17 March 2005 W RELESS ENGQ NE- GENERATOR SYSTEMS DI G TAl7 @}SSI S%O%HT
BACKGROUND OF THE | NVENTI ON Thi s invention rel ates genetra a§c}{

engi ne-generator systens, and nore particularly to control and nonitoring
systens~f or engi ne-generator systens. Engine-generator sets are used to
provide an on-site alternate source of electrical energy in hospitals,

of fices, data centers, factories, instituti and other buildings
where an interruption W%tﬁb{q@‘é@ﬂggé%@(%g%ﬁvﬁay cause unsafe
situations or which may result pBreSOAKIELTAIOES. | n addition,

engi ne-generator sets nmay be used to provide electrical energy in renote

areas where there is no utility power avail able. Engi ne-generator sets my
al so be used as a distributed sou&f of electrical energy to reduce a peak

| oad on ut BAGCKGROIENE QFaFHE ENEEY systenms during .peak electrical
demand periods, for exanple, during the summer. Engi ne-generator sets are

usual Iy cl osely noni 4g@faavdo®Redat deferally eCdngine! genaatohsysens, arelsipoesi bl e f or
gat hering operation data, such as te eraftures and reSfures, from

i nst r ument paitisskrlydo eantohenddRYHIRENg BT B COSHC-ERFRCT PAHSi s normal |y

obtai ned visually, and recorded using pens or pencils on notepads or forns.

Typically the oper at igiQfge@RaSiNGisNee 3286 piovldeBlonisite abahatobduck &y an
engi ne-generator controller. Known e&% ne- gener at.or .cqntrol | e{gs éjn?e
m cr opr ocesdwhizal euergnin hebitalhoTHssr 4R GFIGF. AFHORsy IELGERR PIFE “Ket and in
some cases proyide f o 8GR ARE doirocNBUREI ALy QRsCuULRITEN
such as i ncdglhe eé‘gglﬁ‘Fgf”P%‘ﬁta‘s‘ 1I(r)tr _itg(g)ht gn‘i ttﬁg ngrcgi.(_)?es to j(’:Ii spl ay the.
status and sipstickicngviidnoiay ronltaf eecdroméin ipsh e Iyadditien GRZnC-BHRSEROLIHWN
engi ne-generator controllers.have |Lin.ted R CahiRMh&RRARS lukitityes
t hrough vi U1 °F &7 E’tﬁrpgﬁﬁﬁbﬁc St Jjr:Ilct)aFés}aﬁldmﬁrrlg)n| togrisct € engi ne- genepgt or set
usi ng har d-poWet @daithibfeC I Biginecguntratol sutk miaycplsoThraissed ke avdistaheted sougenel at or
controllers are unable to . ) . durin

electrical energy to reduce a peak load on utility electrical generatlop systems during

peak electrical demand periods, for example, during the summer.

Engine-generator sets are usually closely monitored by operation
technicians who are responsible for gathering operation data, such as temperatures and
pressures, from instruments located on the engine-generator set. This data is normally

obtained visually, and recorded using pens or pencils on notepads or forms.

Typically the operation of an engine-generator set is confrolled by an
engine-generator controller. Known engine-generator controllers use microprocessors
to control the operation of an engine-generator set and in some cases provide for, or
have interfaces to, annunciation equipment, such as incandescent lights or light
emitting diodes to display the status and operating condition of the engine-generator.
Those known engine-generator controllers have limited communication capabilities
through visual indicators and control and monitor the engine-generator set using hard-
‘wired discrete control wiring. Thus, known engine-generator controllers are unable to
communicate to other systems, for example, computers, actual operational parameters

of the engine-generator set such as oil pressure, oil temperature, power quality for
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communi cate to other systens, for exanple, conputers 0 tional
paraneters of the engi ne-generator set such as oil preizﬁaéhg&??

