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This proje-rt prewnts the design and C(JHStftlCtion of (j ~hort message servIce (SMS) based 

consumer load monitoring and contro! system, Its operatiDn is centered on an AT89C52 

i:5 interfaced to the port~ of the microcontmHer through anNPN transistor (Be:>S:) and a 

normaN, cJosed: (NC) relay, The GSM modem is .s:.ollti'oHed by t!lt~ microcontmUer to ,'Hmd a 

notitkationaiert via 51,4$ to the user's nwhik phone upon the res{onuion of 'powe~r ~upply to 

hi$!her premtsesand whenever the energy conSI.Hned by the toad exceeds the Inaximllm value set 

supply of power is achieved. 
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CIIAPTER ONE 

GENER/\L INTRODUCllON 

1.10 Introduction 

As commercial activiti.,~s in the elect.rical industry increast~s, it biY:.ame increasingly important to 

develop smart electric energy meters to properly' mea::;ure and bil! custmners for the arnount of 

energy eoma.Hued, instead of biUi.ng for a fixed arnount of energy per montlL To achieve thb, 

many experimental types nf rneter\vere deVeloped, }\n dec.trocheluical metering systerl.1, \vhich 

u.sed an eieztmiytk ceH to wtahze the amount of energyccllsumed, 'Nas first developed [1]. 

Advancements in tcchnoingy led to the development of more sophisticated meters !ike the 

e!lRi;n)met~hanical. Eiectmnk and prep.aid meters that. <::an measure and disp!.ay the energy used 

on an LCD or LED display, transmit readings to remote places, record other parameters nf t.he 

lo.ad and supply: .such as maximum demand, power fa(1or .and reazt1ve povler, support time-uf.. 

day hiHing etc [2]. 

The design and implementation of this project work helps in the functional improvement of the 

prepaid energy meter and luakes it more useful to the user. By definition, the prepaid energy 

meter system does not use the c,!.~wsit~ai form of hilhng (ie.n~en(n.v and pay after¥!ards) hut 

O)Uet.is money upfront. Its o-pemtion is similar to fBEng a car at the petro~ station~ the car \voulcl 

simply stop \vhen the fild tank is '~mpty. 

This pmJectwork therd~;)fe presents the <.ksign and {construction of a short met·,,::;age servIce 

(SMS) based consumer load monitoring and control systenl, that win operate via SMS hH.:iHty to 

help the UM~r manage, save and reduc.e the amount spent on electrical energy consumed. :It can 

1 



possiMe because, a dedkated (iSM modt.'TI1 is interfaced with an AT89C52microcontroHer to 

receive the l;.~on1mancl from the user's mobile phone. The mkn:)controUer then acts on this 

1.:UJ AIMS AND OBJECTIVES 

Thi§ projet'1' work is aimed at saving cost on the electrical energy cousllmed and reducing the 

amount of energy being wasted .. This provides a means ofenha.nc.ing the presem prepaid energy 

meter used by the POwer ltoldlng Company of Nigeria (PHCN) with the foUmving objectives: 

1. To hdp the user to remotdy monitor <lnd I;.Klntrot the energy consumed via hisiher 

11- To alert the user on hislhermobUe phone via St."IS upon the restoration of pmver 

supply to his/her prenltSeS and v,,'hen connected load exceeds nHLxlmum value set. 

iiI. To enaMe the user dbcon.nt~d and reconnect the powe.r supply tn t.he &nad unit from 

his/her mobHe phone at any distanct~whtm not needed and vice versa. 

The steps employed in the design and tlonstmction of this system are stated as follows: 

)> The complete dwuit diagram of the system \,\':lS first generated on a paper. 

y The components contained ill the circuit dhtgnnHwere ~ourced for in the ioeal dectf011k: 

market in Minna tnetl"upolis. 



transferred h~tothe f:Jx!:c.rooont!'(;lHer throu~dl an EDSIM simulator . .... ... ... . ... = ..... 

~ The entire hardware units were assembled together and. soldered (mto the verohoard .. 

The de~lgned ~ystem demonstrates one of the emerging appHcations of the GSM technology, It is 

bwk units: the mkrooontroHer unh, the GSM interface unit, the power/load monitoring unit and 

language plat.form. The operat'ionofthe system is centered on the A T89(; 5.2 mit~J:'(Kiontroner 

power supply unit takes p-o\ver from the output of the prepaid energy meter ami provides p~y~ver 

to the system; themicrocont!'oHer unit senses the presence of power and sends signal to the GSM 

intmJ'ace unit The GSM intedace unit: then notifies the user on his/her mobile phone via 3M3 

the supply or cut it off if not needed, by st.'luiing a cal! alert in the dedicated GSh-1 modem, 

design), the luicfOcontwHer unit senses it, and sends signa! to the GSM interface unit. The GS\1 

:3 
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deditawd GSM tnOdell1 and wiH receive an SMS in return as acknowledgment for the eommand ~- . 

Rectifier 
thdt 

Pfiwer Jlo~*d 
1\ionitoring 

Unil 

L#au 
Unit l 

L .............. ~~~ 

Figure 1.40 mock Diagrarn of the System 

tremendous powerofmuhHe computing to supplement the same, they can think of {>Of.Hlectillg 

their home applianeeB to It mobile Phnne wirdessl.y. \Vith this, people would be able to turn OFF 

4 



WId ON. and to 50meextent control the appliances at thdr homes from any distance. One of the 



An de-ctrkity meter is a clevi-ce that measures the amount of ekctric energy consumed by a 

rwioen-ce, business, or an dectrically powereddevk;e. Ekctridt'J meters arc typicaHy calibrated 

in billing units~ the most common one being the kilov'i"1trt hour, Periodic readings of dei;.~tric 

metersestab1~sh biUing cyde& and energy used dudng acycte {J 1 

In the 1880s., Edi~ml at first worked on a DC dectromechanic;a! meter ... vith a diret~t reading 

feg!~$r, but instt'-id developed an dectrochemicaJ metedngsyskm. which u&ed an deetrolyHe 

edt to t(~taHl<eCUrfent~lnSU1uptkm,At periodic intervals the plates were removed, weighed, and 

the custmner hilted, The etectroobemical meterwM labor,.,intensive to read and nut well received 

by customer&, In 1885, Ferranti offered a mercury motor meter \Vltb a register &imUar to gas 

mclt7S~ this had the advantage th.at the consumer Ct)u!d easily read the meter and verify 

con:sumption,{2:} Ine nut accurate. nx,'{:wdillg electricity eonsumptionmeter \%'as a DC mt'ter by 

