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xSpider - General features

 All calculations are based on IEC standards
« Suitable for TN/ IT/ TT network systems up to 1000 V
« Designed for networks supplied from single or multiple power supplies

« Option of simulating various operating states of network by disconnecting
individual power sources and loads

« Operation state manager - complex simulation of various operating states,
e.g graphically shows circuit breaker ON/OFF status

« Selectivity - tripping characteristics and selectivity tables (tested values)
* Back-up protection (tested values)
* ArcRISK module - evaluation of risks caused by Arc-Flash

F.T-N
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How to start with xSpider




How to start with xSpider

« How to obtain xSpider ?

« Simple registration of user - use of correct e-mail address
* License number - delivered by server to e-mail address
* How to start with xSpider

1.  Demo drawings - ready for immediate use

2. Self-learning videos - available on xSpider web pages

3. Solved exaple - see ,User manual® Part Il

Available support materials significantly
help with quick use of xSpider functionalities.

E:-T-N 4
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http://www.eaton.com/xspider

How to start with xSpider

1. Demo drawings

* Typical applications with short description of essential topics
» Easy learning with readymade drawings

Quick access via Tool box

& Tool Box x
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. How to open
demo example
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Name

CurveSelectMode
Demo-CZ
Demo-DE
Demo-PL
Demo-PT
Demo-RO
Demo-RU
[E; ArcRISK-ARMS-Z5 - EG 2019
[E; DEMO-EN-ArcRISK-ARMS-Z5|
[E; DEMO-EN-Backup_Protection_CB_CE
[E; DEMO-EN-Backup_Protection_Fuse CB

B 066N o —
[E; DEMO-EN-Bushars

[E; DEMO-EN-Housing

[E: DEMO-EN-Load_Looping
[E; DEMO-EN-Meshed_Network
[E; DEMO-EN-Network

[E; DEMO-EN-Network_1f

[E; DEMO-EN-Network_1f a

[E; DEMO-EN-Network_1f b

[E; DEMO-EN-Network IT

[E:; DEMO-EN-Network_TNGS0
[E; DEMO-EN-OperationStates
[E; DEMO-EN-Parallel_Cables
[E; DEMO-EN-Radial_Network
[E; DEMO-EN-Si
[E; DEMO-EN-Simul
[E; DEMO-EN-Simul
[E; DEMO-EN-UPS

Energy Centre

Use-Operation state manager to switch easily between eperation states
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https://bcove.video/2Hy1ksn

How to start with xSpider

2. Self-learning videos
Available on xSpider web pages

www.eaton.com/xspider

Software download Festures Decumentation Software Update Support

Google Chrome does not support FTP anymore. Please use another browser je.g. Internet
Explorer)

E Fast facts about software

[@ Self-learning videos and presentations I [

E:T-N
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H Seif-learning videos and presentations {CZ language)

E User manual

B Brochures

© 2020 Eaton. All rights reserved.

Self-learning videos and presentations [

How to open demo example

How to check voltage drop

How to change the paper size

How to draw wiring diagram

How to select a symbol and how to edit a symbol's properties

How to select a device from the database

How to activate graphic window for zooming

Automatic dimensioning of cables and protective devices

How to run a calculation

How to display a tripping characteristics from the database

How to display a tripping characteristics from the project

Selection modes explanation

xSpider - Generator Load Sharing functionality.

Export list of devices and import it to other software

ArcRISK (Arc Flash Risk Assessment)

