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supply components can affect rig deck space, retrievability of remote components, umbilical

size, and electrical harmonics. As step out distances increase (i.e., increasing the remoteness of
tools), power supply issues, such as retrievability of remote components, umbilical size, and
electrical harmonics, become even more important.

BRIEF DESCRIPTION OF THE DRAWINGS
[0002]  For a detailed description of exemplary embodiments of the invention, reference will
now be made to the accompanying drawings in which:
[0003] Figures 1A-1B illustrate subsea systems in accordance with an embodiment of the
disclosure;
[0004]  Figure 2 illustrates a power supply configuration for remote tools in accordance with
an embodiment of the disclosure;
[0005]  Figure 3 illustrates another power supply configuration for remote tools in accordance
with an embodiment of the disclosure;
[0006]  Figure 4 illustrates a split variable frequency drive (VFD) power supply configuration
for remote tools in accordance with an embodiment of the disclosure;
[0007]1  Figure 5 illustrates another split VFD power supply configuration for remote tools in
accordance with an embodiment of the disclosure;
[0008]  Figure 6 illustrates a remote VFD power supply configuration for remote tools in
accordance with an embodiment of the disclosure;
[0009]  Figure 7 illustrates another remote VFD power supply configuration for remote tools
in accordance with an embodiment of the disclosure;
[0010]  Figure 8 illustrates another split VFD power supply configuration for remote tools in
accordance with an embodiment of the disclosure; and

[0011]  Figure 9 illustrates a method in accordance with an embodiment of the disclosure.



100041Figure 2 illustrates a power supply configuration for renote tools in
accordance with an enbodi nent of the disclosure; [0005]Figure 3 illustrates
anot her pwoenisusppby configuration for renpte tools in acrasdanomsssw t h an
enbodi ment of the disclosure; [0006]Figure 4 illustrates a split variable

frequency drive (WD) poweHTaumONYASBNOONaELLTUREr renote tools in
accordance with an enbodi nent of the disclosure; [0007]Figure 5 illustrates
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POVET P\)\?elte%; c(c:)ggoilgll‘gsr ‘fll;[a‘lf 81rtlfe]; ?r{ m{lggg[ltenc}t (%L(I)lllc%lon In the following discussion and in
the claims, the terms "including" and "comprising" are used in an open-ended fashion, and thus
should be interpreted to mean "including, but not limited to... ." Also, the term "couple" or
"couples" is intended to mean either an indirect, direct, optical or wireless electrical connection.
Thus, if a first device couples to a second device, that connection may be through a direct
electrical connection, through an indirect electrical connection via other devices and
connections, through an optical electrical connection, or through a wireless electrical
connection.
DETAILED DESCRIPTION
[0013] In the drawings and description that follows, like parts are marked throughout the
specification and drawings with the same reference numerals, respectively. The drawing
figures are not necessarily to scale. Certain features of the invention may be shown
exaggerated in scale or in somewhat schematic form and some details of conventional elements
may not be shown in the interest of clarity and conciseness. The present invention is
susceptible to embodiments of different forms. Specific embodiments are described in detail
and are shown in the drawings, with the understanding that the present disclosure is to be
considered an exemplification of the principles of the invention, and is not intended to limit the
invention to that illustrated and described herein. For example, although specific power supply
ranges (i.e., AC or DC transmissions from one component to another) are illustrated for the
embodiments disclosed herein, other embodiments are not necessarily limited to these power
supply ranges.
[0014] It is to be fully recognized that the different teachings of the embodiments discussed
below may be employed separately or in any suitable combination to produce desired results.
Any use of any form of the terms "connect", "engage," "couple," "attach," or any other term
describing an interaction between elements is not meant to limit the interaction to direct
interaction between the elements and may also include indirect interaction between the
elements described. The various characteristics mentioned above, as well as other features and
characteristics described in more detail below, will be readily apparent to those skilled in the art
upon reading the following detailed description of the embodiments, and by referring to the

accompanying drawings.



I n accordance with an enbodi ment of the disclosure; [0010]Figure 8
I1lustrates another split VFD power supply configuration for renpote tools
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illustrates a nmethod in accordance with an enbodi nent of the disclosure.
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of the motor 106 is increased by applying higher frequencies with the subsea variable

frequency drive (VFD) unit 108 until the subsea processing equipment 102 reaches the desired
pump or compression output conditions. In other words, the subsea VFD unit 108 is
configured to selectively change the frequency of the output power to the motor 106. The VFD
unit 108 is in communication with a controller 105 that is in communication with any number
of components of the subsea system 100.