Dr Hermann Aron, who patented it in 1883.Hl~gt) Hirst of the British Genera~ Ekctdc Company 

h:ttroducecl it oommerciaHYlnto Great Britain fmm 1888[31 Meters had beenu$ed pdor to this, 

hut they measured ther.ak of energy consumption at that partkular moment, i,e. tbee!e<::tr!c 

powe.r . Aron1s meter recorded the total. energy used over time. and showed it on a series of dock 

(f*rus, 



The first specimen of the AC kilowatt-hour meter produced on tbe basis of Hungarian Ott6 

BHthis patent and named after him ,"vas presented by the Ganz Works :at the Frankfurt Fair in 

type, M~d could operate on either alternating or direct current [8l 

In 18:9-4 GHver ShaUenberger of the Westinghouse Eiectric Corporation appHed the indu{.~tion 

pdndp1e previousty u~ed PO] .nnly 1n AC ampere-hour meters to produce u \vatt-hour meter of 

the modern electromec han kal form, using an induction disk whost.~ rotational i:>peed v,/as nude 

proportkmat to the povver in the drcuit n IJ. The Blathy meter was similar tn ShaHenterger and 

Thomson meter in that they are two-phase motmmewr [12]. Ahhough the induction mcter 

woukI on~y work o.n alternating current~ it eliminated the delicate and tfOubksmne comrnutator 

.of the Thomson design. 

2.20 TYPES OF ENERGY l\lETER 

E!ectricitymetcrs operate by continuously measuring the instant<'l.ntx.nis voltage (volts) .and 

current (amperes) and i1nciing the product of these to gi'le instantaneDus electrical powt~r (vv'attt.,) 

which 1S then integrate.d against time to give energy used (joules, kdovJatt-hours etc} Meters for 

smaHer servkes (such {is small residential customers) can be cQlmected directly in-line hetween 

,'%Jur€;e ·and mstnrner.For larger loads,more tha.l1 about 20D ampere of load, current transformers 

7 



are usei:t so that the n:1cter can be located other tban in line with the service conductors. The 

meters faU into two basic categories, electromechanical and electronic. 

Z,2.1ElUiro.mecilankalM del'S 

The most common type of electricity meter is the electromechanical induction \vatt~hour 

tnet-erp 5]. The dectrornechani.cal induction tneter operates by counting the revolutions of an 

aluminhHu disc which is lnade to rntaw at a speed proportional to the pm.ver. The number of 

revoludot1oS is thus prnportional to the energy usage. It con.~mmes a smal! mnaunt of pmver, 

rypicaUyaround 2 \vatts. The metalHc disc is acted upon by tv.o cnih One cnil is connected in 

suds a >Nay that it produces a magnetic tlux in proportion to the voltage and the other produces a 

magnetic; nux in proportion to the rurrenl. The field oftb; voltage col! is dela)'(~d by 90 degrees 

using a Jag t~oH [15]. This produces eddy currents in the disc and the effect is such that a force is 

exerted on the disc in proportion to the product of the instantaneous current and voltage. A 

perm:;mentmagnet exelis an opposing force proportional to the speed of rotation oftk~ disc, The 

equilibrium bet\%'een these t\VO opposing forces results in the dhw rotating at a speed pwportionaJ 

to the pow{~r bdng wwd. The disr drives a register rnechanism wbich integrates the speed of the 

disc over time by counting n.~volutions, H.ruch Hke the odometer in a car, in order to render a 

measmement of the totd energy used over a period of time. The type of meter described a.bov(: is 

used on a single-phase AC supply. Different phase configurations use additinna.! voltage and 

current coils. 
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Electronic meters display the energy used on an LCD ur LED display, .and. l;an also transmit 

readhlgs to. remote places. In addition to measuring energy used, dectn:mic m.eters can abo 

record <othe.r paramt:1ers of the load and. supply such as maximum demand, povlerfaclnr and 

reactive pDV~'tX used etc .. They can abo support time-of~(hy oining, for example, recording the 

amount of energy used during on-peak and off.peak hours [1 j. 

Electricity retailers may \vish to ebarge customers different tariffs at different times of the day to 

better reflect the costs of generation and transmission. Since it is typicaUy not '-"lOst effective to 

store significant amounts of dectricity during a period Oftovl demand for use during a period of 

different tariffs for diff'efe.nt amom'Jts ofdm:nand. These are u$uaBv industrial meters. . . .......... '. . ,.. . ~ 

P1ug in efectridty meters (or HPlug loa-diS meters) rne<'tsme energy used by individual appHanccB. 

There are a varie.ty uf mude!s~vaHabfe on the rnarket today hut they an work on the same basic 

pdndple. The meter is plugged. in.to an outlet, and the appliance to he me.asured is plugged into 

the meter. Such mei;t~rs can h.dp in energy conservation by identifying rnajof energy users, or 

9 



devicestnatoonsumeeKcessive standby pO\~'er. A po\ver meter t-.,an ofwn he horN)'Ned from the 

10($1 power authorides or a toca! pubhc lihrary (17}. 

Smart meters go a step further than simpk AJ\iR (automatic l.neter reading) Tht"7 onel' 

additional funt<1ionality including a real-time or near real-time reads, power outage notif1{)atiol1, 

and pow-'er quaHty mot~itodng. They allow' prkt~ setting agencie$ to introduce different price,s for 

cen~umprion based on. the time of day and the season. 

These price differences can be used w reduce peaks in demand (load shifting or peak lopping), 

redudu% the need for additk)nal power planwand in particular the higher polluting and cosOy to 

operate natural gas powered peaker plants. The ftwdback they provide to oonsume,rs hM aJso 

been shown to cut overall energy 0:1nsumptl0n. 

Another type ('if smart mete:,r uses. nonintrusive load monitoring to automatkaHy determine the 

number and type ofappHances in a re~idence, h{)'.v much tmt'fJsY eacb uses and wtwn. Thh~ meter 

is used by dectrk utilities tc do surveys of energy use. It eliminates the need to put timers 011 aU 

of the appban.ces in a house to determine how much tmerg), each uses. 

