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SinaSave® 4.0 SIEMENS

Products
SinaSave 3.0 SinaSave 4.0
Micromaster 430 / 440 Micromaster 430 / 440
VSD
SINAMICS G150 SINAMICS G150

(low voltage)
SINAMICS G110/ G120/G130 (NEW)

Robicon Perfect Harmony (NEW)

VSD
(medium voltage) ___ SINAMICS GM150 (NEW)
HTDD --- HT-direct - air-cooled - (690V) (NEW)
IEC motors |[EC motors
FSD
NEMA motors NEMA motors
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SinaSave® 4.0 SIEMENS

Calculation Module (NEW)

Fixed Speed Drives

Mechanical system assessment

Variable Speed Drives (LV / MV) High Torque Direct Drives

Infrastructure costs HT-direct - SINAMICS G150

Discount for drive converters Gear unit - N-compact - SINAMICS G150

Business economic data Gear unit — third-party induction motor - SINAMICS G150
Subsidies Gear unit — third-party induction motor — third-party drive converters

Operating characteristics

Saving operating expenses

Working machine
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SinaSave® 4.0 SIEMENS

Functions (NEW)

Automatic update function

Resetting input values

Mechanical system assessment for 4-pole motors (Fixed Speed Drives)

Conversion — metric into the Anglo-American system of dimensions

Resetting input values

Central screen form to select the language, currency, pressure units / flow units and project data
Dynamic exchange rate update through EZB

Export to Microsoft Office

Optimized lifecycle cost calculation (VSD)
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SinaSave® 4.0 SIEMENS

User-friendliness

SinaSave 3.0 SinaSave 4.0

The information area for the help relating to the The help for the particular input and output field is
input and output fields is centrally arranged associated with the specific input and output field

When entering data, a check is not made for

errors When entering data, a check is made for errors

Result sheet Improved output structure of the result sheet
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SinaSave® 4.0

Download from the Internet - Part |

www.siemens.com/energysaving (general information about energy saving)

Link to SinaSave: www.siemens.com/sinasave

Register and dowmnboad tree-of-charge

> Einassve

Jur portfalio

¥ Applicalion examples

* Cost zaving potertid in rumbers
» Refermnces

» Products

» EOS anergy opbmzaton aorice
> Eandard=tesizkaton

Click here and register
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SinaSave® 4.0 SIEMENS

Download from the Internet - Part Il

Lear Mrs./Mr. Chrimes,

thank you wery much for choosing SinalSave.

Here wou can dowplosd th £
/ —
(::: http://uwyw.automation.siemens.com/cyi-extern/send-£file ld.pl/9456/sinasave. zip

/

Click on the link
L z.uug-m-u Temp . : an d (0] p enw | t h
Datei EBeatbeiten Ansicht Favorten Extras 7 Wi n Zi p

) Ziriick v €3 v (¥ | Suchen Ordher | EEA

Adresse [ HSinaSave 4.0\SinaSave_4.002003 5707 Femp_ | E) wechseinzu | Links >

\ | Grobe | Typ
4 24.728KE  WinZip Fi

Mame =

Dater- und Ordneraufgaben S

7 Meuen Ordner erstelen

_{'z) Yorherige Yersionen anzeigen

»

Andere Orte

) SinaSave_4.0

) Eigene Dateien

¢ Aubeitsplate

‘_f Metzwerkumgebung

<«

Details
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SinaSave® 4.0

Download from the Internet - Part Il

SIEMENS

(3| Extrahieren nach. ..

mth Officefcan Client

Mame = | Griie | Typ
- 24728FKB  Windip Fil
Offnen mit Win“ip
Diucken ———
Explorer
TreeSize-Profersioral 4 [ Sl

tdner H '\ Ginalave 41\ 8inaSave 4002009-07-07 Temphsinasave
Offnen mit ¥ [ Extrabieres Ordner ’
Sender an " i sinasave zip versenden
Gl ¥ erachlils seln
#usschneiden i) Selbstextrahierendes Archiv erstellen (EXE)
Kopieren Ml K onfimutieren
Adresse [ HSinaSave 4. 0\SinaSave_4.0:2009-07-07 Temp -] Righthand mouse click
Name - and select “extract to
D atei- und Ordneraufgaben £ I data h ”
AP, I8N ere
Ii;[[l atei umnbenernen Sy modules
oy Datei verschieben J——
D Datel kopieren
-] Dateiin E-Mail verzenden 2l sinazave. zip
Alia
Chick-on
SinaSave.exe
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SinaSave® 4.0 SIEMENS

Start / update

Haftungsauschluss

SIEMENS /
Energiezparprogramm Sinasgve Yersion 4.0 0
Cnpﬁigf‘f (.:? 20032008 Sie NEW: Automatic update

Aus haftungstechnizchen Grinden weisen wir darauf hin, dass Siemens for die Richtigkeit fu n Ctl O n 9 run S W h en
der Berechnung .keine Haftung ubernimmt." _ conn ectl N g Wi t h th eln ter N et
[as Programm SinaSave® ervwartet vollstandice und korrekte Anlagendaten. ..

