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CLEAN POWER COMMON BUSS VARIABLE
FREQUENCY DRIVE SYSTEM

1. Field of the Invention

2

rotatable about its longitudinal axis and a conveyor, a main
drive motor for rotating the bowl and a back drive motor for
rotating the conveyor. The drive has:

(a) a M1 pulse variable frequency drive connected to the

This invention relates to variable frequency drives 5 main drive motor;
(VEDs) and more particularly to combining standard VEDs (b) a M2 pulse variable frequency drive connected to back
in a manner that reduces the harmonic distortion from levels drive motor:
that occur when standard VFDs are used separately. where M1+M2=N:

2. Description of the Prior Art

VFEDs prgvide variable speed control of motors by con- 10 O COIIOn DC buss C‘:‘)IlI](?C’[Gd o the M1 and M2 pulse
verting AC power to DC power and then converting the DC variable frequeﬁncfy drives; and
power to variable voltage and frequency AC power. In the (d) a N phase shifting transformer connected to the M1
conversion process harmonic disturbances are created in the and M2 pulse variable frequency drives.
incoming AC power feed. This distortion is proportional to The present invention is also a N pulse variable frequency
the number of conversion channels or rectifiers (typically 15 drive for driving two or more motors that has:
diodes) that are used in the VFD. The distortion frequencies (a) a M1 pulse variable frequency drive connected to
are determined by the different harmonics of the AC supply drive the first of the two or more motors;
frequency multiplied by: (b) a M2 pulse variable frequency drive connected to

(an/=1) . drive the second of the two or more motors;

wl}erte 1? re}f)reselitst th‘e f11111.It]:1be:1' of conversion rectifiers and (C)Va;izﬁll??;;)ugf;; Sdc;?;zfc;zg ‘o the M1 and M2 pulse
X 1S taken from 1 to infinity. -

In general, the magnitucia of each of the harmonic dis- (d) a dNMthasel Shlftll}gbira?sformer cgqnected o the M1
turbances falls off as n increases. Because of the lower Thin I'E‘,S@Iiu ?vazzgin eisreﬁzgnfge r;;e]:?l;)ination of 1
magnitude of disturbances at higher harmonics, IEES19 25 decanterp centrifuge and a N pulse variable frequency drive
primarily establishes standards for harmonic disturbances up The decanter cegn P, haz 2 bowl ro tatal()lle agou t ité
to the 35" harmonic for six pulse drives which are the most lonoitud: . 5 _ : .
common VFDs. The 35” harmonic then corresponds to a ong{tudmal AR5, 4 LOLIVEYDL, 4 Hdil drive motor for
frequency level of 2100 Hz when the AC supply fundamen- rotating the bow}; and a back drive motor for rotating Fhe
tal frequency is 60 Hz. 5o conveyor. The drive ht?lS a Ml pulse variable frequency glrlve

As was described above the most common VFEFDs are six connected o the main drive motor; a M2 pulse variable
pulse drives. Such drives have six rectifiers, two 1n each leg lfélef_ll_l&n; %q;lzsnf;iieg Edbt?ssﬂ(]:znblfec(iecglrgih?i}ﬁraxzhﬁ;
of a standard three-phase power line. To further reduce the e Variz’ible frequency drives: a N phase shiftine frans.
magnitude of the harmonics and raise the frequency levels of E:)rmer connecte dq ” th}é M1 a;1 p sz lse V&I‘i&%le fre.
the disturbances, 12-pulse and 18-pulse drives have been 35 i P
developed. These VFDs use phase shifting transformers to qu%l]»;:y rlves£ < furth thod for drivi q t
create multiple three phase power feeds which are phase centr&upl;aesli?in 5 l\rT erla e .%1 (Er VIS 3 'eca%gr
shifted allowing the use of a greater number of rectifiers. The 5 S & 7 PUISE Vallabit Aequeniy Hhve. 1he
benefit of this arrangement 1s the cancellation of lower order cenﬁtnfug.e has a bowl rotataple about 1ts longitudinal AL, d
harmonic disturbances. For example, 18-pulse drives would 40 main drive motor lor rotating the bowl and a back drive
practically eliminate all disturbances below the 17% har- motor for rotating the conveyor, and a conveyor. The method
monic or 1020 Hz. has the steps of:

One use of VFDs is to simultaneously control multiple (2) connecting a M1 pulse variable frequency drive to the
motors that are used in decanter type centrifuges. Decanter main drive motor;
centrifuges are used in applications such as wastewater 45  (b) connecting a M2 pulse variable frequency drive to the
treatment to separate a fluid feed mixture 1nto its constituent back drive motor;
parts. A decanter centrifuge 1s typically comprised of a where M1+M2=N;
maindrive motor and a backdrive motor and thus has a (¢) connecting a common buss to the M1 and M2 pulse
maindrive VFD and a backdrive VED. Some decanter back- variable frequency drives; and
drive motors act as regenerative devices that require a 50 (d) connecting a N phase shifting transformer to the M1
?ﬁethodtf%r dissipating the regenerative energy produced by and M2 pulse variable frequency drives.