The prepaid l'neter is being used h1 developed COUJltries and rapidly gaining large moQ0ptance ill 

many oeveiopingcountries. The system of the prepaid ent~gy metering is a relatively new 

{)oncept in the Nigedan Power Supply systern. It was first introduced into AtTica in the mid­

ninet~es hy companies such as Contog of South /\frica. The system has gained a wide &tx:eptance 

beyond just the pmver metering to metering of other basic u.tilities such as \:vater and telephone 

10 



servkeK It is 1:l0f surprising that other t~om panies have also Stlo\vn interest in the systeman.d as 

such have developed technoiogies that can support thi3 sy~tem. These companies: include Unistar 

Hitek and Actaris just to mention but a fev.' 131, 

As the name implies, the system allows ekt:tridty consumers to purchase or ma.ke payment for 

uniM ({electricity upfront. This system is similar to that used by mn:M Tdecommunications 

Nem«J.r.b popularfy known as "pay as you go". It is important tt) nnte that tbis system of 

payment ensures hundred percent prompt f~ayrnent of electricity ch.arges as at When due by 

consumerK Therefore, this mode of payment ~s more suhab~e than the billing and meter Jeadh1g 

technique popuJady known to n1nst individuals. The introduction of the prepaicimetering is 

therefore titndy at this stage, when the PHCN is undergoing a major ft:sttu(;iuring in order to 

imrroveits: service delivery [5}- Broadly classified, the pIepaj(! system caD he grouped into thre(~ 
major types [51: 

> Magnetic Strip based Prepaid Meters 

> Ie Card based Pft'Paid Meters 

}> Standard Transfer Specification (STS) uiMed Prepaid Meters 

This prepaid sys.tem wa.s designed so that the purchase of ele.ctrichy, ga~, or water is made at a 

central SUttio!* such as a gas or electricity utility office. The information regarding the amount of 

the purehased Ctwl!1wdhy ~s then communicated to the WUSLHxwr site wht~re the utilities are 

c€;1nswrmd. At the <;O!l$umer site, a metering device is installed '\.vbkh is designed to receiv'e the 

pre·pabi communication inforrnation and credit the user with the amount purchased at tbe cemr.ai 

~ite. These type of proposed prepaid mdering system ',vil! ft~duce the overaU services cost of 



utHhydbtributiml, by reducing or eliminating meter :reading expenses:, bad debt collection, 

aCCi.mnl transfer expen~t'S and credit Ut']>ftf1meat eXpense!§, while ,*{ the same time providing a 

greater awareness on theconswller' s 'part as to his/her consumption habit r J OJ. 

In the magnetic stripe t::ard metering, there is provided a prepaid system fOf dispensing utilities 

u$iug magnetic Mripe cards. A sates accDunting computer in the (Jfike is used in conJunction 

whhp.oi!1t"of~saf:e machine~ for encrypting a value message whkh is lvrhten on to the magnetic 

stripe t')f the card. The value message c(Jnlains Information relating to the amount of utilities 

purcbased by the costumer, the utility rates, the site identification number, and a unique 

pws'iYtml formed by the site number, a hidden number, and the transaction number. The 

magnetic stripe -card is carded by man or in person to the consumer's home Of office and inserted 

into the tlwgnetic stripe card reader attached to the mkrocontroUer based C'{)ntrol devit~~t This 

-control device i$ capable of reading and dec;oding the card and storing the value information into 

mernory fo.r use in monituring tiw uWity w~-age or the customer and disconnecting or connecting 

theutmty basoo on the amuunt ufutiHty p'urcha$t~~t 

Tht sy~wm 'provides a method or {tpparatus for the commmer to purcha$e the magn(1k $tripe 

value card directly from the utility oftlce by either mai.! order, in person Of pfc"<tnanged periodic 

bank drafts, or H'tlnl unattendedmachine,s in t')ollvenient neighboruuod kXlations, These rnachinecS 

arc aCt~ss:iMe to the consumer 24 hours per day, Thes.e unattendoo machines. ·s,.viH fet'log:nize and 

accept kx~a! papefcurrency in common denominations, and provide a propedy encoded C'.arded 

card to the cu~to!lle.r (8]. 

12 



2.3DWIRELESS COMl\HJNICA TION 

Om:~ of the gf€'-atest invention ever made to make Efe easy forman, is the communicatiou over a 

conlmunicationnas induded telegraphy. radio and tek;vision broadcast, point--{(!c- point mobHe 

industria! and domestic PUJ'lH)&eS as. a remote controller. This proves the fact that 

Remote controUer wiD be hi.ghly efficient ~Nhen not dependent on distance, Being ahle to control 

and mo-nitor yourappiiances from auy\vnere\viH rather make its op~~ration much easier and 



Tbe application. of the microcoutrol tel's to cc:ntro! systems has W:..1Vi llaused a tremendous 

improvement in tiw fuul;.,tionaHty ami perfbrmance of the sys.tem. The fk~xlhiHty of the system is 

as ·a result of tneprogralmnahle nature of the microc011troUer 'which nH~ke8 it perfnm1 rigorous 

and difflcuh task like data analys.is, controi of physica~, electrical or mechanical quantities 

effec.tiwdy f 11], 

At}(~t four (4) bHHon people In the 'wndd use the Global System of Mobile Commtmications 

(vSM) family of technology as at-Decemher 2009. GSM is the most ~Nide1y used tvirdess 

tech!:lo~ogy in the ~Nor1d, ava-lJable in more than 219 cmmtries am:l territories worldvd.de, w1th a 

market share of more than 89 percent GSM: h.as become the fastest growing ~~vke1ess teehnology 

w(wtciwkk GSM is the legaey neh>;.'ork of the evolution to the third generation OG} techndogies 

Universal Mobile Telt?ommunkation Sysk~m (Uh-iTS). also knO\\''U as WCDM.A. and High 

Speed Packet Access (HSPA), commonly referred was the: GSM family of technologies, The 

dldest member of the GSM family of technologies is.. theGSM it£elf~ a digitat or pt,'f's{Jnal 

eomnmnicatious syste~m (peS), 2(3 technology that provides voice and c1rcu*t»switche-d data 

