17 March 2005 W RELESS ENG NE- GENERATOR SYSTEMS DI G TAb pﬁSl s%roﬂgT
BACKGROUND OF THE | NVENTION Thi s invention rel ates genef al iyt

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%tures 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

Such ae | el Cu e e o B e R e ay L he.

status and sipstickicngviidnoiay ronltaf eecdroméin ipsh e Iyadditien GRZnC-BHRSEROLIHWN

engi ne- genenru%} 8!: u(s?eodrI ‘Eor [(;JIJO]VI%E Seleb; 51 Jerlepéyt ﬁdreﬁﬁmw@h&@ Nh&aRakd |uitilibes
power available. Engine-generator sets may also be used as a distributed source of
electrical energy to reduce a peak load on utility electrical generation 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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t hrough vi sual indicators and control and nonitor the egﬂ' eélg Q(ﬁsrat or set
using hard- wired discrete control wiring. Thus, known b’?ﬂ g er at or
controllers are unable to comunicate to other systens, for exanple,
conputers, actual operational paraneters of the engine-generator set such
as oil pressure, oil tenperature, power quality for -1 17 March 2005
collection and anal ysis of engi ne-generator set performance. Therefore,

data st or aggllecBbsl ah@bhdIgN@bs &@h@egglenaaw seSerfit B Re: l@ﬁaﬁf&é, QatzSQbrabs @

tenuous task. Therefore, it would be desirable to closely nonitor the

oper at i onafand Eirigvaktognd filem the prgies-generaiprdetina tandgisieskgener at or sets wi t hout
the need for pens and pencils, notepads or forns. BRI EF SUMWARY OF THE

| NVENTI ON According to one aspect of the present invention, there is

provi ded a nethod f dhertefigecitlvadd iberdesirabdgp ¢ atdselpahordwt dhd operamalal/si s on a

conputer fr h wnl i ng. Qf ration aneters to an
eng}) ne- gengéraa S(;%Ir}q}é%ﬁ(?nrtr&% lé'(Fmdg‘gl(rg]felpiL 1&?‘&89‘?9%“ (E:%%tw ?%P‘Etgtéle Ing%cggoré)ﬁgs and

engi ne- gengemtilenotephdusi fognsa per sonal digital assistant (PDA), the nethod
conprising the steps of. transferring operational paraneters fromthe
conputer the PDA; downl oadi ng the operational paranmeters fromthe PDA to

t he engi neBRgERSUMMIARGOOFITHE NVENPI(adi ng operational data fromthe
engi ne-generator controller to the PDA; and transferring operational data

fromthe PDA to the computer. The described nmethod may include the steps of
enabl o conmuni cat | one s CRe b of M siiaett B0ofioR et siFARRS, 1
engi ne- gen&etodrosie collrstion pHepedratpanliadagentpr enalyss en picogputonfomtand rad
paraneters dB&ﬂBL&ng%F%EPAﬁ%% pta&n{el&:?s B engine-generator controller configured to

control at least one engine-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



According to anot her aspect of the present invention, t ng’t"i S (g:fsovi ded a
personal digital assistant (PDA) configured to upl oad ogz ?lb% data from
an engi ne-generator controller controlling at | east one engi ne-generator
set, downl oad operational paranmeters to the engine-generator controller
and further configured to 2 17 March 2005 transfer engi ne-generator set
data to and froma conputer, the PDA conprising: a central processing unit

(CPU) and ieattéryenpfle-d2hOGRS Shihtd 5 bid! GohOR SomPliet, the PDAC BompEC €d to
the CPU for comuni cations with engine-generator controllers; an interface

connect ed ¢¥tiehprocpsinegmitc GRHIMNdameoery F Procassienipsirestionsy agi isisriase f or
di spl ayi ng . &0gi08-gSRE @O fo ;igﬁﬁ: i and %r ] .
i nstructi oﬁs. Accgr Stlﬂng tlg gm%% er gcg%(gd(%twg?%g% eféggtr??%})ﬁ@él%?sl’oaﬁf t here

i s provi dethterfage engisaedgeriky EPDr fos yemenmetidrisguitied dooputeliea displgy domi ng  of
operational,. paraneters and the collection.and analysis of operational data
fromthe s;‘}ls‘o’&g%%gt% ﬁ%meé%%rfe@ag%)r Sgtodr?%ar’ iarsul?fa‘ug?ypgg ?qreeggépn%xrghgﬁgpﬁe_ generator set;
an engi ne-generator controller configured to control the at |east one