tenperature, power quality for -1 17 March 2005 coll ection and anal ysis of
engi ne-generator set performance. Therefore, data storage and retrieval to
and fromthe engine-generator set is a tenuous task. Therefore, it would be
desirable to closely nonitor the operational status of the controller and
the engi ne<graababAd agass ¥E E én@ﬁtd}es%d SrRIrmRRRS TR ord /AR 4tSragdOt epads
or fornms. BRI EF SUMMARY OF TH ENTI ON Accor ding to one aspect of t he
present i nyBhiiEyal 'EOH’@F‘@‘)imsthaP’éﬁﬂﬂ‘?:l%ie@mrﬁ@tlhééﬂnﬂ@‘lls tagke col |l ection of
operational data for analysis on a conputer fromand the downl oading of
operational paraneters to an engi ne-generator controller configured to
control at |east one Thagifore- yenmidberdesistble s n@depems'tmahe gpgatiaial

assi st ant A) h risin te tra ferrln

operat i onal(spggrdgr%{ﬁ?% r%%ﬁg ﬁl%% s 19er£to¥ ﬁe%s ﬁ})ﬂfioutdt rr?gen§ ﬁlgd

oper at i onalpegals ampdpadsorffomim. t he PDA to the engine- generat or controller;

upl oadi ng operational data fromthe engi ne-generator controller to the
PDA; and transferring operational data fromthe PDA to the conputer. The
descri bed merPpEeUNEBMARNCOEAEIR hevstersy of configuring the engi ne- generator
controller with a service manager to enabl e comuni cations with the PDA,
configuring the PDA to display engine-generator set operational data and
transferring operat IAQeahldgatwﬁ@ta@Ise%t bf B grBRnCRAVBHR! bR it Beoviddd
According to another aspect” of the present Invention, there’is provided a
personal dimsthodiforads icgliestion pPopRrativnnll dagnfoe dnalpsisph aadmpyier fivingmdithalat a f r om
an engine I é >ner at or
set, downl 8%2& o8 eé) : (IS%%%. O%I r%gmnge?%%é)% éntg%le%gnérgtgg&’gng{r@?ra{&?g% S%F roller
and furt her:onimhﬁi past ede tengme—generator set using a personal digital assistant (PDA), the

method comprising the steps of: transferring operational parameters from the computer
the PDA; downloading the operational parameters from the PDA to the engine-
generator controller; uploading operational data from the engine-generator controller

to the PDA; and transferring operational data from the PDA to the computer.

The described method may include the steps of configuring the engine-
generator controller with a service manager to enable communications with the PDA,
configuring the PDA to display engine-generator set operational data and transferring

operational parameters from the computer to the PDA.

According to another aspect of the present invention, there is provided
a personal digital assistant (PDA} configured to upload operational data from an
engine-generator controller controlling at least one engine-generator set, download

operational parameters to the engine-generator controller and further configured to



2 17 March 2005 transfer engi ne-generator set data to agﬁi CB] 5r:orrput er,
the PDA conprising: a central processing unit (CPU) an n%
processing instructions; an interface connected to the CPU for

comuni cations with engi ne-generator controllers; an interface connected
to the CPU for communications with a conputer; a display for displaying
engi ne-generator set data; and a keypad for entering instructions.

Accor di ng @ndR0diale-Ra886E sof ddid & %@%H{ a IcOMBhkt, Qe PDIEEEmpIsilf: QVi ded  an
engi ne-generator system configured for the progranm ng of operati onal

par anet er s cendiali prasessingl yic(GRaN anddmemenyyior prasessjgeinstrictins; aaamrfﬁmm t he
system thg,ssSLem &0 U%P%Umﬁ'ﬁmure Ritf e"g%{l%%?rc% o€

engi ne-generator contro confi to control e at | eas one
engi ne- geneterfase comtecteddo fthe CREr foc conmngmrcetﬂonm with aaompnteer4 display dor

receiving ngl nsmtti ng, data, fromanpd t xtern sqQurce; a conputer
confi gur ed% i‘flgeﬁ and enéa:na rysfgdaéanﬁfln 8@3 rf%{te EHE%PS%B“}O&& onal data and
store engi ne- generator set paraneters; and a personal digital assistant

(PDA) configured toAlcemﬂin\geo mmdh&rraapmﬁbitthepmsattiimrmiiordamﬁe Brdowvpet at i onal

paranmeters to and fr and the engi ne-generator controller.