Sl.:rviCI.:5 There are several reast:m£w-hy GSM 1S s.o popular among operators and their customers 

112]: 

1, Clr.ar voice quality, whkh hdps to rnake GSM a viable ~lttefnative to wire Hne telephony 

{(!:r cuswmer and buslne5se~, 

ii. International roaming with sepl1ce: availaNe in more than 219 l;,x~untde$, 

Hi Spl.:ctraI Hexibmty, with network intrastRwtu·re and. user devices available fOf the 450, 

850, 9fJO, ~ 8QOand 1900 MHZ batuk 

JA 



f;omake GSM voice and data anattn~ct~ve a!terrmtive to analog cellular and Wi-Wi in. the 

h is a known fact that SMS is indeed relevant in the advancement of GSM fuc.hnok:~gy, which 

tdecnrnmunication services, S:f\4S ,3,,'115 creatoo by a smaB group of peopl.e. The work (m the 

standardization of services and the technical reabzation was approved hy the CEPT group special. 

of GSM sbrted in 1982, Proposals for text messaging as a se,rvice in GSM were made by Nordic, 

simHar to e-mail.This service was standardized tv the GSM corm:njttee and led to a wchnical . ... ~ 

Fre.:nc.h operators focused their work on 'Sh.ort Message Transmission' ,This service uses a 

dedicated service centre and transmits the text message over exi.sting signaling paths of tbe GSM 

teiephony system (m a lower priority basis. This transmission method obviously constrains the 
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nu}s&;ag¢~;} be short: the lrw.xhmnn kngth, initiaBy estim.ated as 128 c£.lets, tawr optimized to 

160charactenl~ b ~tm $ut11ciently long for mOM personal or professional purposes. [141-

Tbefin<t pha~ (}f · .. vo.rk, frofU. February 1985 to the end of 1986, saw the G3M committee 

spe!;Hlf;aHy the service features of SMS, with most cfHltdhutions corning from Germany an.d 

ff$~ce .. Ftom 1981 (mv.'arcis, the technical reaHzation of SM3 was standardized in a smaH group 

caHedDraIutlg (houpMessage Handiing. The Hrst Chairman of this group and the editor of tbe 

key~hnkaispedflcadon \\---ere provided by Nonvay (later replac<ed by UK)~ and tet.hnlca! >.vork 

was lnosdy provided hy F1nland~ France. Non\''ay and the lXK. The first pn.a&;e of the SMS 

specifIcation (,ml1priwd items that induded s.er¥~ice detlnHion, network architecture, t{)pology 

and protxwdis, acknoviledgementcapabiHtieoS, functionality t~Jr alerting on messages waiting, 

rime stamping and capabilities of identifying applicatiun pmwcols. 

The further evolution of the 8M3 was standardizt>tf in the .t)ame small group, led by the UK 

(where the technical work was mostly provided by the UK} Exmnples of enhancements from 

this period are automatic replacemtmt of mess.ages~ so-caHed 'flash 8MB' and YOlcemaU icons, 

fdlmved byco1or and ptcturecapl1tbditJes, and long 8M3, 

The phone ~s l1ota(;tive w'ltbout the SIM card inserted into it SIM.s are used to activate or for 

nenvotk re-ception fnJfU the GSM operator- The 31M is a detachable smart card containing the 

u$er's subscription information and the phone book. Every opt~ator has its unique SfM, which 

differs from other operators, thewM .. <:r can change operator by changing the SrM in the handset 

16 



At the modern stage of Sdentiik and technologka! devdopmf;mt, rnicfoeiectronk8 is rapidly 

gaintog: grouudand its advances today largely detenuine progress in many branches of industry, 

'In© ue¢d for lighter, OOlnl)~t, tlexible and more reliable radio electronics equipment capable of 

pel~fOfming the function!;; of growing comp!.exit'j has led to the research into the ways and means 

ofachlevtog: the set goab, Since discrete transistors could nm trH.let the above requirement. 

smch for principal n:ew approach©s tomkrominiMnrizath:)U, tow~O)st and reliaMe dectronk 

$ystem has brought about the c·oocept of producing circuit in only one tiny die or chip [1 Z). 

TheAT89C52 tvlicrocontwUer b a sing!.e chip microproces~mr system which contains 

information andpn:~grarn menH .. lf}'x input and output, anatog to digital converter, internai and 

external interrupt used fbr control purpnses, It is a low~voltage~ high performanl:e CM.oS 8~bit 

micnxmn1puter with 4Kbytes of Flwh programmable and erasabk read only mt~mory (PEROM). 

The devk~c is manutacturcduslng Atmd's high density non volatile memory technology. By 

eombining a versatile a-bit CPU with flash on a mondithkchip~ the Atmel A T89C52 i.~ a 

powerlll1 mkrocomputerwhkh provides a highly fkxible and cost effective solution to many 

embeddlJdco.ntrol appJicatkms. It included an instructi on set (opcDdes) 32 input and output 

tines., :) user controllable tinlers, an integrated and automatic st~ri<d port, and 256 byte of the on 

chipRA1\t 
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Figure 2. 40 A pioloriairopros.entaHofl of an A T89C52 mic.roc.ontroHer 

A relay is an electrkally operated $witdl, Current flov~ing through the coil cfthe reLay crcate~.a 

NO 

tOM 

Ne 

Hgure 2,50 A Symholical representation of 11 relay 

huge am('<UHt of current. Relays afe the smaller t.ypes. Relays come in three types: Merhanical, 
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DESIGN' /tND CONSTRUCTlON 

The design and OO!lstructio!1 of this pnu ect is presented here. h involves the actuailtssembly and . . . 

finalcitvuk The entire work is divided into hvo sevtiofm: the hardware and the software. 

3>10 THE HA:RD'WARE SECTION 

The h&rclware section. of this system is subdivMed into four units that enaMe the achievement of 

i. The Power Supply Unit 

it The Power Mnnitoring Unit 

tK The MicrocontroBer Unit 

1'1. The GSM :Modern Interface Unit 

direct Ccurrent (DC) for their operations [9} Thh unit supplies the entire circuit with the required 

power needed tor operation. The batteries which are the main sources of the direct current cannot 

he used for this design because of their ihnhed Ufe span and most of them cannot be recharged. 