[0016]  As shown, the subsea VFD unit 108 is configured to receive and output sufficient
power for the motor 106. Optionally, the subsea VFD unit 108 is able to output power to the
subsea production equipment 110. In such case, the subsea VFD unit 108 receives more then
enough power for the motor 106 and is able to divert extra power to the subsea production
equipment 110. In some embodiments, the subsea VFD unit 108 receives and outputs
sufficient power for both the subsea processing equipment 102 and the subsea production
equipment 110.

[0017]  As shown in Figure 1, the subsea production equipment 110 comprises tool controls
116 and tool(s) 118. In accordance with varying embodiments, the tool controls 116 and tool(s)
118 may correspond to components of a subsea tree, a subsea manifold, a blowout (BOP) stack
assembly, or related control equipment. Accordingly, the tool controls 116 and tool(s) 118 may
relate to the operation of various valves, communication equipment, sensors, or other
components of a subsea tree, a subsea manifold, or a blowout (BOP) stack assembly. In
operation, the subsea production equipment 110 is configured to receive input gas/fluid from a
wellhead assembly (not shown) and to output gas/fluid towards a surface vessel or rig (e.g., via
a riser assembly). In some scenarios, the flow may be reversed for the subsea production
equipment 110 such that fluids are pumped into the wellhead assembly rather than extracted
from the wellhead assembly. Regardless of the direction of flow, the subsea processing

equipment 102 may change the pressure of gas/fluid passing through the subsea production
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implemented to increase rig or vessel deck space. Further, the power supply configuration 300
reduces or eliminates the electrical harmonics issue mentioned previously by use of the subsea
VFD 210 instead of a surface VFD. Further, the provisioning of power for the tool controls
116 and tool(s) 118 is accomplished by re-directing some power from the subsea VFD 210.
Accordingly, for the power supply configuration 300, the tool power supply 202 is eliminated
and the total number of umbilical conductors is reduced compared to the power supply
configuration 200.

[0024]  Figure 4 illustrates a split VFD power supply configuration 400 for remote tools in
accordance with an embodiment of the disclosure. In Figure 4, the split VFD power supply
configuration 400 comprises a surface VFD rectifier/filter 406A that receives power (e.g., 3-

phase AC power at about 6.6kV and 50-60 Hz) from the rig power unit 204, The surface VFD

rectifier/filter 406A outputs DC power at 8-9kV to a subsea VFD inverter 4068, which is part
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tools in accordance with an embodiment of the disclosure. In Figure 5, the split VFD power
supply configuration 500 comprises the surface VFD rectifier/filter 406A that receives power
(e.g., 3-phase AC power at 6.6kV and 50-60 Hz) from the rig power unit 204. The surface
VED rectifier/filter 406A outputs DC power at 8-9kV to the subsea VFD inverter 4068, which
powers motor 106 using 3-phase AC power at 6.6kV and 0-70 Hz. As shown, the surface VFD
rectifier/filter 406A couples to the anode 420 and the subsea VFD inverter 406B couples to
cathode 422. The anode 420, cathode 422, and subsea VFD inverter 406B may be part of a
subsea VFD unit 508. Alternatively, the anode 420 and/or cathode 422 may be separate from
the subsea VFD unit 508. Some amount of DC power (e.g., about 8-9kV) is also re-directed

from the subsea VFD inverter 406B to a power regulator 314 for provisioning power (e.g.,

400V DC) to the tool controls 116 and tool(s) 118. In the split VFD power supply
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power at about 6.6kV and 0-70 Hz) to notor 106. As shown, the surface VFD
rectifier/filter 406A couples to a renote anode 420 and the subsea VFD

i nverter woeBleBaphes to a cat hode 422. The cat hode 422 pamdisanadsssd®0 nmay
be part of the subsea VFD unit 408. Alternative, the cathode 422 and/or the

anode 420q ARMiRe5GERRS %)?Glf % aff?% 1904 thggngagt%a?ﬁois !E}ﬁz ese\éF@FEnLiuﬁt 468 ]Ic il

at | east some enbodi ne , e anode 420 an e ca 422 are nade o
al | oy rttenilbl, Shegrosveneagulntor 8o isetpavateHironathe selasct NFlbuet 508l s t o resi st