BRI EF DESCH! PR ISeaer %&W%ﬁf@ U nratanp ot gFré‘B?%ﬂ&rPﬁmeﬁW

el ectri cal apDwer caeaa%rahn@mnslyﬁﬁ &M opétatiohall M@a Moint ith) Sytngli 1he- gerer at or s

electrically linked tQgether as the source of electrical energrﬁg FIG 2 is
€

a di agr am SHEHISRE: aft 47t o SRERSEHITAIRR % of) cRBITETRCBSEI0E N0 G 3is

a di agram gfy e c&ﬁt@%eeit 1&%&%&%@1@@%; §&and furtMBf Shiigida vl Al LED
DESCRI PTI ON THE | NVENT
an interface for recelvmg and transmitting data from and to an external source; a

computer configured to store and analyze engine-generator set operational data and
store engine-gencrator set parameters, and a personal digital assistant (PDA)
configured to receive and transmit operational data and operational parameters to and

from the computer and the engine-generator controller.
BRIEF DESCRIPTION OF THE DRAWINGS

FIG. 1 is a block diagram of an electrical power generation system
utilizing multiple engine-generators electrically linked together as the source of

electrical energy;

FIG. 2 is a diagram showing an engine-generator data collection

system; and

FIG. 3 is a diagram of a data transfer and analysis system.
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Referring now to Figure 1, there is illustrated a bl ock h?#H f an
el ectrical power generation system 10 utilizing nulti plle §enerat or

sets as a source of electrical energy. Each engine and el ectri cal
generator set conprises an engine, an electrical generator, a circuit
breaker and a controller. In the enbodinent shown in Figure 1, it
engi ne-generator sets are shown where the engines and generators are

mechani cal Iqi:h kD ESQORIPTEON CF TRBINVENGMREr s el ectrically link the
out put s of e n generators. Controllers are configured to control

operation of the ne-generatgr sets,and 5@5@ fRar f or mance
of the engi ne genera%@fem%e‘ﬂ%” tq F‘gléﬁagi Berﬁéﬁg?usﬁtgéggﬁgkgle shown in Fi gure

| to ill ust Eg&,e(d%ﬁ@ﬁﬁbl{lgys% tlbQltzlfzﬁiguhﬁmﬁlecmgamrgeyer@mr s¢1& agRect ri cal
power gener |on ste ere nay be nore aqr E& t} et dses an

engi ne- gen&baﬁcerofsaé&cmoal priergy. tE@hsW@nﬁndA&j%‘i“ﬁc EFRFFPhE 10 Figure 1, a
first engine-generator . set c kerr%dg@gﬁtﬂmeﬂmtaeémbsdlmganerator
14, a fi rsten&r‘%ciﬂ ?lec%?aégﬁ%thGngglﬁ%gﬁ‘e?rst engi neﬂ&enerator controller 18.

A second enghWe- GEFRuad O 1S efigind-grnkrattassets Seec SRAVTE HiCHe the) engines A, g
generator 24, a second éﬁrg’i%ﬁb’t Bgﬁ: kerthng AR brea RGP RebeRiREl ﬁn]gemser at or

control | er EEBErajQT§ Afe Fe set " I'ncludes a thir gll_lne 32, a
third gener ts D thedn lgBhdralo] r@dﬂtrblll’llsead(emnf@reérfé @nirel ‘?R?”’é‘ﬁ@l %ener at or
controller 3 An nt h eng| ne-generator _.se ehghdpod2, an
nth gener at gineAgeneraior 5¢t 28{ FRQiPr BP%%WEP} B gefloﬁghh rgggml Jr%gil gener at or

Ccontroller 48 Theel sebhis e ax%@ﬁé‘ﬁﬁ/uplﬁlg&&ahoen@me tga;rder@ﬁmg 0§é‘ﬂ° i s

li nked via Titfcui ers to a common electrlc aﬁ:t%
connect ed t&q@réd)@ﬂa@ﬂgafﬁhﬂelcqwahp%‘wﬁ899?@'6?? ‘S’Ft“’g‘l Erterrn of In a t ypi cal

engi ne- gener at system FhaWsRml: A &f@ﬁggnﬁlgtﬁnéraﬁat set is
control led %At ™M8h rfgbl}e grgﬁ%ggéegﬁgﬁlﬁle- g%erat o@gont roll 28, 38 and

rs
48 as desceidieddetaton sehinchidewa first Fgner £2.13 fiesh GRNEHGT ﬁgv @g‘ﬁ IS set is
control led by an engine-generator controll.efs Kogec&fﬁaé]@]r@_g@ﬁ)dﬁtbﬂidt er 18.
Control | er @@a’é%n‘ﬁﬂ%@a’?régmggﬁg%eﬁ%amgn@u&t or set operational data, for
exanpl e, T UR;ciideB 2 ROWRE endinke??, @@asdweperatt 24, a second circuit breaker 26 and 8

second engine-generator controller 28. A third engine-generator set includes a third

engine 32, a third generator 34, a third circuit breaker 36 and a third cngme—generator

controller 38. An n® engine-generator set includes an n™ engine 42, an n™ generator
h