However, foreHldent and etrective supply of powe:r, the Alternating Current (AC) from the 

220V. 50HZ Mains supply was converted into the needed direct current (rectification). A typical 

DC power rectiner consists offour bask stages as shown in the block diagram bdow: 
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Fig. J.l.la 

opw-ations byekctromagnetic induction [9]. It either steps up ~x steps down the AC suppiy 

bought from the dectronics sh.up and used to Stf;.i' dovm the 220V fmm the mains to 24 V AC 

pulsating DC voltage, The circuHcan either he a half wave or a fut! wave rectifier depending on 

for reetifk:ation [9} A fuB wave block diode rectifier was used for the recbfication ill this pruject 

Thet11ter is a circuit dement that is lISCO to remove fluctuations or pulsations (caned ripples) 

present in the output voltage of the rectifier- Cavac.itors are used to achieve filtering in pmver 

ctrt<"1!;H and are connected to the rectifier output The output of the tilter is ah"nost ri ppies free as 
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that ora de hattery I9}. For this systern design, two capacitors, J:}oO~d and 6800~tf,\vere llsed fur 

mtedfig the output vdtage as calculated below. 

Thevt)itage regullltof plays an important role in an.y pO'vver supply unk Its primary function is h} 

in the h)ad or fluctuations in the AC line voltage. With a regulator connected, the DC 'voltage can 

IC7806 and IC78 J:2 reguiators were used for the supply of regulated power t <> the components in 

tbe dnm~tof this ;system design thereby providing voltages of +5V, +6V and +l2V ~uppty 

Figure }, 1, Ib A Cumpkte Circuit Diagram of the Po'Sver Supply Unit 

2.1 



The frequency of the fun wave slgwd i~ doubk that of the input frequency, The fuB Via ve inverts 

each negative nalfcyde S0 that we get doubk the number of the posith"t.~ half cye,k This effect 

is to double tbe frequency in the output, 

'lVI;,," l' I;" 
llt!$ unp4t-S tnat : 

The maximu!n current that can be drawn is dett.~rmined by the voltage regulators (7805, 7806 and 

11HZ) ioU0\-vlng the fihttring capacitor. The standard 7EOO series regula.tors provide outpul 

ma:~dmw:m. current of lAt,,'hich wiH be drawn from the supply, The vahw of C C<1.n he calculated 

C = Idtfdv 

\Vhere Vmli'''24V since transformer of 22 0/24 V wa~ used. 



Since Q,7Vdroppeu across it diode 'v>!henever it conducts and t\VO diodes conducts at a time in 

But a c()!XHrH~fdai value of 3300~F, 3SV was used to perfectly remove the arnoum of rippies 

available in the output to the nearest minimum beeause the higher the c<tpadtance va!ut~, the 

Tbis unit is. primarily responsible for carrying out the foHmving functions: 

)- Monitoring of the power re:storatl0D to the user's premist%, 

? Monitoring: tbe load coo:sumoo by the user. 

» Communicating the load status w themicmcoDtroUer unit. 
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Theunh is po\veroo difecdy from the 220V AC maius suppJyof the prepaid energy lnett,f"S 

OU4Jut because thiSo is the voltage required by the load unit Three (J) LED diode;~ (! hlue aud '2 

green) :serve w external indicators, anLM3S8 OP~AMP IC\vith a current limiting resi:Stof 

(4JkD) connected to it'S input terminal acts as a Voltage comparator~ l2V and 6V rd.ays together 

with. a 8C557 tfan~istor (PNP) perfbrm the s~Nitching function while a c!;)mbination of ffit{) (2) 

L.Dlb and the l..,BDs is used .as the sem~ont 

Whenever power is restored to the user' ~ premises., the unit monhors the lo.ad status through the 

mh:;;rocontroUer a;nd the relay. The two green LEDs \viU conw ON; this >'.'lln cause the resistance 

of the LDRI to immediately drop from!ts 600kU value to a \"aioe of 400(1. This drop in 

n~$istance wHl cause a. signal to be sent tu the microcontroHe{ unit As ,~oo:n as the load becomes 

active. one of the green LED wilt go OFF while the other remains ON to indicate avaitabHity of 

powec The ml:c.rt~1ntroHer unit in turn, operates the GSM mtxkm according to the received 

signal to alert the user , 

\When the connected l:oad reaches the maximum set va.lueof lK\V~ this 'sNHi make the voltage on 

theh~put (positive) terminal of the voltage comparator to risc bgber than tllatat. the negativ'c 

terminal (L27V) hy def.ault This voltage rise win cause tb.~ blue LED to c{)me ON, and this 

leads to a drop in the resistant,e of the LDRZ. As a result of this~ .a signal is St~nt. to the 

m!cmcontroUer unit to act accordingly. 
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~ 
T""a:lWV 

u' . ..", 1 .", rtgure ~1', I ... k Circuit Diagram of the Power Monitoring Unit 

Thls i~ antnteJhgent. unit and the heart ofthe entire w(wk. It perfbrms the foUnwing fhnctions: 

y It rece~ves an the signals frOJ:U the power monitoring unit {wd the GEIM interface unit 

rone;eming the power supply, load condition and user's request. 

};> ltoontro1s an the functions of the dedicated (iSM modem used for the system desiglt 

), it deddes when the OSMull!t wiB a.lert the user about the power supply to hislher 

perfbrm~ the required operation. 

11 wa') designedu~ing an ATE9C52 l\tlkro~()ntrolk~ Ie that operaws at 12i\IHZ Oscillator 

frequency and powered by VC~ (5V) Three transistors and rdays "Yere connected to the POl.t ! 
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andlo! th~ mkrocontroUer. They are tu~ed to cunned: and disconnect thetuad and ahH)Contro! 

the (iSM mtwem, 

Upon the restoratJon of power ill the user's premiseB, the micmcontfoHerwhnlnW seconds 

iniualizes. ·the~ystem bys.witthing ON the GSM rnodem and connecting the load. As :WOll as the 

kmd wnnects, the microoontnJHer triggers the GSM modem to send an 5MB aktrt to the user's 

mobile phone that power has been restored and load actiVtL If the U$@' chooses to cut off ptnwl' 

Stlpp!y to the load unit, heh~hewms~nd a can alert tu the GS:rs.J modenL The mkmcontrolkr unit 

StllS$ thh can alert and resp~lnds to thcuser's reqttest to cut offthc supply to the load unit 

Also, wnenthe connected load exceeds. the maximum set value. the microconirt)Uer recelves 

sIgna! from the seco11d s.ensor but decides to\~~ait for 5 seconds to check if the cam;e was as a 

re5uh of power surge, If the caus.e tS mJt a surge, it tben triggt<"fS the GSM mKMem to send. the 

appropriate SMS to the "User's mDhHe ph(me, It is thw!11icruoontrolkr that performs alnH)st aU 

the desired fw%~tion.s of this $System. 