(it involves, e.g. product

prices)

» Current version

I Abbrechen [ | 0K
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SinaSave® 4.0 SIEMENS

Project management

M SinaSave !IEIIH
~ File
SIEMENS > New

¥ Open

» Save

Fixed Variable High Torque
Speed Drives Speed Drives Direct Drive
Low Voltage

T

Set-up a new project,
open and save
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SinaSave® 4.0

Project settings

The following entries
are possible :

Sales partner
Customer data
Project description

SIEMENS

Project Settings /

Mame
Department
Business unit
Phone

Fax

E-Mazil

Cur sign

Cancel

Page 11

ject settings ‘

o)

Mame
Department
Company
Phone

Fax

E-hdail

Nour sign

Cancel

Project Settings

Project
Plant
Diate

Commerit

Cancel || Save

Save
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SinaSave® 4.0

Application settings — language and currency

Ml SinaSave
SIEMENS
Fixed Variable
Speed Drives Speed Drives

Low Voltage

High Torque Variable
Direct Drive Speed Drives
Medium Voltage

SIEMENS

9 languages

German, English,
Chinese, Spanish,
Italian, French,
Portuguese,
Russian, Turkish

Exchange rates

Pound skerling
115 dollar
Indian Rupee
Chinese vyuan renminbi
Russian rouble
v Euro

GBF
50
INR.
MY
RLE
ELIR.

Page 12

Up-to-date
currency table

Application settings x

Language | English b [

Motor unit (=) Kilowstt ] () horsepovver [hp]

/ Currency | Euro L4 |
Great Britain pound [GBP) 0.5897

S dollar [USD] 14671

Indian rupie [INR] T0.7EE0

Russian ruble [RUB] 44 9271

Chinese Yuan Renminki [CHY] 10,0141
South African rand [ZAR] 105001

lazt updsted: 16.09.2003 16:07:49
Source: wewee ech int

| Cancel | | Save
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SinaSave® 4.0

Additional functions

SIEMENS

¥ V5D Low Voltage

> Start > USD Low Voltage » Pump

120
B Trettie control

100 B Micromaster 430440

a 20 40
Flow rate ratio [%]
Amertization
Amortization time in marith 4 Energy saving | 32732890 €
Pump Data
Operating Data Profile of the pump

Return on investment in %

373

Export to /

(Project) setting

Reset of the entered data
Save

Print

Page 13

Settings

SIEMENS

Conversion from the metric into
the Anglo-American system of
dimensions

X

Settings
Units

\») Metric units ) US units

Fans
Pressure units Flow units
\*+) Total pressure difference [mbar] ) Mass flow [kais]
| Total pressure difference [Pa] ) Wolume Flowe [m*/z]
) Pump head [m] L+ Volume Flow [mh]
. Wolume Flowe [lt]
Pump
Preszure units Flow units
\_) Total pressure difference [mbar] ) Masz flow [kois]
\_) Total pressure difference [Pa] ) Flow [m3is]
L= Pump head [m] .= Flow: [mh]
() Flow [li]

Turbo compressor

Pressure units Flow units

\») Tatsl pressure difference [mbar] Mass flow [kals]

o
\_J) Total pressure difference [Pa] \_J) Flowe [m3fs]
\_) Pump head [m] \») Flowe [m=h]
() Flovwe [li]
Cancel 0K
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Fixed Speed Drives

Basic entries - (IEC energy-saving motors) - EFF1 to EFF2

Enter the motor power rating
pole number, frame material,
motor load, operating hours,
discount, price, quantity of
motors (when calculating a
plant or system with several
motors)

Mechanical components/

(4-pole motors only)
(NEW)

Page 14

SIEMENS

M SinaSave

SIEMENS

» Fixed Speed Drives

fart IEC energy saving motors

Information for EFF J IE Standards

Motor designation

hotor power rating in K

Mumber of pales

Frame material

Matar load

Operating hours per year

Efficiency in %

‘ Eneray price in EUR £ KA
Eneriy consumpgtion per year in Kah

Enetiy costs per year in EUR

Lizt price in EUR
Customer discount in %

Customer price in ELUR

ation Calculation of amortization

d-pole motors only Murmber of motors

Yes

.
W

Payback period in operation hours

Mo

e

1. EFF1

1LE1001-1084 -

15 v 15 -
4 |r 4 v

Aluminium | v
44 v
Shift operation (400 | v

1

T B2

x|

2. EFF2

1LE1002-1064 -

Aluminium | v
44 v
Shift operation (400 | v

L
92.00 §9.40
L
0120€ 0420€
65,217.39 67 114.09
782609 € 503369 €
313000 € 232000 £
50.00 50.00
1,563.00€ 1,160.00 €
Saving per year in Kivh 1,896.70
Saving costs per year in EUR 227TE0 %
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Fixed Speed Drives SIEMENS

Mechanical system assessment - (IEC energy-saving motors) - EFF1 to EFF2

M SinaSave !El!!l
SIEMENS

* Fixed Speed Drives

Ty sa““@

Gear settings Calculation of power loss
5 d Iﬁe re nt 7 ;:;Z::?:;i;aolt;osm:;::iz T;Z:;Irﬁz:s';r:ii:;?:rgng;: -D:tsrizg " Matar power rating Matar efficiency Motor poweer dizsipation Th e Calcu Iated -
transmission — o o — = tota! eff|C|enc_y IS
categories AT | Plessechoose | v | not included in the
Gear Tranzmizzion element
selectable ] % x T . — results
Total efficiency = 92,00 %
Additional elements (=) Direct mourted - 100%
() Coupling - 100%
() -belt drive - 0% More information
Individual _| R Intternlet Iltn I|<s to
~ - MOTOX catalog ac u a Ca a OgS
Val u e ?jan be\ — * MOTOH configuratar " ’, an d
entere

S0 configurator

configurators
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Fixed Speed Drives