engi ne- gener at or set Aznatdingnd bestharaspdacgof thel prdséh inantiom tiewrd Bqrotided

receiving and transmtting data.fromand to an external .source; a conputer
cont i gur ed At EMERSEEeIIR SYTlem sodieuel Ine b APl PIREPIA PURECREt & And

store engi agt genesikcion 38d apalyasRIf edpeiationsl datPEFoRO MR sebight e S8&iInSt ant
(PDA) configured to receive and transmt operational data and operational
par anet er sCYBPIEHE ft dFASE HNCC SHPDR-EFRCEN tSe &h FBEICREABRIE ofOEBHEY ol | er .

BRI EF DESCRIMAELL tOFomktdE AN NGR e RhEnelgehaBr & Q6K 2O MHeRed 31th

el ectrical power generation system utilizing multiple engine-generators
el ectri cal ¥y intgrfdee dor segetvingr angstransmiipg rdata pm 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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el ectrical energy; FIG 2 is a diagram show ng an engi ng: gener or dat a
collection system and FIG 3 is a diagramof a data tp]?nlgﬁécﬁ‘fbﬁ?g anal ysi s

system 17 March 2005 DETAI LED DESCRI PTI ON OF THE | NVENTI ON Referri ng now
to Figure 1, there is illustrated a bl ock diagramof an electrical power
generation system 10 utilizing multiple engine-generator sets as a source
of el ectri cal energy. Each engine and el ectrical generator set conprises an

engi ne, LESORPETIEN @F THEENVEMTIONr eaker and a controller. In the
enbodi nment [ﬁi—lﬁomﬁbﬁg Figure 1, it engine-generator sets are shown where the

engi nes and generators are rrechanl ca I.n t d A Wrtanbr eaker s
el ectrical ly link thBefesingmavstoiigiffe ’%ﬁr&ﬁlﬁg f)r‘t'r‘tg((?@1 ﬁ{krol ers are

configured to. ¢ C@p%g,‘%r %{aa&i Wt mhmhzmggnmapwgmtganers@r seta 88 anoni t or
oper ati onal® per mance of the engi ne-gener

ator . set S iL c%ﬁx%h&ﬁ enerat or
sets are showreiof e&acgwabenerg}o Eﬁiqhu@tgﬂlft@dtﬂ%‘im%ﬁ&%%? A5G required
capacity of the electr.i Qn@x@b@faikhem};lmbmamnWe or
| ess t han P"Ee? ‘b%&?tﬂ%a %%S%?%Fgggﬁgl%\%&t?h he syste A a| n #gjf erring
to Figure Igho@nfin Stgursanglnnen@mq@natamr st armélll(n'ﬂbéﬂﬁf@r F 12, a
first generator 14, a first ak ferdl ofdctihil lmk the
engi ne- geneeAEBIOTE At %?qaﬁlrcali%{lgfd té’g%% e?g{;ﬁ;‘?\lgbg%ngr at or se); i.ncl udes a
second engi §§,a2 of SR GeRGataeN el@iotloR4re eoEpTAdoopEel PeRERIE D6 and a

second engi ne- gener at or control l.Ler 28. .A third RloBher@6f
i ncl udes a eriginccEenemigr ets 3nd O] Pﬂcrﬁtéﬂﬁi 3?%()“@%% gpﬁl%rﬁg{nm Tcuit breaker
- 36 and a thjtd p?gl-%& 5 AERRY &ltPhre sEORA OFipare 138. 1llueutrat¢tthatelng€md@gg>@ﬁ@‘r ator set

e o s o s gr By it rRepaker 40
than three engine-generator sets within the system. Again referring to Figure 1, a first
engine-generator set includes a first engine 12, a first generator 14, a first circuit
hreaker 16 and a first engine-generator controller 18. A second engine-generator set
includes a second engine 22, a second generator 24, a second circuit breaker 26 and a
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
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
engine-generator set operational data, for example, run-time hours, fuel consumed, ol
temperature and oil pressure to a display and receives operational parameters data

from an external interface, such as a keypad.