Xi At t and XT ALZ are the input and output of the c.rystal osdJ l.ator as shown in figure :3. 1.3, 

The microcontruHer operates ba~ed on an external crystal. This is an electriccl devi.ce which 

when eklergy is applied. emits puhes at a i1xed frt~quency, This tJ'equem.,;y is used to keep trat';\{ of 

timeM the mic,rocontroUer uses the crystaioscHlator to synchron~ze operatiGn~, The most 

common crystat frequende$ are 12}'-1HZ and lL059MHZ but the 11.059lYIHZ is more conmlOfl. 

Therefore, the 1 1. 059 MHZ c:ry~tal oscillator was used. for the design of this system. From the 

data sheet of ATB9C52. it\.vas noted that appropri.ate cap:1c1tance va!u~~ to be used is: 
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Since t~mer 1 of the microcontn)Her is used and micmcontroUers operate at {requeue,)' as low as 

Tnereiore:, 

23800 is the value used tor timer t to set the baud. ratt~, 

9600 is the equivalent ofFD~ this FD win be loaded. into the thner high t (TI-H). 
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The GS:M modem is the interf.ace hetween the user and the mkiHJCOnUdieL It perthrms thes.e 

>- Sends SMS .alert to the mobile phone of the user abnut the stat.us of the load :and reo;:!ves 

the ,-an alert sent by the mwr from his/her mohHe phone to carry out a desired operation. 

)0- C!.:mW!lunkates the us-er'"s command to the microcontroHer and relays the inf"tJrmation 

OHM mudern was used It is interfaced 'Nith the micH)controHe.r's port 1 and 2 through the 

tran:sist~)f and rday as shown in fig-iJre:3 .13, 'Whenever the microcomroUe:r triggers the transistor 

connected to the modem, it can either fe.quest t-;x the SMS in the draft to be sent to tilt: ut-ler ncr to 

put ON and OFF the OSM phone.. 
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SOFTW ARE SECTION 

As$tif!iMy language program \"(as used for the purpose of this proje'':t The source code \vas 

written on the tH$epad application software and late;r transferred into the microcontwHer chip. 

Figun: 3.20 ShO\\'8 the flow chart of the system's operation and the soft C{)tte is &hown in 

appet.ldh.R 

3..30CONSTRbCTION OF THE SYSTEM 

The cirwit construction of the system was carried out. systematicaHy as fOUOVlS; 

The drcuJl diagram of the system wa,.~ used for t.he step by step c.onstnlctton of each unit that 

makes up the SySt¢.{l'L Rachol' the unit was separately constructed with aU the constituent 

components arranged on a hreadbnard and t.ested 

The constructed units were finaHy assemMed together with the programmed chip in place to 

form the enhrecirccitand then tested to ascertain its correctness, 

The casing of the constructed circuit wa:; rnade 'Nith p0!isht.~d wood becau8~~ it is stronger and 

'\Mlthstan4 more pres~ure than the plastic" The casing wascarefuHy constructed such that it is 

:H~Wl:~. durable and can be mounted in :user's premises without stres~s, 
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D1StOnn@d It}ad and! 
send acknowt@dgement j 
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Figure 3.20 The Program Flow Chart 
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•• A summary ()fthe result.:; ohtained from the tests carried (Jut after the completion of the .systenl is 

Representation of the results obtai ned during te$ting of the system 

F'A:ciIONPERFORlVtKO:BY riESPONSE FRONt THE IN;[;ERPRETATION OF'; 
I! ! 
•. 1 USR~_ \ SYstEM ._~~~R.E~' .~~~~~~,.~ __ ~_ .. 
,1'"""" OU'>jliied rro'" thel s ... 'di'Shiif--;;ien Itl "set', I I'",,,er supply hAA h""'" i ) r·} ~ . 
~ ~ ~ l~ 

-- \ """"et oo1l<¢ to !Iw "y- mobile phon. afte.. 10 I restored and lo.d i. ,ttiy", 

· 1 seconds. I 
· :: 

:: 
: 1 m~,,·m ...... m' .. u_, mm.· ....... • .... • ... m u '--. -, .. m.· ..... •.• ............ .. 

'L rl of f5fJW cwd N t t N I 1ft f j • ' .. oa· cononec .'. ··!·o a crt sen· to user. . OrIlla sys . m opera lon ',,:'" 

j (Electric Bulb) 

t~I:W _fieet.r jl :~:. ::. :::fi~:'$1 ::~power consumption! 

~~ ~ .. ,.... . u".;;,.';:;'·l .. C .. ·.·.~:;'t~ (}r,p ~".rH)I'tl., t"': .. i:;.:.:.:~ .. ·~·~';4 1 .s. ".t'l. nl.~ •. , '. t'" ti..,:~." ... ;·;~~,;J'-;,:.:,.;~t <:'.,a;1" ';~. l c.aff· alert." sent fforn "''''. ;;,<~ 'J< ,r "''''''t''t''1~ ",. lv.,.u ",n~$ h ""yt"iJ' "" n"" ·!v .. ~' .. <>" r " 

I mobile phom~ to the systent t retu.rns acknmvledgment to been cut off I 
l~ . .. 1: 

j l U5:er about load status ' 

! user to the system. I umt "", ..... ...1 
---"",,............... ''''".................. "", ................. -, ""' ... , .............. ~-, ... ---
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RESULT IHSCUSSION 

The resuUs obtained met the desired requirem.ents. The units of the system vlorked properly as 

required, 'Iihen pm-ver is suppUed to the system., t.hemlCfocontroUer recdves signaJ from th~ 

operation. But upon the connection of another load (}f t 200W {electric ~wn), the microcontroUer 

c:utg:off supply tl.;) the toad unit when the user send a caB .alert and reconnects the supply if the 

4.4@PROBLEMS ENCOUNTER.D 

and thisw.as corrected by changing the rnicrocontwUer. 