Results - (IEC energy-saving motors) - EFF1 to EFF2

SIEMENS

v Fixed Speed Drives

Start >IECE|IM » EFF1 vs. EF

G | R
200 | B

W Foirt of Amortization

700

600

g / \\
o 00
% e /
3 - /{/)’_,,
st /” -
=i EFF1 vs. EFF2
" EFF1 EFF2
‘ & 0 S S0 T S000 éthia 00 o Motor 1LASOS3-4HA ALATOS3-4448
Qeeizting time;fhl Motor output in kW 07s 07s
Calculation of amortization Pole number 4 4
Humber of motors 1 Sawing p.a. in kih 1,013.89 Frame material Aluminiurm Aluminium
Payhack time of the additional prics In aperation hours £,642.00 Saving costs pa. In EUR .11 € Motor load 1 1
=] Operating hours p.a. §,760.00 §,760.00
Efficiency in % &1.00 7200
Energy costs per kWh 0.080 € 0.080 €
Power consumption p.a. in kWh 811111 9,125.00
Energy costs p.a. E45.89 € 730.00 €
List price 430.00 £ 307.00 €
Customer discount in % 50.00 50.00
Nu me”cal an a|VS|S Customer price 215.00 € 15350 €
Mechanical system ideration

Analysis of the entered data:
payback time, saving in kW
and saving in € p.a.
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SIEMENS

Graphic analysis:

Visual analysis of the

payback time with two

graphs.

Tatal efficiency
hotor efficiency
hotor povver dissipation

Powver dissipation (mechanical components)

7935

a1

014

#OF & R

S5.00

Additional tranzsmizsion element

Gear Type
Mumber of stages

Ratio

Direct mourted - 100%

1-ztage
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Variable Speed Drives (Low Voltage)

Basic entries - Fans

Fan settings
Motor data

Mechanical control of the
comparative process

Profile of the fan

Selection of the typical plant
Economic data (energy costs)
Selection of the converter

Page 17

SIEMENS

M SinaSave

SIEMENS

Start > V5D Low Voltage

/ Fan settings

Total differential pressure
Wolume Flaw

Rotationsl speed

Density of the medium

Specific speed

Fan capacity

Fan efficiency

Motor data
Poswver rating

Electrical efficiency

* V5D Low Voltage

2000 mbar
10,000.00 | m*h
2,850.00 | 14min
1.20| kgins
10446 | 1 hmin

BAT | K

000 %

Mechanical control of the comparative process

=) Thrattle contral
() dusl-speed motor

) Recycling line

) Variahle inlet vane

n=const.

Profile of the fan

Flow rate ratioin % 10

Hours per day | 0.0

Efficiency in % |17.1 | 288 | 41.4 || 51.3 | 60.3 | 69

Selection of the typical plant
_) with static part in % of H

(=) dynamic part only

Economic data

Energy price per Kvh
Selection of the converter
Cabinet units
_) Sinamics (130 400%
() Einamics G130 500%

() Sinamics G150 630%

Installed motor povwer

0030 €

Chassis units
) Sinamics G110 230V
_) Einamics G120 400

#) Micromaster 430/440

7.5 -

P I |

3 79.2|/ 837 873|900

%
_) Sinamics G130 400%
() Einamice G130 5000
() Sinamics G130 630%

kit
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Variable Speed Drives (Low Voltage) SIEMENS

Basic entries - Fans

When entering the — |

relevant data, the /
value for the specific

speed is checked. If — | *
this value is not
plausible, then an

alarm is output and —
the data that has been
entered must be
appropriately

corrected.
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Variable Speed Drives (Low Voltage)

Advanced entries - Fans

Costs for infrastructure
Discount
Funding/subsidies
Additional cost saving

Page 19

SIEMENS

M SinaSave

SIEMENS

* V5D Low Voltage

Start > V5D Low Voltage

Funding

Subsidies

Additional Saving costs in % of the energy costs

Saving in % of the energy cost compared with fixed speed

Reduced maintenance costs
Saving by reduced installation- and investment costs

Additional saving by reduced energy costs

0o0€

172500 €
0.0|%

172500 €

000 €

B M ||
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Variable Speed Drives (Low Voltage)

Results - Fans

SIEMENS

¥ V5D Low Voltage

Start > VSD Low Voltage >

SIEMENS

Results:

Graphic analysis of
the entered data

Numerical analysis of
the entered data

014
B rettie cortral
0.12
B Micromaster 430/440
-
g
i
.
2 008
g
% 008
: 0.04
002
) . =ms
o 20 40 50 &0 00
Flow rate ratio [%]
Amorti
Amortization time in morth 145 Energy saving 3|I9E Return on Investmant in %
/ Costs
Investment costs
List price
Fan data Discount

Operating data

Total differertial pressurs 2000 miar
“Walume Flaw 1000000 mh
Rotational speed 235000 1imin
Density of the medium 120 kgin®
Sperific speed 10445 Timin
Power rating 617
Efficiency s0o0 %
Motor data

Power rating 543 I
Electrical motor efficiency SB00 %

Profile of the fan
Flow rate ratio in %
Hours / Day 24
Hours:

Efficiency

Operctingtime | 355

Plant data
Mechanicel control Throttle cortrol
Dynamic / static portion in % of H 00 %

Selection of the converter

Installed motor powver

000 120 240 360 480 480 360 240 120 000
174|288 414 513 603 693 T92 837 73 900

Sinamics G120 4004

750 KV

Page 20

Customer price

Costs for additional infrastructure

Energy consumption

of mechanical control per vear

converler per year

Energy saving per year

Energy costs
1,030.00 € Energy price per kith 0.080 €
0o %
1 IEYEDS af mechanical contral per year 388201 €
of converter per year 89472 €
a0 pery
Saving per year 288728 €
Saving per year 74| %
Additional energy saving
Reduced maintenance costs TI64 €
48,5251 Kih
124340 Wn Reduced installation and investment costs TTEd €
36,0911 Kah
: Andtional saving by reduced energy costs ME46 €
Subsidies 000 £
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Variable Speed Drives (Medium Voltage)

Entries - Pumps

Fan settings
Motor data

Mechanical control of the
comparative process

Profile of the fan

Selection of the typical plant
Economic data (energy costs)
Selection of the converter