¢ centrifuge process.

As 1s described 1 U.S. Pat. No. 5,203,762 the dissipation DESCRIPTION OF THE DRAWINGS
of the regenerative energy can be achieved by connecting the _ _
backdrive VFD to the maindrive VFD through a common 55 The only drawing FIGURE shows a diagram Of_ the clfaan
DC buss or with a separate DC to AC converter to put energy power common buss VFD system of the present invention.
back unto the AC power line. Although this patent describes DESCRIPTION OF THE PREFERRED
a method for recouping the energy of the backdrive motor, EMBODIMENT(S)
it does not address the problem of harmonics disturbances
created by the 6-pulse front end. The invention described 60  Referring now to the only drawing figure, there 1s shown
herein uses features of the common buss VFD and features the clean power common buss VFD system 10 of the present
of the 18-pulse drive system to create a clean power com- invention for controlling decanter centrifuge 12. Centrifuge
mon buss drive system for decanter centrifuges. 12 has a main drive motor 14 and a backdrive motor 16. The

motors 14 and 16 are electrically connected to an AC power
SUMMARY OF THE INVEN1ION 65 source 18 through the system 10. The main drive motor 14

The present mnvention 1s a N pulse variable frequency
drive for a decanter centrifuge. The centrifuge has a bowl

1s adapted 1n a manner well known to those 1n the art to drive
the bowl 20 of centrifuge 12. The conveyor portion 22 of the
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centrifuge 12 drives or 1s driven by backdrive motor 16 1n a
manner well known to those 1n the art.

System 10 creates an 18-pulse VFD by using a commer-
cially available 12-pulse VFD maindrive controller 24 with

4

disclosed subject matter without departing from the spirit of
the invention or its scope, as defined by the appended claims.
What 1s claimed 1s:
1. A N pulse variable frequency drive for a decanter