energy of each engi ne-generator set is linked via circuj reakers to a
common electrical bus 50 which is connected to a | oad BEQBFg}Eﬁ#%

distribution of electricity. In a typical engine-generator systemas shown
i'n Figure 1, each engi ne-generator set is controlled and nonitored using
engi ne-generator controllers 18, 28, 38 and 48 as described below As
shown in Figure 1, each engi ne-generator set is controlled by an

engi ne- gener at or contFighteeZ ,is faodiagreanptoerdingnta on¢ embegimenh depigigepn 18
conmmuni cates _engi ne- gener at.or. set atyl I I $ @sing UN-ti Me
hours, fuel e‘%ﬁé‘??s%ﬁ?ﬁ@,togdliaﬁa Coilﬁ"‘f’f‘;ﬁ’grsﬁ?t rﬁgbatr‘?gﬂ %ﬁ?og‘?‘g‘g‘iﬁﬁ“g K3 %{?ng ssf)llngay and

rk ecei \ées gp?g};&fsbm @l%@%@@ﬁhﬁ@%@oadeﬂmﬂbmppmpﬁeﬂe naplidatior sefHess, t8uch as a
eypad. -

March 2005 Figure 2 is a diagram accordi ng.tc odi ment
depi cting apolleshefigine- grap@ioateh PgRIEas crlaey i%?P“?f%‘s“i%% %‘g‘.nte%g?g‘lf}gtf’n{e%%
i ncl udes anw%e(ép@}a%g 02rtiRtIE AR SAEWE QM 8Ystehi 60 PIDAaEISinsdrants (RDAFu64 | oaded

W th appropriate appfication software, to collect engine-generator set
S8 dp Py

per f or mance enigt@gaerater aotibliagG6einn CORGHMEPBHBIH 08 dft T Hating

par aneters. shown in,s  is -84 iR iR GR%Ids® iterficaUaVisual
engi ne- genef 4Gt Hbgmf’ﬁ"feoh él?ér%gk\%i%alsa&g%mmr}i cation interface 68. |n the
embodi ment  caiaNEerieRutdT @utrelld 66icomeniietss Bathiag cpeine-gencEoGLITANGt hEK

w reless interface. Visual , engjne- M8k 66 conmmuni cat es
with an engﬂﬁé‘ittj’éﬁlé}‘@l'fg e E’etp"?ﬁ%?ﬂgmg&&%%% e}féf—{ﬁgﬁgﬂle "hierface, in the
enbodi nent shown, an RS-485 interface. Personal digital assistant (PDA) 64
is configured to upl oResapditiossistantdBDA) B dnsanfighred igeplerdersratioptlt r ol | er

T Rk uaioymhE AL,y FIPIOR BRI PhusiBbal) e .
engine-generator controller 66. In one embodiment, engine-generator controller 66
controls at least one engine-generator set 70. PDA 64 includes a central processing
unit (CPU) and memory (both not shown) for processing instructions and operation of
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
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controls at |east one engi ne-generator set 70. PDA 64 |WM|£8§2€OSCentral
processing unit (CPU) and nenory (both not shown) for processing

i nstructions and operation of interface 68, a display 72 for displaying
engi ne-generator set data and a keypad 74 for entering instructions. PDA
64 is, in one enbodi nent, configured to select which controller 66 and
further whi ch engi ne- generator set. 70, are .to receive 0 al rameters
for instal ratgeonkies.nBPAIGHd$ alerconiiguiapledo 9@?1?‘?‘&“?“8? 218{311 ,O%H@d tiple
engi ne- gener at.o PLARfminSicatiend bgwreadPD(A gennd yngine-
successf ul (TBWF&%'EI%}% ?rﬂgﬂo‘eﬂr:\ro&ne- generator controll e g data

.checki ng mechagth@icondlier 66dosqs|eayblt:d; @s@p@@ﬁfatelzcow ali %F% onfigujed

comuni cat e successful or ccesggjlclélr%& ¥\QI oads. One such data checking
mechani sm i szﬁhatYH@ e?r“e“o&?é'ﬁ‘&‘ S 55et fier utilized to verify that the

correct engi ne-generator set has received the downl oaded operatlon@
parameters. Cther fungiheeas of aRMged ohsldate ignse Ay SRIVERERTONE data

upl oaded from engi ne- gener at or c.ont adibedrade¥e on
di spl ay 72. acppaingdoijtie Erﬁsr‘:f‘h‘é‘?’er@%‘f F?j té[g @&Mdléf g\%@g?&legﬂéoén of al | owabl e