erosion. _The anode 420 and cat hode 422 ositioned, for exanple,  near
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ei t her cem@afl t& RPowbr Gpbly Litighi@tios MathRHRond sl LiAnsoHS® BHpbRdts ddadvend
corrosion. BecausSe current density drops in proportion to the cube of the

di st ancempeittsant dby svtfacee| dracpustiely.sthehpaerapmply 4o0figmdicnadhddeayid2 are
posi ti rel atively cl.ose -15 neter to .t he equj nt..100251W.t h t he
pover Spsyielie Ittt vERE w00 Pl EPE el AR BRI Busd i b

conpar egtivces & ¢lovmnates dipdlyctaei hiaghemds iggucthaitioned bidv@iﬁ§l?/ady| uselc@nBé oplrYer
conmponent s and VFD conmponents at the surface. Accordingly, the power supply

conf i gt #8RA4000Bdnstasd ofndpeirsat WPt d urther: dhg aoveigsupply eydiguragies 108pace.

Furt herg. t p u ' at | r c el m pates
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config n 400 eLininat?s use of a heavy (difficul%¥to retrieve)

st ep- dﬁ\rkﬁta% 19U o} 1$dlp ageomylished: byreniigrting: sofs rowyeg fropndy shse YED Mt

| ocat i anep ok cddNRELY SHRRhY p6RES &gﬁar}a&& #80n sbb,eglertemi & iﬁgplgfzd@qwer to
tool controls 116 and tooIFs) 1187 1I's t sanme configuration a hown f or
power slippiajedcank thgurtat nomba@0oet uhbitizd] deinducters5s ir¢duost canpaed totivepovapl i t

VFD power .su configuratjaon 500 for renote tools in accordance with an
enmbodi mygﬁﬁ{gﬁ@%@%%@g@@rdgg In Figure 5, the split VFD power supply
conf i gyjoad)i OrFipRe GONMMEHHRES A eI Lasdld/HRquary! tiies ’Mﬂﬁggﬂv?@%ufn%‘zt

receivesigomer (e.g., 3-phase AC power at 6.6kV and 50-60 Hz) fromthe rig
power @align@nn Kelos gernete doolF pesotdapeewithiantembodmant ofitipudisclpTrepover  at

ac poweho bl RS Rond e A0 Bl B b B D Bt TP Rty Par
406A cQoplies pteviddeoaredeg.43PhardA ChRwan s ssouVbakivnaelr $@60 #RS B gospbies to

cat hode 422. The anode 420, cathode 422, and subsea VFD i nverter 406B may
be par tVE}} 092 dhasdnay Lepathmifta shsca XFDepiih 008 elie rematcaBRORommmiseD p

cat hod . BY: e F S it a of DC
pover (2ther R 03BNk And TR BoRisNERR, Mol tober @ Bop SRR RV b 't
406B t exanjlowhe racafed bidon QHAmipconyein 3ihacnA G gopemeraboa. (QokV 4Q030-8)zt o t he

2011/ 150 4p0eri e B 1pose OBt i ion pBuion diabForgrobebhe deuited s i o
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conf i guratteopors0n 608 epemtes wnfthe ®C votpgaeetes/ed fmmdedilter and DC bus portion

606 to output variable 3-phase AC at about 6.6kV and 0-70 Hz to motor 106.

[0029]  Figure 7 illustrates another remote VFD power supply configuration 700 for remote

tools in accordance with an embodiment of the disclosure. As shown in Figure 7, the remote

VED power supply configuration 700 is the same as the remote VFD power supply

configuration 600 except that a power regulator 714 is coupled to the filter and DC bus portion

606 of the remote VFD 602 such that some of the DC power output from the rectifier 604 is

directed to the power regulator 714. The remote VFD 602 and the power regulator 714 may be

part of a subsea VFD unit 708. The output of the power regulator 714 (e.g., about 400V DC)

may power tool controls 116 and tool(s) 118. In some embodiments, the rig power unit 204 in

the remote VFD power supply configuration 700 provides additional power to remote VFD 602
7



conpared to a power supply configuration that positions all transforner
conponents and VFD conponents at the surface. Accordingly, the power supply
confi gur avoan115BM20my be inplenmented to increase rig or pegased11@86sko space.
Further, the power supply configuration 500 reduces or elimnates the
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[0030] Fbo@bﬁre ﬁgﬂu‘e'd{ﬁ&sr A&S Ao 9do i ngcog&’éﬂ%é w?tH%H't ﬁqg‘&%ﬁﬁse'l Y RE Hﬁ&gﬁlﬁ’@ for