Page 21

SIEMENS

ad

M SinaSave

SIEMENS

Start > VSD Medium Voltage

Pump settings
Pumg hescd H 20000 m
Flow Q 1,80000| mih
Rotational speed n 295000 1imin
Density of the medium =] 1,00000] kgin®
Specific speed ng 3922 | 1hnin
Pump capacity Ppump 1,077 Ba | KA
Pump efficiency Mlpurip, opt 9M.00| %

)
Motor data
Powver rating Pel 112256 | KW
Electrical efficiency Nel 9600 %
Mechanical control of the comparative process
(=) Thrattle cantral n=const.
() Recycling line 7

Q (*]

() Wariahle inlet vane

(Ap),

» V3D Medium Voltage

Profile of the pump
ry

363 =

Daysiear

Flowe rate ratioin % 10 20 30 40 S0 6O 70 80 90 100

Hours per day | 0.0 | 0.0 |00 | 00 (12000 | 0.0 |00 |00 (120 240

Efficiency in % |[20.0 | 364 || 482|601 | 7041 || 774 | 837 883|892 | M0

Selection of the typical plant

=) with stetic partin % of H 0w | %
() dyramic part only

Economic data

Energy price per Kh 04160 €

Selection of the converter

Cabinet units

(») PERFECT HARMONY 3.3 k'

) PERFECT HARMOMY 4 [ 416 kv
() PERFECT HARMONY B k'

) PERFECT HARMONY B 6 k'

Installed motor power 1260.65 v |

L= 1

ME E
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Variable Speed Drives (Medium Voltage)

Advanced entries - Pumps

Costs for infrastructure
Discount
Funding/subsidies
Additional cost savings

Page 22

SIEMENS

M SinaSave

SIEMENS

Start > V5D Medium Voltage

Customer price

Funding

Subsidies

Additional Saving costs in % of the energy costs

Saving in % of the energy cost compared with fixed speed

Reduced maintenance costs
Saving by reduced installation- and investment costs

Additional saving by reduced energy costs

0one

324,500.00 €
00 %

32450000 €

oone

Sl _[]x]

¥ V5D Medium Voltage
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Variable Speed Drives
Results - Pumps

(Medium Voltage)

Start » VSD Medium Voltage

o

T

SIEMENS

Results:

1400
B Trcttle cortrol h . I - f
Graphic analysis o
[ PERFECT HARMONY 2.3 kv
the entered data
el
g
5 =m0
g -
E3 |———
% 600
400
200
0 —
o 20 a0 60 0 100 N I I f
umerical analysis O
Flow rate ratio [%]
Amortization th e
Amortization time in month Energy saving per yesr | 451 33320 € Return on investmert in % 140
-~
Costs
Operating data Load characteristic of the pump Investment costs Energy costs
Pump head 20000 m Floey rate ratio in % 10 20 30 40 a0 B0 o 90 100 List price 32450000 Energy price per kith 0.080 €
Flowe 150000 mh Hours | Dary 24 Discount a0l %
Customer price 324,50000 € "
Rotational speed 245000 hnin Hours 000|000 [oo0| 000 1200000 (o000 000 [oo0 1200 B e BER54058 €
Efficiency 9100 % Efficiency 200 (364 (482 B0 700|774 837 853 (892 (910 Casts for additional infrastructure oooe CUCRIR A W FEIE
Densty of the medium 1,000000  kgim® Operating time 365
Saving per year 451 38320 €
Specific speed 39.22 1imin Sving per year %
Povver rating 1077 BS | KW
Energy consumption Additional energy saving
L LU LG f hanical cantral 8231 761.0] KAk Reduced mairtenance costs 1317082 €
Power rating 1122.56 Mechanical contral Thrattle cortral of mechanical control per year 231,761 4
eI e e 25E04710 | KAh Reduced installation and investmant costs 1317082 €
Electrical motar efficiency 9E.00 | % Dynamic £ static portion in % of H 5000 % [537ks .
E 56422900 KAh
Selection of the converter PERFECT HARMORNY 3 3 k' s e o Addtional saving by reduced energy costs 18.756.23 €
Installed matar povwer 1 2E06S WY Subsidies o.ooe

Page 23
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High Torque Direct Drives SIEMENS

Background

The “High Torque Direct Drive“ module determines
potential savings relating to

High Torque
Direct Drive

Energy consumption and
Operational cost

using a High Torque Direct Drive instead of a
conventional drive system with gearbox and
induction motor.

HTDD also calculates

Investment costs and

Payback time
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High Torque Direct Drives
Comparison settings

SIEMENS

SIEMENS

- High Torque Direct Drives
» N-compact - Siemens converter
» User defined motor - Siemens converter

» User defined motor - user defined conwverter

w High Torque Direct Drives

Lower Operating Costs - Higher Awvailability

HT-direct motors are permanent-magnet synchronous motors that can provide
high torques at low speeds directly at the driven machine. High efficiencies
and good power factors can also be achieved at low speeds as a result of the
permanent magnet rotors.

The “High Torque Direct Drive” module of SinaSave 4.0 contains three different comparison

settings.

A drive system comprising an HT direct drive fed from a SINAMICS G150 low-voltage converter
Is always compared to a conventional drive system existing of gearbox — induction motor —

converter.

There, users can compare the system HT-direct — SINAMICS G150 with a drive system
comprising user-defined products a system comprising a user-defined-motor and Siemens
converter - or a system comprising Siemens motor and Siemens converter.

The HTDD module takes into consideration air cooled systems and a 690V power supply voltage.