a commercially available 6-pulse VFD backdrive controller 5 centrifuge of tl}e type having a bowl rotata.ble about 1ts
26. Drive 24 has line reactors 2451 and 2452 and input (front IOHgl_tUdlﬂf_ﬂ axis and a conveyor, a main drive m‘f?’t‘i?'f f‘{-?'l’
end) channels 24¢1 and 24c¢2 and drive 26 has line reactor rotating said _bOW_l and a ba»lef drive motor for rotating said
2663 and mput channel 26¢3. The drives 24, 26 are con- conveyor, said drive comprising:
nected together with a DC common buss 30 at section 244, (a) a M1 pulse variable frequency drive connected to said
26a of each drive. The drives 24, 26 also share a balanced 10 main drive motor;
AC power connection 32 from a commercially available (b) a M2 pulse variable frequency drive connected to back
18-pulse phase shifting transformer 28. drive motor:
To keep the load balanced, each drive rectifier channel 1n where M1+M2=N;
a typical 18-pulse drive must share a balance of the load. (¢) a common DC buss connected to said M1 and M2
Since there are ¢ fectively (3) input (front end) chanfflels for 19 pulse variable frequency drives; and
an 18-pulse drive, then each channel must carry 5™ of the o .
(d) a N phase shifting transformer connected to said M1
total system VFD load. In the case of a 12-pulse and 6-pulse . .
. . . and M2 pulse variable frequency drives.
drive system with shared DC common buss 30, each rectifier > The N pulse variable frequency drive of claim 1 where
channel 24c1 & 242 for VFD 24 and 26¢3 for VFD 26 must " b M bt
] . . oo N 1s 18, M1 1s 12 and M2 1s 6.
carry V5 of the total system demand. This load sharing would . . .
. . . 3. The N pulse variable frequency drive of claim 2
result in 66% of the load carried by the 12-pulse drive 24 and . : . :
. ; . wherein said M1 pulse variable frequency drive has two
33% of the load carried by the 6-pulse drive 26, a relation- . o
. DR input channels connected to N phase shifting transformer
ship of 2:1 1n s1zing. . . . .
e o _ _ and said M2 pulse variable frequency drive has one input
For many applications this SIZINE relat10nsh1r) would I}Ot »5 channel connected to said N phase shifting transformer.
b_e achww}ble beczruse of the required matc.hmg.of drive 4. A N pulse variable frequency drive for driving two or
sizes to this 2:1 ratio. For example a paper mill might have more motors comprising:
(2) motors, but they are of equal size (1:1), or a conveyor . :
: o : : : (a) a M1 pulse variable frequency drive connected to
system might utilize (4) motors of varying sizes depending . .
. drive the first of said two or more motors;
on the length of each conveyor. 20 _ _
The decanter centrifuge allows standard use of only (2) (b) d{% M2h pulse ‘:iaﬂélble_ dfrequency drive connected 1o
VEDs 24, 26 that adequately match this 2:1 ratio of loading rive the second ol said two or more I]:]O‘[OI'S,
by the inherent relationship between the maindrive and (c) a common DC buss COHH?Cted to said M1 and M2
backdrive horsepower. In some 1nstances 1t 1s necessary to pulse variable frequency drives; and
over size the backdrive VFD 26 to achieve the balanced 2:1 .. (d) a N phase shifting transformer connected to said M1
rat10. Line reactors 24b1 & 2452 for drive 24 and 2653 for and M2 pulse variable frequency drives.
drive 26 can be used to further fine-tune the current sharing 5. The N pulse variable frequency drive of claim 4
to maintain the proper load sharing 1n each front end. wherein the number of motors 1s two and M1+M2=N.
The other characteristic of the centrifuge application that 6. The N pulse variable frequency drive _Of claim 4
makes this arrangement possible is the regenerative nature ,, Wherein the ﬂl{mb@f of motors are three and said controlﬁler
of some decanter backdrive motors. In the case of regen- further COMPIISES & _M3 ‘PUIS“?? variable trequency drive
erative backdrives, the worst-case total system load is cal- connected to drive said third motor and M1+M2+M3=N.
culated when the backdrive 1s not regenerating. The result 1s 7. The N pulse variable frequency ‘5_11'1‘73 of claim 6
a reduction 1n the total system load that needs to be sup- wherein said three motors are of equal size and M1=M2=
ported by the 18-pulse system. This reduced system load ,s M3. | | |
allows for an 1nherent service factor in the standard 12-pulse 3 The N prllse variable frf—::quency drive ot claim 4 where
maindrive front end and/or 6-pulse backdrive as the total N 1s 18, M1 1s 12 ﬂl{d M2 1s 6. | |
system load 1s as large as the sum of the parts. For example 9 The N pulse variable frequency drive of claim 6 where
a 300 HP maindrive and a 100 HP Backdrive would only N 1s 18 and M}: Mz and M3 are each equal to 6.
require 300 HP of front end power to support the system as s, 10. In combination:
a whole. (a) a decanter centrifuge comprising;:
The present mvention can also be applied to different a bowl rotatable about its longitudinal axis;
machinery or systems that require the simultancous opera- a conveyor;,
tion of multiple motors. Where only (2) motors are used, a mamn drive motor for rotating said bowl; and
such as in the decanter centrifuge 12, the ideal matching is ss a back drive motor for rotating said conveyor; and
as described above one 12-})11186 VFD 24 with one 6-p11186 (b) a N pn]se variable frequency drive comprising:
VFD 26 for an 18 pulse system clean power buss system 10. a M1 pn]se variable frequency drive connected to said
In a paper mill that has three (3) motors of equal size, three main drive motor;
(3) 6-pulse drives could be configured in accordance with a M2 pulse variable frequency drive connected to said
the present invention to achieve the desired result of o back drive motor;
improved power quality through reduction of system har- where M1+M2=N;
MOonics. a common DC buss connected to said M1 and M2 pulse
It 1s to be understood that the description of the preferred variable frequency drives; and
embodiment(s) i1s (are) intended to be only illustrative, a N phase shifting transtormer connected to said M1
rather than exhaustive, of the present invention. Those of 65 and M2 pulse variable frequency drives.

ordinary skill will be able to make certain additions,
deletions, and/or modifications to the embodiment(s) of the

uge using a N
uge having a

11. A method for driving a decanter centri.
pulse variable frequency drive, said centri
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S

bowl rotatable about its longitudinal axis, a main drive
motor for rotating said bowl and a back drive motor for

rotating said conveyor, and a conveyor comprising the steps
of:

(a) connecting a M1 pulse variable frequency drive to said
main drive motor;

(b) connecting a M2 pulse variable frequency drive to said
back drive motor;

5

where M1+M2=N;

6

(c) connecting a common buss to said M1 and M2 pulse

variable frequency drives; and

(d) connecting a N phase shifting transformer to said M1

and M2 pulse variable frequency drives.

o

o

%

S

e
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