renote tools iR accor ance w th an enbodi nent o c osure.
i n Fi guksest®wnt He spthod 9% Romouisss rectifping, leoafVikjuratition A@@owmﬁoMsee]sA@ spl it

uni ¢ haOmRgeb ek Ap ek Hie ot s Shnpriss RO b B ERon
606. Thee VIED %ﬁﬁel%tcmr\?ﬁlﬁgﬂlﬂeﬁyﬁbﬁte& t8D8ranti@tedF %' Rayip §8t2By@angd Jpover

regul ator 714 may part of a subsea VFD unit 808 t powers notor 1086,

t ool cofilp on‘eeltEIleladd %! Fiplly,18. blpd0303,/m AR eMautpisanowlded rygtheoMED uni t
204 rm}{n\perrt%r or pow&nagse? to%?(éa.l };., %1% olil'tlo%),(sv&lsﬂ/erg rt]% tool is remote from the AC power
supply and the VFD inverter is in situ with the tool. For example, the AC power supply may be
located on a sea surface rig or vessel, while the tool and the VFD inverter may be located on a
subsea floor. In some embodiments, the VFD inverter is separated from the VFD rectifier and

the VED filter (e.g., the VFD rectifier and the VFD filter may be in situ with the AC power
supply on the sea surface rig or vessel). In alternative embodiments, all the VFD components

are in situ with the remote tool.



50-60 Hz) to VFD part 802A, where the rectifier portion 604 rectifies the
recei ved AC signal and the filter and DC bus portion 606 snoothes rectifier
out put. TWe upu20f the filter and DC bus portion 606pcs/usc@nssasud ed to
renmotely | ocated VFD part 802B, where the inverter 608 provides variable AC
ower

gccor dgﬁggle\?\?tg OBE%%E&)O élrt ﬁ%ﬁ?iﬂl&} t§ % ngn%g E@Soe%)ge &&ﬁ%%&gﬁg kg ° the

filter \arg ﬂIl@ butpupter 4 pomeﬁfe@ulebot ewnhlselhdhd: bewerereptletoy oliipoap@ders mwecdnedr 608.

As sho r. 714 ples to the DC bus such that sone of
t he 3@$€3 ﬁﬂ#“ﬁ%%ﬁa 5&&?)§§§A is directed to the power regul ator
714. Tl“[@g,gut Pike @bovdch@isBRMRE fseBidhAt @ bd Jlﬂusftﬁu% of 2RO Yrind RN BXd vARYuspower

tool controls 116 and tool (s) 118. In sone enbodi nents, the rig power unit
204 f oremh@élm%hﬁmo%ﬂwmwnwe@mnpI Numetei geniations and 0@ dificationsf wlbenteo

prOV|de I.tiona ared to, the,.r nDte |y

Cont 1 oaPBRENb 208 HREE B0 IR RS Qs iR G NG B St Bl futendste

r egul attest tHelfllowe cl4mebe ttepild taReibiRe bl Suchhhfatidi8 032 ModttagoR.
illustrates a nethod 900 in accordance with an enbodi nent of the

di scl osure. As shown, the nethod 900 conprises rectifying, by a VFD
rectifier, AC power froman AC power supply (block 902). At bl ock 904, the
nmet hod 900 conprises filtering, by a VFD filter, the VFD rectifier output.
The VFD filter output is then transmtted, by a VFD DC bus, to a VFD
inverter (block 906). Finally, at block 908, an AC output is provided, by
the VFD inverter, for powering a tool (e.g., notor 106), where the tool is
renote fromthe AC power supply and the VFD inverter is in situ with the
tool. For exanple, the AC power supply may be |l ocated on a sea surface rig
or vessel, while the tool and the VFD inverter nmay be | ocated on a subsea
floor. In sone enbodi nents, the VFD inverter is separated fromthe VFD
rectifier and the VFD filter (e.g., the VFD rectifier and the VFD filter
may be in situ with the AC power supply on the sea surface rig or vessel).
In alternative enbodi ments, all the VFD conponents are in situ with the
renmote tool. WD 2011/ 159420PCT/ US2011/ 036840 I n at | east some enbodi nents,
the nethod 900 additionally conprises re-directing some of the VFD filter
output to a power regul ator, wherein the power regul ator output powers a
second tool (e.g., tool controls 116 and/or tool (s) 118) . [0033] The above
di scussion is neant to be illustrative of the principles and vari ous
enbodi ments of the present invention. Numerous variations and nodifications
wi || becone apparent to those skilled in the art once the above disclosure
is fully appreciated. It is intended that the follow ng clains be
interpreted to enbrace all such variations and nodifications. WO