Page 25

Industry Sector



High Torque Direct Drives

Entries

The “Basic entries” tab is divided into three areas:

Left:

The driven load (driven machine) is defined here

SIEMENS

Center: The components of the drive system using an HT-direct motor are defined here

Right:

Page 26

The components of a conventional drive system using gearbox and induction motor are defined here

Start » High Torque Direct Drives

Working machine

Speed maximum 200 ¥ [ 1imin

Speed minimum 40 ¥ [ 1dmin

Rated torque T200 hd Mm
—_ 1

HT-direct - SINAMICS G150
Coupling HT-direct-lozd 1,200 €

Savings hasement 2480 €

HT-direct
1P 401 -3HATO-1 480

Rated power 150
Efficiency at full load 54| %
Required current 140

Customer price 35155 €

SINAMICS G150
BELIT10-1GHI1-5440

Efficiency ara
Customer price 94975 €
System efficiency 934
Tatal investment 46 5350 £

gearbox — H-compact — SINAMICS G150

Gear
Coupling gearbax - load 1,200 €
Gear efficiency a5.0
Tranzmigsion ratio i 1:.7.4
Customer price gear 12,400 €
Coupling motor — gear 300 €
Induction motor
| 1PQEIM54PMED v
Rated power 235
Efficiency a55
Recuired current 178
Customer price 23,3680 €

SIHAMICS G150
BEL3T10-1GH3Z2-2840

Efficiency ary
Customer price 12075 €
System efficiency 896
Tatal investment 49,335 €

¥
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High Torque Direct Drives SIEMENS

Entries

- defining the load

M SinaSave

SIEMENS

Start > High Torque Direct Drives

Working machine

Speed maximum 200 w | 1/min
L= "1

Speed minimum | 40 ¥ | 1imin
L= 1

Ratedtorgue | 7200 | v Tim
L= '¥]

The first step is to define the load.

For this purpose, a driven load with a constant load torque is used as
basis. This means that the selected torque is available over the complete
speed setting range (minimum speed up to maximum speed).

All comparison scenarios use this step in the same way.

Page 27
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High Torque Direct Drives
Entries - defining the HT-direct drive system

SIEMENS

All of the prices that are shown are

After defining the load, the
components of the HT-direct drive
system are automatically selected by
SinaSave and the associated
technical data and customer prices

are displayed in the associated fields.

HT-direct — SIHAMICS G150

Caupling HT-direct-load

Savings bhazement

HT-direct

1,200 €
2480 €

1PAE401-3HAT0-1. 240

Rated poweer
Efficiency at full load
Required current

Customer price

SIHAMICS G150

150
95 .4
140
38155 €

BSL3710-1GH31 -GAAD

Efficiency

Customer price

System efficiency
Total investment

&
94973 €

934
4,550 €

B

estimated customer prices. The
values in this field can be exceeded -
which allows the user to adapt to the
individual situation.

The “Savings basis” is a cost
advantage and will be subtracted
from the “Total investment”.

The value in this data field can be
exceeded.

Due to the fact that SinaSave applies
an efficiency derating according to the
degree of converter utilization (l/1g) it is
possible that the SINAMICS G150
efficiency — which is displayed - differs
from the value listed in the catalog.

Page 28

Industry Sector



High Torque Direct Drives

Entries - defining a drive system comprising gearbox and induction motor

SIEMENS

The differences between the three comparative scenarios is again shown
in this area. gearbox — H-compact — SIHAMICS G150
However, the basic configuration — with coupling — gear unit — coupling — Couping qomriox oot [0S
motor — drive converter is however the same for all of the scenarios. The Sear efficisncy ' =1 %
differences lie in the motor and drive converter components. o :
Transmission ratio i 1:7.4
For the scenario “N-compact — Siemens drive converter”, after defining Customer price gear | 12,400 €
the drive train, all of the fields are automatically filled. The prices are pre- Coupling motor — gear 300 €
assigned analog to the systemology applied for the HT-direct drive train.  induction mator
. . . | 1PGB3154PMB0 v |
This scenario allows users to either select a 4-, 6- or 8-pole force- o — 2|
ventilated Siemens induction motor. The gear unit ratio is automatically S — — "
adapted the same as the values of the drive converter. N 8] o
The efficiencies of motor and converter are adjusted to the degree of SRR | el
utilization.
SIHAMICS G150
BSL3T10-1 GHI2-2840
Efficiency aryl %
Custamer price 12,075 €
Syatem efficiency 896 %
Total investment 49 335 €
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High Torque Direct Drives

SIEMENS

Entries - defining a drive system comprising gearbox and induction motor

Also for the scenario “user-defined motor — Siemens converter”, after
defining the drive train, the data blocks for the gear unit and drive
converter are filled. The fields for the motor data should only be
considered as a space retainer. The catalog values of a matching
induction motor must be entered into these fields.

The gear unit and converter data are automatically adapted.

The prices are pre-assigned according to the schematic already described.

The efficiencies of the motor and converter are adapted to the degree of
utilization. This is the reason why the value of “system efficiency” is not the
product of the individual efficiencies that are displayed.

The efficiency of motor is reduced based on the catalog value according to
the degree of utilization.

gearbox — user-defined motor - SINAMICS G150

Gear
Coupling gearbox - lozd
Gear efficiency
Transmizssion ratio i
Customer price gear
Coupling motor — gear
Induction motor
Mator name
Rated power
Rated speed
Efficiency
Cos g

Customer price

SIHAMICS G150

1,200 €
9E0| %
1.7.4

12,400 £

300 £

235 | KA
1,485 | 14min
958 %
0a7
0%

G5L3710-1GH32-2880

Efficiency

Customer price

System efficiency
Taotal investment

97T %
12,075 €

a6 %
25975 €
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High Torque Direct Drives

SIEMENS

Entries - defining a drive system comprising gearbox and induction motor

The default values shown in the data blocks of the motor and gear unit
should initially be considered as space retainer in the scenario “user-
defined motor — user-defined converter”. The catalog values of a
suitable motor and drive converter must be entered into these data
blocks.