ArcRISK Part 1 — Introduction
ArcRISK Part 2 - xSpider ArcRISK module possibilities



https://bcove.video/2Hy1ksn
https://bcove.video/2WaP6ZM
https://bcove.video/2HF0vNB
https://bcove.video/2HDMBLy
https://bcove.video/2TKcHDV
https://bcove.video/2THRBGa
https://bcove.video/2TPVvN8
http://www.eaton.eu/ecm/idcplg?IdcService=GET_FILE&allowInterrupt=1&RevisionSelectionMethod=LatestReleased&noSaveAs=0&Rendition=Primary&dDocName=PCT_3622349
https://bcove.video/2HFAHRa
https://bcove.video/2HtkJKV
https://bcove.video/2W4RAJc
https://bcove.video/2TShuU1
http://www.eaton.eu/ecm/idcplg?IdcService=GET_FILE&allowInterrupt=1&RevisionSelectionMethod=LatestReleased&noSaveAs=0&Rendition=Primary&dDocName=PCT_3817337
http://www.eaton.eu/ecm/idcplg?IdcService=GET_FILE&allowInterrupt=1&RevisionSelectionMethod=LatestReleased&noSaveAs=0&Rendition=Primary&dDocName=PCT_3622350
https://bcove.video/2WdwtnR
https://bcove.video/2WaRzTU
http://www.eaton.com/xspider

How to start with xSpider

3. Solved examples in User manual
 Available on xSpider web page (pdf format)
 Quick access via icon ,Help Topics® (F1)

« Step by step guide - how to create drawing

,2Jser manual®, Part lll, Case studies (12 pages)
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Full mode / Curve select mode

* Full mode — complete functionality of xSpider
* Curve select mode - tripping characteristic module




Full mode/ Curve select mode

Full mode

Curve select mode

full functionality of xSpider simplified user interface, only functions

for working with tripping characteristics

Powering Business Worldwide
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Working with drawings

* Full mode — complete functionality of xSpider




Working with drawings

Ele-&EH - %~ @0 DEMO-Building - xSpider 3.0.10 ==
Fle | Home | View & @ - 2
e < . calaiaton
Worwcpond (Y Estead | R o /S C ] % EB W snap | Oomm |~ edsten
RI b b on [ Tripping Characteristics B
Faste fi Find 5} Undo  Red Ui ard opy  Stretch
Cahsm;dm [} Copy to Clipboard in fi Deselectal ndo  Redo ine ir opy el Meid | W ortho ) Databese
Cipboard Find and Select Edit Drav Modify Craning aids Toos
il Tool Box x B tf 2| (e Property Grid x
[Favourites ) e I Line - Cable (1)
A 8|
ENH B Rl Tag B
TR Tag W-RH2-RP-5.1 M
O : B Connected nhacare)
Tool — -1 Docked panels e comecty
B Line - Cabl

¥

All panels are sizable

Flexible graphi
area

Outlet Graups | Coupling Groups |22 Pawer Groups | & Favourites
o=
£
&

o=
by

= e
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|5 symbols |
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= exceeds the max. limit allowed: dUvi=1,88>dUwIMax=1,0 %.

Error List

LOAD M
0]

= exceeds the max. limit allowed: dUwl=2,71>dUwIMax=0,5 %.
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B Methodof \
Define instaliation (E) Multi-core cables ...
Configuration for groupin... Harness in air, on surf...
Number of additional arc... 0
Ta [%C] Ambient tempera... 30
Rthe [KmMW] Specific th... 2,5

k [] User coefficent 1
Dimension automatically
O Parameters of cable

Type designation 4x25mm2_PVC/CU

Order number (for Eaton. ..
Sph [mm3] Phase wire(s)
Sn [mm?] N/PEN wire cro.
Spe [mm?) PE wire cross .. 0

Conductor material Copper (Cu)

Insulation material PVC

Number of wires (4)L1L2L3PEN
Design Muiti<core cable
Un [¥] Rated voltage 750

In [A] Rated current(n .. 101

Tau [5] Heating time con... 1160

Tow(0. 15) [kA] Short-tm... 9,09
R1 [me/m] Active resista,.. 0,752
X1 [mfjin] Inductive rea... 008729

m

Tag




Calculations

* Full mode — complete functionality of xSpider

© 2020 Eaton. All rights reserved.



Calculations 4 Calaation

Two options: 4 Calaulation |

 All calculations « Basic calculations

i Nevorclciatn X 137 Check the network connection logic
&3 Al calculations " ’ .