ranges for the , QRer abhpoahd daan@mmsysmmrse sudhoali AE0mpHies sPRREUF,IC of
range operational data values in a c

| o dlfferen I ed for
di spl ayi ng dadrafonienginerepueide St OR?ﬁaé’r"&ﬁ aé‘ﬂé’lerfc’[&}ftn %E@gn ¢ ﬁlg }%ﬁé |apl e
col or SChe”EPBJé'DQA"@XRB@ %{1 AierBRe leRatiag icoMnth@icadsn Wﬁthcsubsyetbm 8. 1in l%ﬁ‘ ch 2005
a

range val ues I'S so confi rabI e to date mn@ El
upl oaded fro&mb(&imemtehgmtfefam@ﬂs@é ﬁiB\ISI'?é*? Tacgq Ot e(5 REREHE AT et ween

PDA 64 and e i ne- g&a{oo\{qr& t:ﬁtQ[lfAc% sﬁﬁ’lalifb inerfacatt atlowenyFigergBner at or
controller i%¢ B9 h a wrel ess conmuni catlgf%rserv ce

manager . Subsystem 82 is configured to store data downloaded from PDA analysis of

engine-generator set performance. In addition, subsystem 82 can also transfer to PDA
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

.5-



Figure 3 is a diagramof a data transfer and analysis s accordi ng
to the present invention. System 80 includes a PDA 64 Efﬁﬁggﬁﬁﬁgd above
and a data storage and anal ysis subsystem 82, such as a conputer configured
to transfer engi ne-generator set operational and performance data to and
from PDA 64. PDA 64 includes an interface enabling commnication wth
subsystem 82. In one enbodinment the interface is a standard RS-232
interface. khelieains I(rRSICS),IIngIJ: uileuits, dndt angraheraiirchit oF pEgesse WP ess
interfaces simlar to |nte ce .68. %Phomn in Figure 2). Subsystem82 is
confi gured obexsewing thprasd FSGBIEﬁéjoa Yom PDA 64 for analysis of

engi ne-generator set performance. |In addition, subsystem 82 can also
transfer to PDA 64 opgfiaith®iabntoariauaicen ﬁeémbedauemmalofdr@mmso%mmﬁé
controllers 66 and engi ne- _generators, 70 éﬂ 1£ Eomn % nﬁ%gﬂég

described abwbedimpma, Base siibled 1 the art HEh RSO SPFRYRIRE W FEINEER PR Biuini catl on
capabi |1 i egd o HhLAGH vERNTHON AR R 8pHIcE hednigige- gener at of contr ol ler's.
PDA 64 can ‘comuni cate operational configuration paraneters to the
controllers, and retrieve operational data and status from .
engine-generator. sets, through the controllers. Therefore, operational
status of the controller and the engi ne-generator sets controlled can be
cl osely nonitored accurately, wi thout the need for pens and pencils,
notepads or forms. Use of such a systemelinminates human error of known
data gathering systens where data gathered is gathered in a manual fashion
such as paper and pencil while prOV|d|ng operator interaction not seen in
‘totally automated web-based systems, which sonetines | eave an operat or

wi th uncertain conclusions as to nmachine perfornmance when he or she does .

not actually view the machines on a regular basis. The term m croprocessor,,
as used herein, refers to m croprocessors,



m crocontrol l ers, reduced instruction set circuits (Rl Sﬁ) a # tion
specific -5 17 March 2005 integrated circuits (ASICs), Maﬁag ¢®3| ts, and
any other circuit or processor capable of executing the prograns described
above. Wiile the invention has been described in ternms of various specific
enbodi nents, those skilled in the art will recognize that the invention can
be practiced wth nodification within the spirit and scope of the clains.
17 March 2095 AsAIMS: 1. A nethod for collecting operational data for

anal ysis on a conputer from and downl oadi ng operational paraneters to an
engi ne-generator controller configured to control at |east one

engi ne- generat or set usi ng, 4, AfsApaledig! {3ty B351 §hEM: (RN o8af d method
conprising the steps of. transterring Opera iohal paranet ers’iromthe
conput er t comprgerPAm codndavadeadingt bperagimmah tpatindterp ao aneteagineLewmtbhe PDA to

t he engi ne- gener at cantroller; | oadi ng.operational data fromthe

engi ne-genEP HEUFT SoEREd tor Cquiyol e IKBtsAone, FiReT SERGRISP (B & BT Bl dlat
fromthe P%itﬁ&s&iﬁt@nﬂpﬂp&tﬁfdm&hod“cdilﬁirﬁﬁ% tRe@¥sdtng to claim 1l wherein said
downl oadi ng the operational parameters further conprises selecting an

engi ne-generator controller to receive the operational paranmeters. 3. A
met hod according to EPAIFHS gperatiopalhazameters figmthsApmameyg 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.