44, an n™ circuit breaker 46 and an n engine-generator controller 48. The electrical
energy of each engine-generator set is linked via circuit breakers to a common
electrical bus 50 which is connected to a load bus for the distribution of electricity. In
a typical engine-generator system as shown in Figure 1, each engine-generator set is

controlled and monitored using engine-generator controllers 18, 28, 38 and 48 as

described below,

As shown in Figure 1, éach engine-generator set is controlled by an

engine-generator controller, for example controller’ 18. Controller 18 communicates

oil
engine-generator set operational data, for example, run-time hours, fuel consumed,

temperature and oil pressure to a display and receives operational parameters data

from an external interface, such as a keypad.



paraneters data froman external interface, such as a

2005 Figure 2 is a diagram according to one enbodi nent depicting an

engi ne-generator data collection system 60. System 60 includes an operat or
62 using a personal digital assistant (PDA) 64 |oaded with appropriate
application software, to collect engine-generator set performnce data or
to configure an engi Néggenkratodiagem agordng e PRt ICHGOpEIahEERIFWE A shown

in system 60, PDA 64 interfaces to IS | ol ler 66
Ve b commAtE PSR A0S TS YA e I I G SRa e SERRE L

interface 6§ pkéoﬁﬂhr%amr Rdis@ht @DUA)er lowder atitsmppiaptietefapplécativ sefware, o
engi ne- gener at or con

|1 66 I cat it I ne- t70
8 o bl dpelse s e SHOT TR S b S PR O R A B he

nterface. RaksoRaliniptlaleasasshonh ik B 60, PBACEhiginetiotovapi oad
at'a r

oper ati onal engi ne-generator contraller 6 nd, downl oad

oper at i onal epginapeteata dootroldar@ioryea géﬁéﬁ&?‘éﬁtw&dﬂ?ﬁﬁqel %r algélflc Tr\fﬂl\%éio ent
enbodi ment, engi nesgenerat or rol:Lesr 86 SRMef Vilcdd intedisk. Ovigual

engi ne-genersléct‘%f 1%5%%.5’ E@f&fﬂ%g%?n%l% es a_rcentra_l processi n7g .unjt (CPU)
and nenory ehahbgartatehonadlldr@é commosgsicn yith i CREBe BHIFENGE /0Pt 4P on of
interface 68, a. displ 72 for displayi ' grat or set data and a
keypad 74 félff“t@ﬁ?lé}‘ﬁe%cq’ii’s f ?%’E‘S&Sb%g?’%g%s?‘?ﬂ?% one enbodi nent,
configured to select which controller 66 and further which _

engi ne- generat or set Pers@abdistial Bsictane PP CALY emEEupd fanrlpat Perasional

installations that include nmultiple. cantrol bk Cto
engi ne- geneaolfem nginegEAFEioh rff’g‘?‘g}&rgs% i&g %@%‘?‘.’%ﬁ?@’ﬁgﬁ%gﬁﬁﬁg ©

successf ul @ﬁgﬂé@é&%&& LditroBRgE@e In @aE embbdimentp nbgind-gaeragyi qogirallel £0a
checki ng nmechani |

conmmuni cat e cgmmldeg]% fe\émﬂittqu %Bgiiélgrgé%ég;ﬁ?e? ﬁmﬁﬁ’gﬁ‘g .‘2“"8%”3 g IuC (sc:ﬁ&agﬁ{ %%SS&%

unit (CPU) and memory (both not shown) for processing instructions and operation of

tenperature and oil pressure to a display and receives atio
i@&%’éﬂl 5’&%’ 17 March

interface 68, a display 72 for displaying engine-generator set data and a keypad 74 for

entering instructions.

PDA_ 64 is, in one embodiment, configured to select which controller
66 and further which engine-generator set 70 are to receive operational parameters for
installations that include multiple controllers 66 and/or multiple engine-generators. In
addition, PDA 64 is configured to verify a successful download to the engine-
generator controller ﬁsing a data checking mechanism, with a display to operator 62
on display 72 to communicate successful or unsuccessful downloads. One such data
checking mechanism is an engine-generator set identifier utilized to verify that the

correct engine-generator set has received the downloaded operational parameters.