T Check the network connection logic % Operation states manager

7T Cable and protective device dimensioning ul Voltage drops and load distribution

Y Comprehensive check of the entire network (voltage drops, circuit protection, short circuts)

Check the entire network: 3-phase symmetric short circuit lk3p

U] Votage crops and load ditrbution (mpact of vottage drop ignored: automatic algorthm selection)

1] Vokage drops and load distrbution (mpact of vokage drop ignored; calcuiation via admittance matrx; Ks applied)

U] Vokage drops and load ditrbution (mpact of vokage drop ignored: calculation via admittance matix; Ks omited)

7] Votage drops and load ditrbution (mpact of vokage drop taken into accourt; calculation via admitance matrx; Ks omitted)

Check the entire network: 1-phase short circuit lk1p

R

Selectivity (comparison of circuit-breakers in project)

-
=

3% Check the entire network: 3phase symmetric short circut k3p
1# Check the entire network: 1-phase short cireuit Ik 1p

[
w

Comprehensive check of the entire network (voltage drops, circuit protection, short circuits)

- Cable and protective device dimensioning
37 Short-circuit cuments: 3phase symmetric short circut k3p
27 Short-circuit cuments: 2-phase asymmetric short circuit k2p
3T Shortcircuit cuments: 2:phase short circutt to earth k2pe

17 Shortcircut cuments: 1-phase short circut k 1p

* X

Hide calculation results

K Selectivity (comparison of circuit breakers in project)
H Selectivty of break datab:

2 Show impedance in network nodes

T Show values of max. vokage drops dUmax,times TirMax and connected phases
T3 Show component and node numbers

¥ Hide calouation resuits

- Set parameters for calculations

E:T-N =
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v How to run a calculation



https://bcove.video/2HFAHRa

Calculations

Check the network logic
» Correct logic of wiring diagram is condition for

any calculations

» Typical troubles: detected wrong voltage of MV
source or not specifieed cable lengths of cables

xSpider X

Warning:

! Node number 0 is constituted by component “Supply
Network”, tag "NET1"
Node number 1 is constituted by component “Transformer’,
tag “TR1".
Forbidden combination of node voltages on the
medium-voltage network side.
Any two interconnected nodes must have corresponding
voltage.

Cannot proceed in the calculation.

o

a

-

¥Spider

X}

Network connection logic check was performed,
severe critical errors WERE identified.

4 Calculation

Check the network connection logic I

Operation states manager

Voltage drops and load distribution

Check the entire network: 3-phase symmetric short circuit lk3p
Check the entire network: 1-phase short circuit [k1p

Selectivity (comparison of circuit-breakers in project)

Comprehensive check of the entire network (voltage drops, circuit pretection, short circuits)

Cable and protective device dimensioning

Hide calculation results

<| Corrections of
wiring diagram

v.

(

E:T-N

Powering Business Worldwide

© 2020 Eaton. All rights reserved.

)

. Network connection logic check was performed,
L ) NO severe faults were identified.
__

OK

14




Calculations

< Calculation | =

Operation state manager

» Simulation of various operation states of the network

« Disconnecting power sources and loads
« Each switching component has: On / Off
« Each motor has two operating states: Start / Run

DEMO Energy Centre

Use Operation stale manager to switch easily betieen operation states

[ Operation states manager
49| =[5 |@  curent operation stete name: Nomal state’
[ Operation state name: s FAN FAIZ FAZT FA22 FAST FA32 FAZ3 FA41 FAZ2 AL FAST FABS
Hormal state i il Fi V] El ¥ El ¥ El El E
TI-OFF: DG is stariing: VDO-ON v v V] v 7] v
-OFF: DO.VDO-ON 7 v Fl £ H v H 7]
-OFF: DG is starting: YDO-ON ] ] ] ] ] ¥l ] [ ] [ ] vl
OFF; DO,VDO-ON @ v 7 7] 7] 7] H
T2-OFF: DG is starting: VDO. v
. T2-OFF; DO.VDO-ON v v v 7] v 7]
UPS revision 7] ] ] ol ] ol =] ] o]
< i v
P