';;' During the supply of power tD the system, the Hve and neutral terminals \\''eW 

interchanged and this damaged the mkmcontmUer hy supplying a targe amount of 

vohagek 

The search for the components needed for the design posed a challenge to the realization 

of the des! £11-
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CONCLUSIONS AND RECOMMENDATIONS 

5.10 CONCLUSIONS 

Aittr the design andcon;;structkm: of tnesystem, it performed the spt."t;dkd function.s as expected. 

Therefore, the proje-ct aligned with the basic factors emhe·dded in the concept ,Vhh this, energy 

can he saved since the user can ct)ntml supply to his/her toad fl-urn any distance. Bence s.ublEty 

of power suppty and reduction in the amount spent on energy is ensured, 

Th~s proj~"'t, when used together viith the pre-paid energy rueter, v.>1H enhance the pertorr:nant~ 

and utHh:ation of the prepai.d energy meter- It wiH also hetp the user to efficiently and effectivd y 

utiHlethe energy he/she paid for and reduce amount of energy that is heing\.v~~ted. 

Supplementary tas:ks should he carried. out on the SySteU'1 in the ft)How~llg areas to improve itt> 

perfOrmance, 

)- A cnarging unit shouhl be built to charge the battery of the GSM rn(JO.e.t1"L 

);;> A display unit might be incorporated to display the amount of energy con.sumed by tht~ 

U$;er. With d1h>. a smart energy meter is built 

r More empna$is slu:mld be placed on the design and fabrication of mini group pr~it~cts fnr 

£tude.nts in kW>ler h-wek As th.is will make them to he i.nd.ependent during their final yt~<:lr 

prq.le-etwQt'k 
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ORG OH 
MOV RO,#OH 
t+<)v Rl,#OH 
MOV Ri,#on 
Mev R.l.#OE 

APPENDIX B 

; , > ' • , , , , , , , , , , 9 , •• ,. , , > , , , , , A , , , , , , • 9 , •• , , , , , , , A • , • , , , • SYSTEN. 
INITIA1.r ZATION 
;. v , , >. , > , • , , , , • , , v , v • ,5sec DELA't 
LCALL DELAY 
LCALL DELAY 
LCALL DELAY 
LCALL DELAY 
LCfi.LL DELAY 

CONNECT .;CUR P2, 4. ; , , , , , , , , , ,CONNECTS LOAD 1'0 MAINS 
eLF. P2,4 

, 
") • ~ > ~ ~ .. ~ .. J A '" .. .. .. ~ .:, • .)0 • ~ " ... .. .. ... .. .. ... .. v .. ~ ) 0: -!> • ~ • ... .. .. 

CEECK""Ct>NNEC'l'ION: SNR Vl ,0 ,cm-nmCT; , . > ••• CHECKS IF LOAD IS ACTIVE UK 
NOT 

HOV R2,,#.t5 
CLR .Pi. 3 >~ • , , , • , , , , , , Jm PHDNE 
CLR Pl.3 
AGA.H{; LC:MA.. DELAY 
DSNZ R2) AGAH-I 
$El'B P2,O 
$:f~TEP2,U 

NOP 
N0P 
,."", > "v ,WAITS FOR NE1'WORK SERVICE 
MOV RZ,#5 
Ai::un:NN ~.LCALL DSLAY 
DJtn~ R2) AQAnm 
;: , > v , ' , , , , , 9 • , • < , < , , , , , v , , , , > , , , , • , , , , • , ., • , , , , ,mID <)F SYSTEM 

INl'flJlsk·lZATI0N 

,> , , , , , , , , , " •••• , , , , , , ,ALARTS TEJ\T l£.~.<TNS IS RESTORED 
, S$i:J$c~r: eLR Vi A 5 

LeALL PELAY 
SE-TE P1, S 
LCALL DELAY 
eLR Fl.S 
LeAlA... DELAY 
SETB 91,5 
LOUsL DELAY 

:CLR 1'1.4 
LOLL DEl,AY 



$ETBP1.4 
4CAkL DS4A.Y 
CLR Pi,4 
LC:ALL D:mLA'i 
SWfS Pl,4 
LCALL DELAY 
CLU Pl.4 
LCALL nmL-AY 
SETa Pl.4 

DRAFT ~ LCALL DELAY 

SELEC't"2 ~ CLF. P1, S; . > •• , A ,OPENS reB DRAFT 
LCALLPE1~.Y 

SSTB Pl,S 
LCALhD:mrsAY 

DWN; I:;LR Pl. -4 ; , ., SCROW DOWN TO 81>1£2 
L.CALL nmL-AY 
SETS Pl.4 
LCALL DEMAY 

Dwtm ~ CLF. P1.4; . > • SC*,OWOOWN '1'0 SMKJ 
rsCALLPELAY 
SETE fit, 4: 

V~L D:mLAY 
CL~ Pl.S;,., .•. OFENS 3:rd $MB IN THE DRAfT TO READ 
LCA4L DEMY 
s:m<.rs Pl, 5 
LCALL DELAY 

COtfl'IN1)E ;CLR P 1 , 5 
LeAL!. DELAY 
SETa Pl.S 
LCAl.<L DELAY 

DOWNJ~CLR Pl.4 
LCALLPSLAY 
SETS P1.4 
V"'~L DmUY 
CLR P1,4 
LCALLPELAY 
SE'l'BPl.4 
l£ALL DELAY 
CLF. ~l. -4 ; , • •• , . • • • • ,FOR"flCIRD 5MB '1'0 Ni:.WfBEF. 
LeA'LL DELAY 
SETS PiA 
LCALL DELAY: 

., .. "T A ..... .; C'MR Pl, S ; . . > • • • OPENS VOR"'wORP 
LCAliL PEUY 
SETa Pi.S 
LCALLPEIJW 

;CJ:,RPL5 
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. 

SETB1:?l,S 
LC1,:f;L DELAY 
CL$ Pi ,$ 

LCA."LLs DELAY 
SE"tEPL 5 
LC1U<L DELAY 

;.: <!. > ~ ". .. ~ .. .:r .. <! ~ ., ... v .. v .. ~ ) <! ,. .. ... " .. v .. <" ) " ... 