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.



t he operational paraneters further conprises verifying ?7ﬁﬂ§ceﬁiEm

downl oad using a data checking nechanism 4. A nethod accordingto claim
1, 2 or 3 wherein said step of wuploading operational data further
conprises: utilizing an engi ne-generator set identifier to verify that the
correct engine-generator set has received the operational paraneters;

di spl ayi ng operational data in chronol ogi cal order; displaying operational
data grouped by engi e-generatngd $6tordide 48 MY Sl 280/ Sprofodiit BRtmaccor di ng
to any one of the preceding clainms wherein said configuring the_ personal

di gi tal assvhereimsaidpemifiginng e pewsmpmli dekal assisant (AR aheabsanprgpyes f or
the.operatgaggkquB@dygan?p@;ﬁggpg%ﬁgﬁfhﬁg to any one of the preceding
clainms whéreinesard trang erring operational paraneters further conprises:
configuring the engi ne-generator controller with a conmunications service
manager to enabl e cofuni datmehsl weediding etopanys onalofdihgi pratedingsickeimant ;  and
configuring,the personal .digital assist t [ sShlay.engi ne-generator set
operationa%mﬁﬁpgg“#&mﬁﬁﬁ%n 851maﬁéFFﬁFﬁgi%W§?§%?R¥€%ho configured to

upl oad operational data from an engi ne-generator controller controlling at
| east one engi ne- gerenfaguoing stbé ,enginergbnaatoo pentatlieovdth paccametrdcationd t he
engi ne-generat or_control |l er ang

furt her. fi .ansf
engi ne- gené?réﬁcS FragRger Ipera egoﬂwcgééﬁsgxcl Ctﬁ%g%r%%{a?%gft@ ag{]’%&ﬁt%{r?pri si ng:

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



a central processing unit (CPU and nenory for processipp 'n%gidbti ons; an
interface connected to said CPU for comrunications with eh’}gﬁr - éenerator
controllers; an interface connected to said CPU for comunications with a
conputer; 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 engi ne-generator set to receive the operational paraneters;

and 8 17 March 2005 vgiffasuscesdfeicRaaidal t&&%hgiaet EaerhibecaReiigasBgner at or
controller using a data_checking nechanism 9. ,E PDA according to claim?7

or 8 furt hé#taebsekingmesbanisn. verify an engi ne-generator set identifier to
verify the correct engi ne- generator set has received the downl oaded

operational parameteps; anpdplh SPlRYinQRE A —pﬁg}ag ﬂmgpco%gélgg@lgﬂ fromthe

engi ne-generator controller in chronol ogical order. PDA according to
claim9 further configured to display operational data grouped by
engi ne- gener at or set Verify an/enpma-ggeeraior seigdemilign jo werilyghe epugchengingo 10

further c Oé'éﬂe%r%gt HaS received the downloaded operational parameters; and

display operational data uploaded from the engine-generator controller

in chronological order.

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;



di spl ay out of range operational data values in a color f#%ﬁ r than a
col or used for displaying data having w thin range operh &1 gta val ues
allowing for easy detection of out of range values; and date and tine
stanp data upl oaded fromthe engi ne-generator controller. 12. A PDA
according to any one of clains 7 to 11 wherein said interface connected to
said CPU for communi cations with engi ne-generator controllers is

configured to be a way hgasgbddtRsd @mBolldkDoniPurbd el BEAERAH Ak WasiSotRt €M
configured for the progranmng of operational paranmeters and the

col | ect i onCnEe-Eamaraa; %etcﬁﬂdo%'éthﬁt coHiuredatvath aninteeface fogyreeaimingsaidd syst em
corrprl Si ngtra&hmlt]ﬁgggta% ﬁﬂ%gﬁ’ ﬁg&g{ﬁh&@ set; 17 March 2005 an

engi ne-generator contro con igured to control said at |east one
engi ne- generator set and further configured with an interface for receiving
and transmitting dadacompyiaraeratiigured ntoestorer aad analiire enginc-gomasok et

confi gur edrﬁe?atﬁyﬁlglrc?ataaﬁﬂ s?d?@é@%ngéﬁg}agb‘? sgﬁygﬁaﬁr?&e% ngl operational data and

store engi generator set p a personal digital assistant
(PDA) configured to receive and transmt operational data and operational
paraneters to and frempesand @g)ﬁbﬂ&satananméhbmﬁ@rﬂgimaewﬂealaltmswntroI | er.