2011/ 159420PCT/ US2011/ 036840 CLAI M5 What is clained is:



1. A system conprising: a first renote tool; and a variable frequency
drive (VFD) coupled to the first renote tool, wherein the VFD out put powers
t he firstwoemty®94200l and wherein at |east part of the YEDUS301/m36BUue U Wt h

the first renote tool. 2. The systemof claim1l further conprising a tool
power converter renote fromthe firsgt te tool, wherein the tool power
converter converts AC power to DC p or transm ssion to a power

regul at or angghat @dlaigeatissol s in situ with a second renote tool. 3. The

systemof claim1l further conprising a step-up transforner and a step-down

t r ansf dr ner A Bi6e copPiiifgie first renpte tool, wherein the step-up

t ransf or ner rﬁ?&?&ﬁ@t@t&@a@mtwer’ the step-down transfornmer receives the
utpu

st ep-up trafst or Her o , and the VFD receives the step-down transforner

out put. 4. aNadalsly fregoemly dilvai (VMFD)vdoepled no A inivesmdte aonlf Wwherefaithpoidd s t he
first renote tool and wherein DC power draw fromthe VFD powe a. second
renote tool. 5. OBt BYEers theofirst fenate K’Oiﬂ’é‘rg‘ihﬁrellh%t st [98%@& thf &%P PriBm t he
VFD is provided %‘?‘19"“@9 sf2gdlatgr and tool controls associated with the
second renote tool. . The system of claim2 wherein the VFD conprises a
split VFD having a first part renote fromthe first renote tool and having

a second pa in situ wt first. renote tool. 7. The temof. claim®6
wher ei At he The rE Sl el i Ge i s P P EPBYFran I TP Pahe S o
bus porthQB RBH WHGERI thel BRI SERARAAcRREerC ORLHS SRCAPoWEV &S TRT RWd:i @R 8.
The systemof claim 1l wherein the VFD conprises a split VFD having a

recti f itiensnpiesion o v acguiaterand sovdl coWrdbuie spomithgrsceandoemotertoth t he fir st
renote tool and having an inverter portion in situ with the first tool, and
wherein the output of the filter and DC bus portion is provided to the

invertegr porhk st oPMBHI NJuiite dolpsiking MRief-ubORAnsfiRfhet @nd apsisdown

regul ator for powering a second renote tool. .
transformer remote from the first remote tool, wherein the step-up transformer receives AC
power, the step-down transformer receives the step-up transformer output, and the VFD

receives the step-down transformer output.

4. The system of claim 1 wherein AC power from the VFD powers the first remote tool

and wherein DC power drawn from the VFD powers a second remote tool.

5. The system of claim 4 wherein the DC power drawn from the VFD is provided to a

power regulator and tool controls associated with the second remote tool.

6. The system of claim 2 wherein the VFD comprises a split VFD having a first part

remote from the first remote tool and having a second part in situ with the first remote tool.

7. The system of claim 6 wherein the first part comprises a rectifier portion and a filter and

DC bus portion and wherein the second part comprises an inverter portion.

8. The system of claim 1 wherein the VFD comprises a split VFD having a rectifier
portion and a filter and DC bus portion remote from the first remote tool and having an inverter
portion in situ with the first tool, and wherein the output of the filter and DC bus portion is
provided to the inverter portion for powering the first remote tool and to a power regulator for

powering a second remote tool.
10



WO 2011/ 159420PCT/ US2011/ 036840 9. The systemof claim1 further
conprising an AC power supply that outputs 3-phase power at approxi mately
6- 7kV andwbQefidishizot o t he VFD, and wherein the VFD out pets/u3201phaase power
at approxi mately 6-7kV and 0-70 Hz. 10. The system of claim8 wherein the
first renote tool conprises an AC-powered notor and wherein the second
renote tool conprises a DC- powered subsea tree actuator. 11. A variable
frequency driheesybtemD)f glainer ﬁau]wl qo;nmmhigrdlasA@gbovael \é‘c‘r@lyehatticfuiqmts Biphhse
recei ves AC power and. rectif %ﬁ t he received A VED filter that