Other functions of PDA 64 include display of operational data
uploaded from engine-generator controller 66 in chronological order on display 72.
PDA 64 is further configured to allow selection of allowable ranges for the
operational data and in one embodiment displays out of range operational data values
in a color different than a color used for displaying data within range of operational
data values. The multiple color scheme allows operator 62 to casily detect of out of
4



checki ng nechanismis an engi ne-generator set identifi ehMairlﬁg to verify
that. the correct engine-generator set has received the downroaded
operational paraneters. O her functions of PDA 64 include display of
operational data uploaded from engi ne-generator controller 66 in

chronol ogi cal order on display 72. PDA 64 is further configured to allow

sel ection of allowable ranges for the operational dat nd,.i
enbodi nent dirgpplvalsss.oBPASH i éﬁ@@“@ﬂé@%@it‘gaﬁf’ a‘b‘g?‘aeéfé’fﬂﬁ 5% u%}]dagecgg or

different than a colar dizgpl @MhidcHidha bt BDRacendEngper at i onal
dat a val ues SPERE ST D %%gg%rgérﬁ'scherre al | ows oper at or 6§6t0 eas| det ect

|
of out of - 4eddtaldBicofrAROBE rtarigenulibdesginPEANGAOT gongrodler 89 4% FYHEILTe to

date and tinme stanp, data upl.oaded fr i ne-generator controller 66. For
communi cat i o¥igh %@t‘f\ﬁ)@é%copﬁﬂp"é% 13‘?%;ere‘Irll'%iq:}}llaenf?lE%'ener ator controller 66 to be

enabl ed, engine-generator controller 66 is configured w.th a wreless
conmuni cati ons servi cigmaager a dagameof3aidatan randgr Ak BRI VLR rBnsf er

and anal ysis system 80 according t I PV BA L Olibscrided ta@svaS0
i ncl udes a PRAEINEAS t%@&%b‘éﬂené‘ggvgy&%ﬁgeéﬁggdtagaggbgggte and anal ysi s

subsyst em 82, 4S5 0fes QAP Whaysic authsygem 68, sech &y arvofiphtes sgRE@YEeHer at or

set operational and performance data to gnd from P 4 94 igacl udes
an i nt er f acetransfdylengige-EeNPRP %h?ﬂ%‘%&%gé’ﬁgg%atng%g%.@o flrrlld g@éﬂ embodi ment

the interf ac&%ségg%zﬁgggq @,ftﬁ%cg_%ﬁaﬂliﬂ ebhaf@ica@h evith esubaysiomedd- s In aes ude,

but are not owreless interfaces simlar to interf (shown
in Figure 2)embdiilsytsheimesRcs is acoadard Boed2iyedis, Qt}&eétegl%a‘glvn\ﬁﬁggn g‘gj “ r om PDA
64 for analysis of ngi pe- : {OmERREEL6S (shorddi Figure 2).

subsyst em 8205 B?%‘gm??d;ﬁ)s\%gér]&%gﬁt%%ﬁ%@%ﬁ%%er ati onal gaﬁgget ers for

event ual dowghingsteiicRNionBklret & Borcahth davgilondsd FomeP Ry FFERH? ' shown

in Fi 2 d i bed ab . P " I i i rel
Icgm-rlugiuggt i z)p;?gsinc—gesn%{altoreset pe ove. L0 Q4o 8364/ REMRPEA R0 tRs BEDAM I el ess

64 operational parameters for eventual download to controllers 66 and engine-

generators 70 (both'shown in Figure 2) as described above.

PDA 64, described above, provides wireless communication
capabilities for direct communications with engine-generator controllers. PDA 64 can
communicate operational configuration parameters to the controllers, and retrieve
operational data and stafus from engine-generator - sets, through the controllers.
Therefore, operational status of the controller and the engine-generator sets controlled

can be closely monitored accurately, without the need for pens and pencils, notepads

or forms.

Use of such a system eliminates human error of known data gathering
systems where data gathered is gathered in a manual fashion such as paper and pencil
while providing operator interaction not seen in totally automated web-based systen.ns,
which sometimes leave an operator with uncertain conclusions as (o machine

performance when he or she does not actually view the machines on a regular basis.