In this case, as well, the value “system efficiency” is not the product of the
individual efficiencies that are shown.

The efficiency of the motor and converter were reduced based on the
catalog value according to the degree of utilization.

gearbox — user-defined motor — user-defined conve

Gear
Coupling gearbox - load
Gear efficiency
Transmizssion ratio i
Customer price gear
Coupling motar — gear
Induction motor
Matar narme
Rated povwer
Rated speed
Efficiency
Cos
Customer price
User defined converter
Rated current (630 V7
Efficiency

Customer price

System efficiency
Total investment

1,200 €
50| %
1:7.4

12,400 &

00 €

235 KW
1,485 14min
a5g| %
0E7
0

M5
ars| %
0€

g96| %

13,900 £
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High Torque Direct Drives SIEMENS

Entries - defining a drive system comprising gearbox and induction motor

If a motor or drive converter that is under-dimensioned is
entered, then a popup window indicates the required minimum
power rating or the required minimum rated current.

Vior king e hinse HT dect - SINAMSCS G134 oo - user definwed motos - user delired Conee
{or s
gl e e g by ] w LR Ciugiilinegg T el Ao i )& Sh il ma (Eh 1.0 %
Pl = e ™ - P gatifus Qomderand 3 &0 € iy & ECIHTL Yy 1}
A— %8 = N Fomr s snsi 4 plbi
FEOMmET DRNCE A 2 AN &
wipllifg St - Qeaw i &
Rated current [ e e o ]
Whefor S
The rated current valus must be at least 178 &
R N R s Fik Vit
“ W abev) cgme] | o B i,
L ISICniCy ¥ L
iR it GREST ot 9
- ] &
SEHAMECS G140 Uaer defined ¢oneeitor

F ooy X 1 E i Ty il L]
Fleasi o 4 1T 5 G E P T T &

shamn STy a4 % TGS TR Ty I ;!

Dot ol et Eemain e Tk i Sl Frvir st I i &
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High Torque Direct Drives SIEMENS

Advanced entries

Start > High Torque Direct Drives

Operation characteristic

DarysYear 365 Iil Speed in % 20 30 40 a0 =10 70 a0 a0 100

Energy price per Kk 0o0sn £ Speed in rpm 40 B0 a0 100 120 140 160 180 200
Operating time in hid 0.50 2.00 3.00 4.00 5.00 4.00 3.00 2.00 0.50 24.00
Operating time in Seid 205 .33 1250 || 1667 | 2083 | 1667 || 12.50 .33 2.05 100.00

Saving operating expenses

Saving operating expenses gearbox (Oil, Service, etc.)

a3 a percentage of the gear price per year 2500 %

as amount per yvear 310000 €

The number of hours per day and the number of days per year that the driven load is operated at the various speeds
must be entered under “Operation characteristic”.

The value “Savings operating expenses” represents the annual cost for service and spare parts as a result of the
gearbox. The value first entered into the field depends on the gear unit size and can be naturally exceeded.
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High Torque Direct Drives

Results

SIEMENS

Start » High Torque Direct Drives
160000
T B HToirect —
B cormpared system -
120000 - —
_y 00000 = ,_:;f’_' pus
: _——
& 80000 =
@ —
o] - —
2 o000 = "
aoono e -
20000 Calculation of amortization
System HT-direct Compared system System distinction
a
0 System efficiency 52| % AT % Efficiency advartage 45| %
Investmert costs 90175 € 54,400 £ Difference capital expenditure 5775 €
Energy demand T20776 | Kwhia 932,337 | Kwhia Betriebskostenersparnis ano €
Energy costs p.a. 57 BEZ £ T4 B27 € Saving of energy costs per year 16 965 €
Poirt of amortization 388 0.32
morths years
T
11 13 = 1 1 Effici at full loadd
The “results” tab contains a graphic representation of the
equired current 140 &
breakeven point as well as numerical listing of the system
differences regarding efficiency, cost of investment and energy T

costs.

This is followed by the data of the systems for which the values
have been calculated under the “Entries” and “Advanced entries”

tabs.
Page 34

BEL3710-1GH31-8450

Etficiency 979
Customer price 9975 €
System efficiency 834
Total investment 46,850 €

Compared system
Gear
Coupler gearbox-lnad 1,200 &
Gear efficiency 960 %
Tranzmission ratio | 174
Customer price gear 8,000 €
Coupler motor-gear 300 €

Asynchronous motor

Motor name 1PRE31S4PMED
Rated power 235 KW
Rated speed 1,485 | 1imin
Efficiency 958, %
Cos g 087
Customer price 23,380 €
SIHAMICS G150
BSL3710-1GH32-B440
Efficiency 875 %
Customer price 12,075 €
System efficiency 05 %
Total investment 30,500 €
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Exercise SIEMENS

- Fixed Speed Drives -

Exercise 1:

How long is the payback time (in hours) for an EFF1 motor in comparison to an EFF2 motor
with the following technical data?

15 kW

Pole number 4

Material: Aluminum
Motor load 4/4

Shift 4000 hours

Energy costs 0,12 €/kWh

Customer discount 50%

Page 35 Industry Sector



Exercise
- Fixed Speed Drives -

Results:

SIEMENS

Calculation of amortization
Mumber of motors

Pavyhack period in operation hours

EFF1 vs. EFF2

Motor designation

Motor power rating in kW
Humber poles

Frame material

Motor load

Operating hours per year
Efficiency in %

Energy price per kWh
Energy consumption per year in KWh
Enerqgy costs per year
List price

Customer discount in %o

Customer price

1 Saving per yvear in KWh
7117 B2 Saving costz per year in ELUR
EFF1

1LE1001-10B4 -....
15.00

4
Aluminium
1

4 000.00
92.00
0420 €
£5,217.39
7,826.09 £
3,130.00 €
S0.00

1,565.00 €

1,396.70

227 B0 £

EFF2
1LE1002-10B4 -....
15.00

4
Aluminivim
1

4 000.00
89.40
0120 €
E7,114.09
805369 €
2,320.00 €
50.00

1,160.00 €
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Exercise
- Variable Speed Drives (low voltage) -

Exercise 2:

SIEMENS

In a large chemical plant, a nitric acid solution is pumped through a long piping system as

shown in the diagram below.