filter Popisk avppproEpiely ar7kyutplip0-08 4y & tlchYEIPw@dt Whertig e VL Pyt e VED
fil terrP%%] R)veii chchth@ﬁ/é’?iE\Vé@d§7éﬁ ower to a first subsea tool,

wher ei VFD| erter I's insitu wth the first subsea tool. 12. The
VFD power supply of claim1l wher ein the received AC power is 3-phase power

at appr Vand5 ndvx,hrel t he, vari r is

3 phasdponateay skt e Moot Golpmbriss! AL RSB A s uppl y
of claijy %ei@ﬂ?ﬂﬁ'sébo‘hh%eﬂ(&@tédl k&xﬁﬁuéé alDt- ?b@é&e&"sﬁﬂ@ea{ #& dcklagdr, t 0ol and
wherein DC power is drawn fromthe VFD filter output to power a second

subsea tool. 14 The VFD power supply of claim 11l wherein the VFD
I’eCtIflﬁ y&i g VDf1 V\ﬁ Z{/ﬁDé enote fromthe. \I/FDlnverter 15. The VFD
power d ppl y* 84 LA Bﬂ%ersﬁlpl)lpfec%f’igrter output is
redirected taoveED @éwﬂer thedtatQrA ¢ Pawedng vedligies e reRivel A@paw&econd renot e
tool and tool controls for the second renote tool.

a VFD filter that filters the VFD rectifier output; and

a VFD inverter that receives the VFD filter output and provides variable AC power to a

first subsea tool,

wherein the VFD inverter is in situ with the first subsea tool.

12.  The VFD power supply of claim 11 wherein the received AC power is 3-phase power at
approximately 6-7kV and 50-60 Hz and wherein the variable AC power is 3-phase power at

approximately 6-7kV and 0-70 Hz.

13.  The VFD power supply of claim 11 wherein the VFD filter is in situ with the first tool

and wherein DC power is drawn from the VFD filter output to power a second subsea tool.

14.  The VFD power supply of claim 11 wherein the VFD rectifier and the VFD filter are

remote from the VFD inverter.

15.  The VFD power supply of claim 14 wherein some of the VED filter output is re-
directed to a power regulator that provides DC power to a second remote tool and tool controls

for the second remote tool.

16.  The VFD power supply of claim 15 wherein the first remote tool comprises an AC-
powered motor and wherein the second remote tool comprises a DC-powered subsea tree

actuator.

17. A power supply method, comprising:
11



16. The VFD power supply of claim 15 wherein the first renote tool
conpri ses an AC-powered notor and wherein the second renpte tool conprises

a DC- powewedosuissea tree actuator. 17. A power supply wetrhsdo11/08686 i Si ng:
WO 2011/ 159420PCT/ US2011/ 036840 rectifying, by a variable frequency drive

(VFD) rectif; jp?pyg f i he VFD rectifier
out put; traﬁgﬁf¥l%l?% fable f%éﬂh@l{dyréﬂwe WEE) %\éE%ﬁ%rl Abg;owgtt put to a VFD

i nverter; arfdtepng,\hyohHE;D fﬁ'f;@l,tﬂhfeVF/PDeqtﬂ'meomtput an AC out put for powering a
first tool, wher ei.n he i t 00 te dandwhreinthe VFD
inverter is *aﬁmgftl{negw ]%I%ﬁql?‘}ss le;\%gffﬂg IXI?{?eacgg PVLSEAPY et hod of
claim 17 furgibigding 5yphé S"FTHDmK/&‘t&“eﬁle&(C'oﬁQ)uﬁfb'ﬂEOQ&H{gl?ﬁMF@of' Iter output to a
power regul ator, wherein the power regulator outp u':w%)omers a second tool.

19. The powerheseip e/ fiisetonbis tigmotelnlognted andimhrisin he il sivsgeipissn sitomithy t he
VFD rectifier anqhéﬁl% VEE filter in situwth the first tool. 20. The
power supply nethod o% aim 17 further conprising positioning the VFD
rectifier and the VFD fllter in situ with a source of the AC power.

18.  The power supply method of claim 17 further comprising re-directing some of the VFD

filter output to a power regulator, wherein the power regulator output powers a second tool.

19.  The power supply method of claim 17 further comprising positioning the VFD rectifier
and the VFD filter in situ with the first tool.

20.  The power supply method of claim 17 further comprising positioning the VFD rectifier

and the VFD filter in situ with a source of the AC power.
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