The term microprocessor, as used herein, refers to microprocessors,

microcontrollers, reduced instruction set circuits (RISC), application specific
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capabilities for direct comunications with engi ne-geney.ator rollers.
PDA .64 can communi cate operational configuration parant?%ﬁ@jﬁgﬂﬁhe

controllers, and retrieve operational data and status from

engi ne-generator. sets, through the controllers. Therefore, operational
status of the controller and the engi ne-generator sets controlled can be
closely nonitored accurately, w thout the need for pens and pencils,

not epads  OfydoPitér eirdd® (ASICS) Abgia cizyists eandediyndthwatodsuin QRRIPCesSPIOFaPRlLe known
data gathering systens where d - gathered is gathered in a nanual fashion
such as pap@fﬂ@ﬁ&“ﬁéﬁtwpgﬂﬁﬁgﬁﬁg%%U%Pﬁ?ng operator interaction not seen in
total |y automated web-based systens, which sonetinmes |eave an operator

wi th uncertain concl ugihapShamvERionEedibeen dperibed iraerms Wi cmaripus wecifife does
not actually view the machines on a regul ar. basis.. The. ter ] ocessor,
as used her einhodimentgythoseskitied inghs & & g?%?“z @F@ 8WP%5Wf@$§?b§é%%ged
instruction_segt_ cj i 4 R i lsisRFeHR 3@l fic -5 17 March 2005

i nt egrat ed 8?@%%&%ﬁ&ﬁkgﬁgégfﬁ%%ﬁ?ﬁﬂgf?%ﬁits, and any other circuit or
processor capable of executing the prograns descri bed above. Wile the

i nvention has been described in terns of various specific enbodinents,
those skilled in the art wll recognize that the invention can be practiced
with nodification within the spirit and scope of the clains. 17 March 2005
CLAIMS: 1. A nethod for collecting operational data for analysis on a
conputer from and downl oadi ng operational paraneters to an engi ne-generator
controller configured to control: at | east one engi ne-generator set using a
-personal digital assistant (PDA), said nethod conprising the steps of.



transferring operational paranmeters fromthe conputer tf éPe P(ﬁg
downl oadi ng the operational paraneters fromthe PDA to h %ﬂb# -

generator controller; uploading operational data fromthe engi ne-generator
controller to the PDA; and transferring operational data fromthe PDA to
the conputer. 2. A nethod according to claim1l wherein said downl oadi ng the
operational paraneters further conprises selecting an engi ne-generat or
controllercﬁgv%ﬁ@celve the operational paraneters. 3. A nethod according to
claim1l1 or erein said downl oading the operational paraneters further
conprises verifying a successful downl oad using a data checking nechani sm

4. A method according to Gl i o c%gze%n?’”ere%n%nﬁabﬂa 35 Rl '(z)ﬂr?' pading

operational data further Conprises: an engl né-geneta %et
identifier cd)mpmar iffoyn taldt ddvhfboadﬂfgr epératumaglpamngaeanertatm eagihe-gaserstacei ved

t he operatio ar di s ng operational data i.n chronol pgi ca
o der s D SRR & et R B e hety g SoHubaAgperage o7 T

Mar ch 2005d@1taﬁsmaﬂqﬂnaq,cs@rddhétaoa onitkingee Qbpstdfe precedi ng cl ai ns
wherein said configuring the personal digital assistant (PDA) further

conprises selecting allowable ranges for ﬁg‘ erational data, 6. A nethod
iR Fgemeisr o

according to any oneT8PSTHAS BPY TUPELP & FIPpRiEp (ha FAs f er r i ng
operational paraneters further conprises: configuring the engi ne-generator

controller with a coapwmosdihg @RSoperational parameters from the PDA to the engine-

generator controller;

uploading operational data from the engine-generator controller to the
PDA; and

transferring operational data from the PDA to the computer.

2. A method according to claim 1 wherein said downloading the
operational parameters further comprises selecting an engine-generator controller to

receive the operational parameters.

3. A method according to claim 1 or 2 wherein said downloading
the operational parameters further comprises verifying a successful download using a

data checking mechanism.