~ Tank

\/ Pump Throttle valve
200 m feeder pipe q
O Nl T
Given: Flow rate in operating state 1: 1800 m3/h

Resulting pressure loss in the pipe:
Flow rate in operating state 2:

Specific gravity of the nitric acid solution:

Page 37

10 bar = 100 m delivery height
900 ms/h
1068 kg/m3
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Exercise SIEMENS

- Variable Speed Drives (low voltage) -

Exercise 2:

The plant essentially comprises a tank to which a 200 m long horizontal steel pipe is connected —
as well as a pump and a throttle, which are installed in the pipe. The pump has been dimensioned
so that it operates at its optimum at operating point 1. Operating point 2 corresponds to a 50%
pumping rate and this is adjusted using a throttle valve. The pump is operated 12 hours/per day at
operating point 1 —and 12 hours/per day at operating point 2. Using Sinasave, the energy saving
that can be expected when using a frequency converter is now calculated.

The following values are obtained for the base settings (refer to the diagram):

Flow rate and delivery height of the pumps at the optimum operating point (1800 m3/h / 100 m)
Specific gravity of the fluid/liquid being pumped (1068 kg/m3)

Operating hours per operating point per day (12 h, 100% flow rate, 12 h, 50 % flow rate)
Power costs per kwh (0.08 Euro/kwWh)

Discount for the drive converter: (25%)
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Exercise SIEMENS

- Variable Speed Drives (low voltage) -

Costs
Results 2:
.
List price 4910000 €
Dizcourt 250 %
oo
Customet price 36,825.00 £
. Throttle control
[lun]
. Sinarmics G150 400 Costs for additional infrastructure 0.00 €
00
)
o
: 4o
g
& o | - Energy consumption
E of mechanical control per year 4456 3869 | Kk
200
converter per year 30201417 KAh
Energy saving per year 1,436,2452 WAh
100
u]
0 20 40 &0 20 Energy costs
Flow rate ratio [%] Erergy price per KWk 0.030 €
Amortization
Amortization time in months 4 Energy saving per year 114 83961 £ Return on investment in % 3 of mechanical contral per year 35651005 €
of converter per year 241 611.34 €
Pump data
Operating data Load characteristic of the pump
Pump head 10000] m Flow rate ratio in % 10 20 30 40 S0 GO 7O &0 80 100 Saving per year 11483361 €
Flowy 1,80000 mih Howrs / Day 24 Saving per year 32| %
Rotational speed 2,850.00  1imin Hours 0.00 000 000 000 12.00000 000000000 1200
Denzity of the medium 1,068.00  kghn® Efficiency 196 329 |445 |952 |50 (739 801 846 672 890
Specific speed B5.96  1imin Operating time 365 Additional energy saving
IR G A R Reduced mairtenance costs 713022 €
Efficiency 900 %
Reduced installation sand investment costs TA30.22£€
Motor data Plant data
Poreer rating 61292 kW Mechanical control Thirottle contral - N
Additional saving by reduced energy costs 1069533 €
Electrical motar etficiency 9500 % Dynamic J static portion in % of H 00| %
Sedection of the converter Sinamics G150 400 Subsidies 0.00£
Installed motor power B30.00 | KW
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Exercise SIEMENS

- Operating type, Variable Speed Drives (medium voltage) -

Exercise 3:

A factory is supplied with water as shown in the diagram below.

Throttle valve

100 m

N > EEEEEE e e 7,
Given: Flow rate in operating state 1: 1800 m3/h
Resulting pressure loss in the pipe: 10 bar = 100 m delivery height
Flow rate in operating state 2: 900 m3/h
Specific gravity of water: 1000 kg/m3
Discount for the drive converter: 25%
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Exercise SIEMENS

- Operating type, Variable Speed Drives (medium voltage) -

Exercise 3:

The plant essentially comprises a reservoir, to which a 200 m long pipe is connected. This pipe
initially runs horizontally and then vertically upwards to the factory. A pump and a throttle valve
are installed in the pipe. The pump is dimensioned so that at operating point 1 it operates at its
optimum. Operating point 2 corresponds to a 50% flow rate and is adjusted using a throttle valve.
The pump is operated 12 h per day at operating point 1 and 12 h/per day at operating point 2. The
energy saving is calculated, which can be expected when using a frequency converter in the
following.