Check the network connection logic

Operation states manager I

W-TR1
BUS CU 4/PEN-=L (34004}

Voltage drops and load distribution

Check the entire network: 3-phase symmetric short circuit lk3p
Check the entire network: 1-phase short circuit k1p

Selectivity (comparison of circuit-breakers in project)

Comprehensive check of the entire network (voltage drops, circuit protection, short circuits)

2T Cable and protective device dimensicning
#  Hide calculation results
NET1
Un=10kV, Sk*=350MVA
DG
86 M1 12400KVA 104
T 4600120 (10) (1010.4KV) RH-Virtual
W-DA
BUS CU 4/PEN=05L
(34004) [ S

RH3

E:T-N
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Calculations |$ Caluiation | + \

Three-phase short circuit current i —
y MaXImum ShOI"t-CerUIt Cu rrent (IkmaX) 3§ Check the entire network: 3-phase symmetric short circuit lk3p |
» Correct dimensioning of the circuit protection S —————;

-*‘E Selectivity (comparison of circuit-breakers in project)

(b rea ki n g Ca pa City ICU O r ICS) a n d CO n d u CtO rS (ICW) “%  Comprehensive check of the entire network (voltage drops, circuit protection, short circuits)

AL Cable and protective device dimensicning

auf Voltage dro

s and load distribution

 Check of whole network or fault in selected node R

DEMO Meshed Network -

- e . B Correct interpretation of displayed results !
= BRI
s = ) ik3p"=30222kA . . . . . ’ E; shortcircuit current waveform Node: INODE1 ) X

ip3p=T0,932kA -—

e
' W

F A RAIRAR!
N;

3-phase symmetric

R e T short circuit
R i BZMB3-A250
(lk3p"=lcs) NOT SUITABLE! Component W|th error
E-T-N

(breaking capacity of circuit breaker is low)

s ] ) 16
Pmpg s Wncwie © 2020 Eaton. All rights reserved.




Calculations |$ Caluiation | + \

Single-phase short circuit current

#% Operation states manager

* Minimum short-circuit current (/,,,;,) during earth e

3§ Check the entire network: 3-phase symmetric short circuit [k3p

fa u It . 1# Check the entire network: 1-phase short circuit Ik1p I
H E-

7% Selectivity (comparison of circuit-breakers in project)

“%  Comprehensive check of the entire network (voltage drops, circuit protection, short circuits)

« Calculation of disconnection time (T,,); 71 Kt g

 Check of whole network or fault in one node; s

DEMO Meshed Network -

Fuse . Circuit breaker

NODE1 FA1 : //
Ks=1 NZMN3-4-VE400 /
Ik1p"=9. 6kA M 2,
ip1p=16.9kA g - 7
Ttr=0.01s %

A Overload trip unit
%

,’///»ffshnrt-circuit trip unit

VAW,

1-phase ground circuit

FA2 FA3 ot hoas / 01 A/ o
NZMB1-A80 NZMB2-A16l / e
Ttr=5.6572s (Ttr>TtrMax NOT Ttr=001s

E‘._'I__-l[_ SUITABLE!) Back-up protec

. . . Back-up protection FA1

w2 w3 Component with error — tripping time of
4x25mm2_PVC/CU 3x70mm2+1 |

selected circuit breaker FA2 is too long
F.-T-N

s ] ) 17
PoverTAosres YonowiE © 2020 Eaton. All rights reserved.