4. A method according to claim 1, 2 or 3 wherein said step of

uploading operational data further comprises:

utilizing an engine-generator set identifier to verify that the correct

engine-generator set has received the operational parameters;
displaying operational data in chronological order;

displaying operational data grouped by engine-generator set.



service manager to enable comunications with the perso 104 t-al
assi stant; and configuring the personal digital assist aﬁb{agc%dso%l ay

engi ne-generator set operational data. 7. A personal digital assistant
(PDA) configured to upload operational data from an engi ne-generator
controller controlling at | east one engi ne- generator set, downl oad
operational paraneters to the engi ne-generator controller and further
configured to transfer engl NEelSNab&@hg SB! aflabAe (o MRUpLEQAMA cafPUt er,
said PDA conprising: a central processing unit (CPU) and nenory_ for
processi ng wherein gaid| enndigurre ithy eefsaed dait eassisgnt (P134) duxtmy ¢qpprises

comuni cat | - WM e r . ollers; an interface connected
to said CP@a?%PyganVrﬁﬂ?taggfsotggﬁgvio?ﬁggor%gﬁn%%ter; a display for displaying
engi ne-generator set data; and a keypad for entering instructions. 8. A
PDA according to claibm 7 fAumdibed eowirdiggrtedamyoongalfeibr pmcasing okimgener at or
set to recejve.the at i onal. haramnet X - March 2005 verify a
successf ul Wél\é{/\en;l oé%gf%gfetr%neg %%&uﬁgélé’g%én%ge?%ﬁ@%n%%%? using a data

checki ng mechanism 9. A PDA according to claim7 or 8 further configured
to: verify an engi necgefiigriag che Segine-gemdratbt eonttajley evitlf ¢ ¢dnan@ocatiens engi ne-

generator Sl NaSniSt R dehlc BeniNahSR45H APEL Al PAIRRLANG! £a>: and

configuring the personal digital assistant to display engine-generator

set operational data.

7. A personal digital assistant (PDA) configured to upload
operational data from an engine-generator controller controlling at least one engine-
generator set, download operational parameters to the engine-generator controller and
further configured to transfer engine-generator set data to and from a computer, said

PDA comprising:

a central processing unit (CPU) and memory for processing

instructions;

an interface connected to said CPU for communications with engine-
generator controllers;

an interface connected to said CPU for communications with a
computer;

a display for displaying engine-generator set data; and

a keypad for entering instructions.

8. A PDA according to claim 7 further configured to:

select an engine-generator set to receive the operational parameters;
and



di spl ay operational data uploaded fromthe engi ne-gener ﬁ]&far%gﬁ({sol ler in
chronol ogi cal order. 10. A PDA according to claim9 fur gured to

di splay operational data grouped by engi ne-generator set. 11. A PDA

according to any one of claims 7 to 10 further configured to: display out
of range operational data values in a color different than a color used
for displaying data having within range operational data val ues allow ng

for easy detection ofif9utsufesdf@NG YAl Y& he eﬁé‘iﬁi Satohnbb & RingWp data

upl oaded from t he engi ne-generator controller: . A PDA according to any
one of cl afl#fs clreckivg mechisei n said interface connected to said CPU for
communi cations with engi ne-generator controllers is configured to be a

wireless interface. 3. Aﬁﬁﬂﬁi&%?@ﬁé‘ﬁé&ﬂ?i%sﬁ@ﬁg%ﬂﬁ yigd for the
programm ng of operational paranmetefs and the collection and anal ysis of

operational data fromsaid system said systemconprising: at |east one
engi ne- gener at or set Verify appanginezgogaigh seirigeniidicy én serifly dhe cormedt ehgiae-

cont i gur edgfQ, AL AL r&810a Ak doGARbAON SrerBORI NERARNGLALPT St and furt her

configured™wth an 1 nterface for receiVing ng data from and
to an external source; a conmputer configured to store and anal yze

engi ne- gener at or set displpe pperattomal dadmvelozded fonothe coginegenay@neeautiolers et

par amet er s; mo%ﬁ%gf&ggpl digital assistant (PDA) configured to receive

i - . .
and transmt operational data and operational paraneters to and from said

conputer and said
10. A PDA according to claim 9 further configured to display

operational data grouped by engine-generator set.

11. A PDA according to any one of claims 7 to 10 further
configured to:

display out of range operational data values in a color different than a
color used for displaying data having within range operational data values allowing for

easy detection of out of range values; and

date and time stamp data uploaded from the engine-generator

controller.

12. A PDA according to any on¢ of claims 7 to 11 wherein said
interface connected to said CPU for communications with engine-generator controllers

is configured to be a wireless interface.