H o e ObSAERCER) g YRE S AKRLALOY 0 RO B WIBHELP a3l COMPULET
is configur adsheet Py anal'ysi's eng| ne* generator set
oper at i ona¢ngiletgenemtod controller

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



a database for analysis of engine-generator set operatlppﬁ% 5L s 15 An
engi ne-generator systemaccording to claim14 wherein saléwconputer is
configured to print engine-generator set operational data in a report
format. 16. An engi ne-generator systemaccording to claim13, 14 or 15,
wherei n said engi ne-generator controller interface is configured to be a
wreless interface. 17. An engi ne-generator system according to claim 13,
14, 15 or 16 wherei Sty g E@ﬁug%n R 1sGutagttiftp: to%@hgﬁa{ fB@ecoH"Ectssﬁ%dj
engi ne- gener at or sets recel ve t e operational par meters: ver| y a
successf ul cnmnmgwmtqr@e@as teeeivgd dewgeisd apontigehparahtters; asl ng  a data
checki ng mechani sm 10 17 March 2005 verify an engi ne-generator set
identifier to verifyi t i i e at.qr. recei ved
downl oaded operatlon((;li#:g g éé@? dﬁ% g??g angﬁgrgggo% %nég%ggﬁgioaded
fromsaid ewrgroﬂeﬂy@hmnalogrcal adertrol l er in chronol ogical order. 18. An

engi ne-generat or system according to claim17 wherein said PDAis
configured to displaygout ,of ti or
different than a col g? use P%;%Peg%en%faﬁ))}'?s St%ﬁla]fmg%ﬁ%y CHﬁ'ﬁhlmw?laI%&e

oper at i onakaidl PDA 19/ad>nfgareal ﬂoo&mpng,r bar ofémge dpéxaﬁctnabtdavafvambts infa a:camge

val ues. 19.. An e ener at o st.em_ according. to clains 13 to, 18
different t a color uses for d1s laying data aw%g ithin range opera:tlional data

values allowing for easy detection 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



wherein said PDA is configured to date and tinme stanp dei g sgded from
sai d. engi ne-generator controller. 20. An engine-generator system accor di ng
to clainms 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
W RELESS ENG NE- GENERATCOR SYSTEMs DI G TAL ASSI STANT ABSTRACT OF THE

DI SCLOSURE Using a pers%#ssgéﬁ%%l%ﬁﬁm@ (SIQ%M(SM) to collect

operational data for a on-conpute romsystens (60) including
engi ne-generator controllers (BBITAhdSSHTARIMNI oadi ng of operational
paranmeters to engi ne-generator controllers is described. The

engi ne-generator controllers control at |east one engi ne-generator set

(70). A et hggstoLcpeirngE ecPBAURRC] udes the steps of configuring the
controller wth a conmunications service manager (62) to enable

comuni cations with the PDA and,.co PDA 72)

engi ne- gener at or oper W%?]%‘Trso(ﬁ'g'tdéglta%ggm F@%ﬂg?y}fto CFP '? }Iageﬁlag%a

downl oadi ng ®LeatdlRitasm ckmmpmreartsdnersmdﬁg (ﬁﬁ)andhdlmglaﬂgmermnm emgoflarom t he
ot 6T b A gt Al S o e gD o e RBlera AALRNELTS 11 Om | e

PDA to the ¢ ional d Fom controller to
t he PDA and desafted.elhd ﬂgnﬁ{genieaﬁtomatrolpesr@m!@t Eaft vorrengins-gemmaiposet he

computer. Fi @H)r eAZI'hethOd for using the PDA includes the steps of configuring the controller
with a communications service manager (62) to enable communications ‘with the PDA
and configuring the PDA to display (72) engine-generator operational data. The
method of collection and downloading continues by fransferring operational
parameters - from the computer (82) to the PDA, downloading the operational
parameters from the PDA to the controller, uploading operational data from the
controller to the PDA and transferring operational parameters from the PDA to the

computer,

Figure 2.
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