The following values are obtained for the base settings (refer to the diagram):
Flow rate and delivery height of the pump at the optimum operating point (1800 m3/h / 200 m)
Speed (2950 rpm)
Specific gravity of the medium (1000 kg/m3)
Operating hours per operating point per day (12 h, 100% flow rate, 12 h, 50 % flow rate)
Energy costs per kWh (0.16 Euro/kWh)
Discount for the drive converter: (25%)

Selection of the typical system with a static component of H: 50 %
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Exercise

- Variable Speed Drives (low voltage) -

Results 3:

SIEMENS

Costs

Investment costs

S List price 253,800.00 €
. Thrattle cortrol Dizcount 250 %
Customer price 19042500 €
1000 W PERFECT HARMONY 3.3 kv " .
200 Costs for additional infrastructure 0oo£
-
s
s
i - o
B sog -
E; P ——
&
400
_ Energy consumption
200 -~ — of mechanical contral per year 8161,880.8 Kah
converter per year §572,091.7 | Kah
[u]
0 20 a0 fi0 20 100 Energy saving per year 1,489,789 Kah
Flows rate ratio [%]
Amortization
Amortization time in months 10 Energy saving per year | 238 366,25 € Return on investment in % 126
Pump data Energy costs

Operating data
Purmp head

Flow

Ratations| speed
Efficiency

Density of the medium
Specific speed

Porwver rating

Motor data
Povver rating

Electrical motor efficiency

200,00
1,800.00
295000

a1.00
1,000.00
3822
1,077 65

1122586

98.00

mh
1amin

kgyim®
14min

Load characteristic of the pump

Flowe rate ratio in % 10 20
Hours /Day 24
Hours 0.00 | 0,00

Efficiency 200 364

Operating time 365

Plant data

Mechanical control

Drynamic § static portion in % of H
Selection of the converter

Inzstalled motar poweer

30 40 &0 B0 f0 80 4o 100

000|000 1200000 | 000 000 000 1200

452 601 |70 774|837 (883 892 910

Thrattle control
S0.0 %
PERFECT HARMOMY 3.3 kY

126065 KA

Page 42

Energy price per Kivh

of mechanical cortrol per yesr

of converter per year

Saving per year

Saving per year

Additional energy saving

Reduced maintenance costs

Reduced installation and investment costs

Addtional saving by reduced energy costs

Subsidies

0160 €

1,305,90003 £

1,067 534,68

238,366.25 €
18 %

26,115.02 €

26,115.02 €

3917703 €

nno€
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Exercise SIEMENS

- Variable Speed Drives (low voltage) -

Results 3:

The characteristics graphically show (as difference between the red and blue lines) the
different energy demand as a function of the flow rate. It can be clearly seen that the
savings increase, the further the flow rate deviates from the optimum (100%).

For the plant being investigated here, the frequency converter payback time is just 10
months and that for an electricity price of 0.16 Euro per kilowatt hour. The higher the
price of electricity, the faster the investment costs are paid back and the more
profitable operation is with a frequency converter.
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Exercise SIEMENS

- High Torque Direct Drives - (new plant)

Exercise 4:

What is the efficiency advantage and the annual energy cost saving potential and
how long is the payback time under the following conditions ?

Torque: 10.8 KNm (constant)

Speed: 160 to 400 rpm

Savings for the foundation: 0€

Customer price gearbox: 9000€

Third-party motor and SINAMICS G150

Rated power 545 kW

Rated speed 1491 rpm

Efficiency (catalog) 96.5 %

Power factor (catalog) 0.88

Customer price 40,000€

Operating days/year: 200

Operating time: 2.00h/d in each case for 160, 200, 240, 280, 360 and 400 rpm
4.00h/d for 320 rpm

Operating cost savings: 10% of customer price gearbox
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Exercise

- High Torque Direct Drives - (new plant)

Results 4:

Start > High Torque Direct Drives > Cor re with u

160000
e B HrDirect
. Compared system
120000
e P
— 100000 e —
2 =
L8 il el
o -
?ﬂ 20000
T
2 o000
40000
20000
0
0 2 4
Calculation of amortization
HT-direct Compared system
System efficiency 952 % a0.F
Investment costs 90,175 € 4,400 €
Eneriy demand T20776 | Kwhia 932 837
Energy costs p.a. 57 662 £ T4 627 £

-]

DOparating time [months]

Ktz

Efficiency advartage
Difference capital expenditure
Betriebskostenersparnis

Saving of energy costs per year

Point of amortizationf

SIEMENS

/ Efficiency advantage: 4.5 %

System distinction

Annual energy cost

saving potential: 16,965 €
38| )~ =~  Payback-time: 3.88 months

morths years
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Exercise SIEMENS

- High Torque Direct Drives - (plant modernization)

Exercise 5:

How long is the payback time for plant modernization?

Torque: 11.2 kNm (constant)
Speed: 180 to 600 rpm
Gear unit

Savings for the foundation: 0€

Coupling, gearbox- load: 0€

Customer price gearbox: 0€

Coupling, motor-gearbox: 0€

Operating costs per year 2000€
Third-party motor

Rated power 880 kW

Rated speed 1489 rpm
Efficiency (catalog) 96.5 %

Power factor (catalog) 0.86

Customer price 0€
Third-party converter

Rated current 1050 A
Efficiency (catalog) 96.8 %
Customer price 0€
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Exercise

=] Advanced entries

[ Hroirect
|

Compared system

- High Torque Direct Drives - (plant modernization)

» Start > High Torque Direct Drives > Compare with user-defined-maotor on user-defined-converter

Results

SIEMENS

[ e e e e e

14 16 12 20 22 29 26 28 30 Iz 34 36

Operating time [months]

r— Caleulation of amortization
HT-direct
System efficiency

Investment costs

Energy demand

Energy costs pa

Compared system

System distinction
Efficiency advartage 56| %

122755 €

Difterence capital expenditure

Betriehskostenersparnis

Saving of energy costs per ye:

Fairt of amartization

© Siemens AG 2009. All rights reserved.




SIEMENS
Links

Downloads:
SinaSave 4.0: http://www.siemens.com/sinasave
Training slide — How to use SinaSave 4.0: http://www.Siemens.com/sinasave

Website:
Energy saving: http://www.siemens.com/energysaving

Portfolio Motors and Converters:

Low- voltage-motors: http://www.siemens.com/low-voltage-motors

AC-converters: http://www.automation.siemens.com/ en/portal/html/products/products ac-converters.htm

AC-motors: http://www.automation.siemens.com/ en/portal/html/products/products ac-motors.htm
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