13. An engine-generator system configured for the programming
of operational parameters and the collection and analysis of operational data from said

system, said system comprising:

at least one engine-generator set;



engi ne-generator controller. 14. An engi ne-generator sy E@&@}é@ r.ding to
claim 13 wherein said conputer is configured with: [5 for

anal ysi s of engi ne-generator set operational data,; and a dat abase for

anal ysi s of engi ne-generator set operational data. 15. An engi ne-generator
system according to claim 14 wherein said conputer is configured to print
engi ne-generator set operational data in a report format. 16. An

engi ne- gener at or sysw@h%lﬁ@-gé&rm &ﬂu@ﬂ@d@hﬁgmcwo 86ntrbd said W &8 dhesai d
engi ne- gener at or control interface is configured to be a wreless

i nterface. cHgme-geRersinyi sré-aad nBytheto confimrednivabear dntatfaqeofar| wreiving anla, 15 or
16 wherei ntr%%hﬂmﬁgﬁat'asfmﬁpﬁfd'tg‘df@ﬁeﬁﬁl soafekect one of said engine- generator
sets to recelve the operationa paraneters verify a successful download to
sai d engi ne-generator controller using a data checking mechanism 10 17
Mar ch 2005 verify an@enginwer geandganed tossipre dethtanplyes enging-genarsipngett he
correct sa S | oaded operati onal

par amet er sblgeratgﬂgﬂ &i&] %?QE%% ne %tn]elq asgt%%%:r% %é%ﬂéimom sai d

engi ne- gener at or control | er |n chronol ogi cal order. 18. An

engi ne- gener at or systt@msamidﬁgitahQSSEmntl(BiDh) tonfighexdeiorrecae ahdPDmsingt
configured ISP t _of e operational .data. aI ues | o

di fferent ?%gaﬁ%gglc(oi y anH sTG8 mna %mmﬁaﬁﬁsntﬁ glt go?ﬂ?aw ng I\}\lﬂlﬁr am?asﬁfgae

oper at i onaéngiletgenerator controller

C

14. An engine-generator system according to claim 13 wherein

said computer is configured with:
a spreadsheet for analysis of engine-generator set operational data; and
a database for analysis of engine-generator set operational data.

15. An engine-generator system according to claim 14 wherein
said computer is configured to print engine-generator set operational data in a report

format.

16. An engine-generator system according to claim 13, 14 or 15,
wherein said engine-generator controller interface is configured to be a wireless

interface.

17. An engine-generator system according to claim 13, 14, 15 or

16 wherein said PDA is configured to:

select one of said engine-generator sets to receive the operational

parameters;

verify a successful download to said engine-generator controller using

a data checking mechanism;

10



val ues allow ng for easy detection of out of range valu 2%

engi ne-generat or system according to clains 13 to 18 erein sard PDA is
configured to date and tine stanp data upl oaded from said engine-generator
controller. 20. An engi ne-generator systemaccording to clains 13 to 19
wherein said conputer is configured to display and store an identifier of a
user who has transferred data from said PDA. 11 WRELESS ENG NE- GENERATOR

SYSTENS D1 Gl TAL ASS\STNT, ARSTRAGTOF TR COSUREsshofetaiona!

digital assistant (PDA | ect operati onal ata for analysis on
conput er s Fnging-genstaterset(las yeceived dalimgadsd gberetigehparamneterscandt rol | ers  (66)
and t he downl oadi ng of operational paraneters to engi ne- gener at or

controllers is descr Eﬁg é'agu&_{ggo?ﬁagﬁﬁ@% &Rng{uﬁl gk e_%%%k{t&l at

| east one engi ne-gener u5|ng I ncl udes
t he steps ofntedefingbronnlpgichlordontrol ler wit h a cormunl cations service
manager (62) to enable comrunications with the PDA and configuring the PDA

to display (72) enging- ge[l%r%%e Oe?lgra Li Qn; %i%%%l The aethod, of .
Styr ans

col l ection and domnloadlng cBi errl operationa
par anet er SSaﬁcﬂ PNA he cadigntedeto d{l&ﬂ:)y bﬁI Mmmgd%pexdﬁwml daﬁzll vadues e aop:ﬂmat i onal

pararreters omthe PDA to e contr.oller eratlon data from
Phe cont r GG i lppsed i SRBGPE R i Bisratn SHEE SAFURBISRE | r om ¢ he
PDA to t hevalg@mpldiviiy foFéady B&edion of out of range values.

19. An engine-generator system according to claims 13 to 18

wherein said PDA is configured to date and time stamp data uploaded from said

engine-generator controller.

20. An engine-generator system according to claims 13 to 19
wherein said computer is configured to display and store an identifier of a user who

has transferred data from said PDA.

11