Calculations

< Calculation | =

Selectivity

Check the network connection logic

Operation states manager

. . . . . T
atf Voltage drops and load distribution
« Comp f t break o) t .
O a rISO n O CI rCU I rea erS I n ro eC 3F Check the entire network: 3-phase symmetric short circuit lk3p
. . . 1F Check the entire network: 1-phase short circuit lk1p
» Selectivit ment ding to tested val :
eleClivily assessment according 1o testead values [ oot o e et |
S I t- -t G ] d -!? Comprehensive check of the entire network (voltage drops, circurt protection, short circuits)
See e eC IVI y u I e AL Cable and protective device dimensicning
¥ Hide calculation results
DEMO Meshed Network E; Selectivity
= A22.8 ala
= = NZMB1-A100 P& & @@
Node Incoming c. breaker (1) QOutgaing c. breaker (2) Selectivity
RM1.1 FA1.4 (NZMN4-VE1000) FA-1.1-1.2 (NZMN4-VE1000) - (NO selectivity)
FAS (NZMN3-AEG30) T (full selectivity)
FA12 FA13 F! FA-RMZ-12 (NZMN2-AT60) T (full selectivity)
PKZMO-10 FAZ-C25/3 FA RM1.2 FA2 (NZMN4-VE1000) FA-1.1-12 (NZMN4-VE1000) - (NO selectivity)
B . PR selecti fo < —— FA FA-RM2-2.3 (NZMNZ-A160) T (full selectivity)
FA22.7:T (full selectivity) 3KA FA22.8: selectivity for Ik 158 NODE2 FAZ27 (NZMB1-A100) FAG (PKZMO-10) T (full selectivity)

Comprehensive selectivity evaluation including tripping
characteristics is available in the ,Tripping characteristics” module.

E:T-N

Powering Business Worldwide

§ FA22.8: T (full selectivty) <3A

(Ku=1)

© 2020 Eaton. All rights reserved.

FA10 (PKZMO-16)

selectivity for |k™ < 5kA

FATT (PKZMO-10)

T (full selectivity)

W FA12 (PKZMO-10) T (full selectivity)
4x2.5mm2_PVEICU 4x10mm2_PVG/CU X FA13 (FAZ-C253) selectivity for [k < 3k
e FA14 (FAZ-C50/3) selectivity for k™ < 1.5kA
: FAZ2.8 (NZMBT-A100) FAE (PKZMO-10) T (full selectivity)
FaN M4 L FA10 (PKZMO-16) selectivity for k™ < SkA
"""" @ 4KW (Ku=1) 2 ur FAT1 (PKZMO-10) T (full selectivity)
D00y et gt (K FA12 (PKZMO-10) T (full selectivity)

FA13 (FAZ-C253)

selectivity for [k < 3kA

FAT4 (FAZ-C5013)

selectivity for k™ < 1.5kA

18




Calculations 4 Calaation |~

Comprehensive check of the network

ﬂﬁ Operation states manager

« All available calculation results are displayed 8 S el i

3F Check the entire network: 3-phase symmetric short circuit lk3p

(voltage drop, circuit protection, short circuits); i St ot ot
. Final calculatuin mode — suitable after all individual Lo o oo |

A} Cable and protective device dimensioning

calculations were done well; | X it et

ﬁmz.? mmza
NZMB1-A100 - - - NZMB1-A100

DEMO Meshed Network LVSODE3

s ] ) 19
CEY B © 2020 Eaton. All rights reserved.



Calculations

Cable and protective devices dimensioning

Two options for parameter selection

Control mode (Manual Dimensioning)
« Recommended way of work for bigger projects;
« Parameters of all elements are set by the user

Design mode (Automatic Dimensioning) | A%
« Parameters will be automatically determined;
« Suitable mode for simple projects
« Final manual optimization can be done
always by use of ,Control mode" accordingly;

E:T-N

Powering Business Worldwide

© 2020 Eaton. All rights reserved.

