‘:m_/ OFF oFe
3 FHR REV 106FaR g [rar [x
xz gl 21
\ 23
E b -cs2 e
A Ik 2 LOCAL CONTROL SWITCH
AN 2% AN HABCOEF
5 Tovwnm © Cu
xz Xz x| Xz
-
J RUH COMMAHD
i|: AN RS N e
= 8 K K2 = 22
2 A 3
c 3
TR o | PO —
AW AW HABODER a4
o’ - pore Moo e
tggk EE 7 TR o | ST
g s T z
vib 406
Povos  Ifensaco
- ¥
X e povsss | OVERLOAD
=
VSD K1
—'\ -/ Povsr | MOTOR RUHHING FAR
-K2
KRR N EN 3 KeY) s e i MOTOR RURHING REY
Ac-\ : pov.s |
-HS1 Fr -~ ~ =
; bk 5?\5 — povsns | VSD OVERLOAD
Rk ANk HABCDEF COHTROL POWEROH
oo * T b
b I+ I
-
K1
M = .lz e
3ay ww Ll
24 i
-
MOTOR :w o
KNSR A AR m$ OFTICHAL A
2 Ty . 2 o
R
ENGINEERING DEPARTMENT
=
TROL
VAR AdLE SPEEI LAk 45U} e
— —
—x = o °m Hmre e
RFFFIFNCFS F4IS O (5]

-13/16 -



o
o
=
n
T
@
©
<
<
z
[}
<
o
s)
o

SPECIFICATIONS FOR LOTOV OF ELECTRICAL EQUPMENT

Revision no.: 1.0

cs 13 |23
so6° R Lios: x
oFF orr

fgewore I 1

-HS1

5 J REM 100
. % Y . 3 s fos
e / k) cs .\
k] E s
3 3 2 s
P32 LOCAL CONTROL SWITCH
3 CAL o
3
o
AR =AN#IABCDEF
N R
: ) _
2 xa 5 RUN COMMAND
DOwrrr1
5 b
_ 3 pobsrs1 | 106 -K1 I“)
I Orotiont
RS [ 5N 1N faved Povz o §remore woce
A
h PRI o | BT
povsrss = overioan
o K1 -2
20 I oa iy gt ap
Db rsrS MOTOR RUHHING
o V) % L P ]
: h CONTROL PONER ON
oo |
o e
x
AR5~ AN 2 IPBCDEF
S *
RN~ ARl ™ N =l 2] 7% %]
A IR XY K\ NEN 2¥ I
ik ¥z l\rﬁi
: bk i Jt -3 iy g
: e %
AN Ko ABCOEF \.r . e:
Axaxmm © —_ }‘ PO
m

"

\
Vi

MOTOR
R RN

REFERENCES

REFIS Oh

e

ENGINEERING DEPARTMENT

MOTOR CONTROL
S0 RzvERSIBLE FUHC HOH

9 Appendix 2 - CAT 4

. | p

- 14/16 -



o
o
]
n
T
e
)
<
<
z
]
<
[S]
o
o

SPECIFICATIONS FOR LOTOV OF ELECTRICAL EQUPMENT

Revision no.: 1.0

' — 2 _ 3 ] _ 5 _
L3 ——
2 \IN&KUbl/
L1 = -2 JoG* RS
mv&
N — aFF lose
0 06 REM
PE em— =z ﬁ» — —_n_ —:_ REM Remote Ix
e g cs1
= L= a o) ma
.. ey ‘—‘, c=2 U_Nw
5 3 o) Joe-rey W frev [
/ -HS1
K10 o a1 . s o
Y -2 k S
/ ] A .:o/ 3 FAR BBV JOGFAR | B [x
3 " 2 o 21
= xz : 3 \l 4 fas
& e | 3 15
« 2 23 LOCAL CONTROL SWITCH
—
-k (ABCDEF
ALA AN [+
- 9 o
< P FF Xz Xz Xz
" ooz Y
lJ RUH SOMMAND
N ooz
Ovarlazd =
Rolay
A
E b K2
| ST o | B
| T | PR
x
XN -X N HABCDEF E
4r0unm * S I QVERLOAD
g - =3 E MOTOR RUHHING FAR
B T NS R :_r—M_ ]
: b ke L CONTROL PONER O
m_:.\m “
KR -KAs IABCDEF PLC
0w * | B——|
L b
N ) o -r K1
M — it 2¥ . 2 B 2
3N 5 P 3% — —
AT ) e 2 CH he 220
g1 M i £ i
I Wm S~ o
MOTOR i g OPTIOHAL e’ ! 5
AR5 AN s il - _ g S
. B3 T =
RFFFRFNCFS i = 3FIS O & - — —.l €T

v

-15/16 -



' — 2 _ 3 — 4 _ s _
L3 e——
L2
xz, oo ——
Rl st 13 b3
[ — 3 - & Jo6r RS oo X
A
PE emm— -@ OFF OFF
P 7 FOQ —mm;
: s, 5 n A REM REMOTE fx
= 3 cs1 Do 1
> . 15
; ) X . -2 A = p——
m 3§23
x ea JOG-REY Rev [x
.o_/ . .xwd/ ] OFF lorr
- FR ﬂ_m< JOG-FAR Far I
xz g A L
— o2 % \ 4 Jod
cs2 L1
m 3 K3 = LOCAL CONTROL SAITCH
o
n
[ MOV R OEF
) N A K L Toxomm © Cud
i xz xz xz X xz
8
c RUH COMMAND
P " ™
. 002 -
o -
< 3 3 .xy / K2 k1o 3
Q HIIE - ¥ ¢ o |
o W W— REMOTE MODE K2
5
o - 2 TR o | .
P CDEF L.
nxumm * i TIUEE o | R
c8gsceR 5E 2% Poves i i0s
m [ 22, < Povs | EHABLED
| povsss |
m Ll o7y K1 OVERLOAD
x R85 AN HABCDEF o 2 d .. B
2 ouknm — - i 2 -K3 —
(o4 L et s za
e e Pov.s |
E P \ k¢ \ ~ﬂ > \ ‘1 f—h_ aid "
5 Fomy sl g 3
Mn_ HS1 Fr = dr. e —_ TR VSD OVERLOAD
O : h ) Bowens ] COHTROL POWERON
= Db 10 1
o R R HABCOEF
dxaxmm ©
= L} |
O N
E : :
- 2
] 3N © ¥:
LL £ H] M
MOTOR o 1) ! -
o R AN G Mm
> 8
©) - g
=
- B
ad v
o ENGINEERING DEPARTMENT
T
s ONTROL
" O, VAR AILE SPEED CIVE (4S0) Bz
Z o
_” s REFERENCES e il s 2ELIS O o o o
< _ T : i ) T ; ; ] ;
LS
= O
On
w s
oo
0

-16/16 -