I_’z Calculation | + \

| Ii7 Check the network connection logic
#% Operation states manager
af  Voltage drops and load distribution
3F Check the entire network: 3-phase symmetric short circuit lk3p
1# Check the entire network: 1-phase short circuit Ik1p

#B  Selectivity (comparison of circuit-breakers in project)
al -

AT Cable and protective device dimensioning

ﬁ How to draw wiring diagram

Automatic dimensioning of
Hg cables and protective devices

20


https://bcove.video/2HDMBLy
http://www.eaton.eu/ecm/idcplg?IdcService=GET_FILE&allowInterrupt=1&RevisionSelectionMethod=LatestReleased&noSaveAs=0&Rendition=Primary&dDocName=PCT_3622349

Calculations

£ | Calculation | ~

ArcRISK module

Evaluation of Arc Flash Hazard Analysis

 Calculation of incident energy

» Hazard analysis according to IEEE 1584 ™
(see also EN 50110-1,-2)

« Safety improvements with Eaton’s solutions
(Diagnose, ARMS™ ARCON)

« Unique feature of xSpider !!

» Access password on request

» Application training on request

E:T-N
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&
Copper vapor
Salid to vapar
Expands by
67,000 times

* ArcRISK Part 1 — Introduction
* ArcRISK Part 2 - xSpider ArcRISK
module possibilities

21


https://bcove.video/2WdwtnR
https://bcove.video/2WaRzTU

Tripping characteristics module

 Full mode
 Curve select mode




Tripping characteristrics module

Selected icons for quick access

to mostly used functlonalltles Tripping characteristics features

One project may include multiple

i
f

Ribbons j

N

N s 5000 h
= = — collections of characteristics.

TJ’“:U'5~;;0?«' < — . T . d-‘ dlec-bu .
e e ”FPI'IUE ?s : - =
e oAl 2 BB @& Q
: mm ¥ | Tripping Chars Collection 1 ~|
e ~—Tripping char:
/ # 4 -\ B &6 = @

Parameter settings of displayed device

ﬁ How to display a tripping characteristics from the database
How to display a tripping characteristics from the project

Iy
E:T-N
23

fovemig e Yonawie © 2020 Eaton. All rights reserved.



https://bcove.video/2HtkJKV
https://bcove.video/2W4RAJc

Tripping characteristics module

Tripping chars collection:

Tripping characteristics ARIEIE N
featu reS |Tripping Chars Collection 1 lJ

Tripping char:

Add Tripping characteristic ~————_ _ — — Hel
from Project (Full mode only) ® 3 -2 B &0 = e eP

Add tripping characteristic // /

Current limiting
characteristics
Information about selectivity

Selectivity and back-up

fro m Data base [ Tripping chars - user defined curve

& W=
Min curve (ower envelope): Max curve {upper envelope):

@S| - of | o
8| B 8| *E

Ik [A] Tir[s] Ik [A] Tir[s]
1.100.00|  10.000.00 121000  10.000.00

1.100.00 1,000.00 1.210.00 1.300.00
4.000.00 19.00 4.400.00 2470

User defined curves | | =2 LI

25,000.00 0.01 28,750.00 0.01

Delete tripping chars from collection
e Rename tripping chars in collection

E:ToN ==
- 24
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Tripping characteristics module

Current limiting characteristics

Tripping chars collection:
0|l 4 & B & Q]

|Trppir'g Chars Collection 1 ZI

—Tripping char: -

1% @ - |2 || mu@@m‘

Let-through current /\ Let-through energy

nnnnnnnnnnnnnnnnnnnnnn
3 ioh energy

(cut-off) characteristics characteristics

B e/s @aja o

7
i

S =EaE
—hn
FUS LV use

N

D)

=

=)

™

R

v

—

D

s |
T
il -3#

B S SIS

|
!
I
—

= : : SR :
T R I 1 i
LRI MBI T T T i}

T T T T 1

Current limiting devices:
-  MCBs

-  RCBOs

- Fuses

- Motor starters (PKZ..)

- Current limiter (CL-PKZ)

-  MCCBs up to 630 A

==FFA4-MCCB

=%
1-LV-NH-Fuse

g ‘

—~FA5.1-MCB

E—=FAG.1-MCB

.1-N
E:T.
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Export, Printing, Reports

HEEE@&@

Save SaveAs... Export Close Print Print
Preview

E:T-N
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