SEND_t:CLRP1,5 
LCALL DELAY 
SETE Pl.S 
LCALL DiiLAY 
MQV Rl,#7 

COM.; LCJUsL DELAY 
DJNZ Rl,COM 
CLf{: Pl.s.:",., ..... ,.,., .RBTUHN TO SCREEN SAVER 
C"tA~ Pi,.3 
LCA'LL DELA.Y 
SE'l"B Pt.S 
SE'I'Th Pl,1 
W'MP DESITION . > .. .. v ... .. .. '. ~ ~ .. .. .. ... v .. < ) <! ~ .. .. .. ... ... • <} ~ <! .. .. ... .. .. v .. ( ~ .. .. .. .. v • <" • .. .. .. .. .. .. .. .. ) .. ... of ... .. .. v .. <!- ~ .. .. .. ... v 

PO~;f:El\ . ...:CDN$lME_CHEClt:JE PL 2, CtIl>LN,: , .•. , J~RECK'$ CONSUMPTION RATE 
Ls1MP SURGE 

0*~ SMP PQWE:R ... 5MB 
C.ALLN :SB P2 .1, P{)WERS0.NSUME CHECK;, , , ,MONITOR'S 

LCALL DELAY, ' , , " }sec DELAY BEFOR ENDING CALI. 
LCALL DELAY 
LCAl.L DELAY 
CLF. Pl,3;,., '.<",., "<AvEND CALL AFTE$ 3sec 
CLRPl.s 
LCALL DELAY 
SETS Pl,'} 
SE"tE PI,] 
LCA:LL DELAY 
SWl'S p~, 4; . , , D rSCONNEC'r LOAD 
SETB P2,4 
LCALLPELAY 
LCALL COFMTIOti_SMS 
JB PZ, 1, $; . , , , , . P.M1SE P.:ND WAIT FOR CAl.>L 
LCALI. PELAY; . , , , , , " . A. , , ,3sec DELAY REFOR ENDING 

LCALL DELAY 
LCl>.JiL DELAY 
CLR Pl..};, •. A." " •• ,., • ,END Cl>LL AFTER 3sec 
eLF F'l.3 
LeAl;L DELAY 
SE'TBP1. :3 
SETB Pi. 3 
LCALL DELAY 
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CLR P2, 4: ; , . RECONNECT I,:)AD 
CLR P2-4 

POWER 5MB~ctR Pi A 5 
l;.CA.LL PELAY 
SE'l":B Pi.S 
LCP.1;L DElsAY 
CLRPLS 
bCALL DELAY 
SETE PL.5 
hCAlsL PEt.A:'i 

DOWN:l~CLR Wl.4 
;r.'C:A'kL PELA1. 
S~rr'E Fl., >1 
rsChL,L l)EL,.';'.Y 
CLR Pl,-4 
t.CALL DELAY 
SETa Pl.4 
LCALL DELAY 
CLR PL4 
1.e:ALL DilLAY 
SWl'B Pl.4 

DRAFT2;LCALL DELAY 

SEL£0!'~;a ; eLI< Pi < 5; <. , A , A • OVENS TrlE DRAFT 
t.C1\;"LL DELA.Y 
SETS 131.5 
kCAML DEl-.>AY 

DWNZ : CLR 13 1 . -4 ; , A ,SCR-,:)W OOjS,"N 1'0 SMS2 
LCA;'LL DEkAY 
SE:TE Pl,4 
LCAL!; DELAY 
eLa Fl, 5; > • < , , A OPENS 21m $t1S IN '1'l1E DEAFT TO REAP 
LCALL DELAY 
S'WfB Pl, 5 
LC:ML PELAY 

'0~T!NUE2:CLR Pi,S 
t!CALL DELA1. 
SE'l'B Pl,S 
LCALL DELAY 

~CLR PL4 
LCAlsL DELA.Y 
S$~ 1>L4 
LCALL DELAY 
C1R Pl,4 
LeALL DELAY 
SETB Pl,4 
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lA;ALL DE~Y 
Cl4t Wi > 4. ; v , • • , v , , > , ,FORWORD 8MB TO NUMBER 
LCAl>L DBU~Y 
SETB Pi, ,1 
LChLL DEIJI..¥ 

SELECT42 : CLR F:)., 5 
LeA'LL DELAY 
SETS- P 1, .5 
LCJUi4 DELAY . 

(' ~ .. ... .~ ~. :. ... .... v .. .. ~ ... ... v ~ ~. • " .. ... .. ) ... .... .... .. v .. ~ 

8E.wn:::n _ NUMB2 ~CLR PI, S 
LClU"k DELAY 
SET!> Pi.S 
LCALL DELAY 
er/R P1, 5 
L~L DELAY 
SE'':I;B P 1 ' 5 
LCALL DEkAY 

> 
~.<!> ........... <~v .... ~ .............. ~ ......... <-lo"""v .. <." 

SENP_12~C$R PI,S 
LCA1sL DE:LAY 
S~ PI.S 
liCALL DELAY' 
P,£V In, #7 

CtT:!M2: LCALL Df§LAY 
P,JltZ Rl, CC<M2 
CLR Pi>.]; v , , • , • , , > , , , , •. ,RE'r'VRN TO SCPJ3KN SAVER 
eVR Pl.1, 

, 

LCA'k4DElsAY 
SETa PI,j 
SETS Pl,] 
LeAk!. DEtsAY 

~ ... .. v .. < ." of ... 0;' :. .. .. " ... ~. .. < .. ... .. ~ ... .. .. ... v • ~ .. ... .. :,. • ... " .. .. :. .. .. .. .. -:,. • ~ .. .. .. :. .. .. ... .. .. < .. ... .. ... " .. 

DS$.tTION:s1E P;,L 1,ElGnm,; . , " , , v , ,.MON!TOR' S INCOMING C1>..LLS 
P:E$!TI0N'l:MOV~3<*Ol! 

JMPUBAC _:tONOEau 
B1G.tNE~l%GV RJ.#6Q 
COtWT.; LChLL iJZLAY 

JN$ P2, 1, DEs:vrrONl 
R3.C0UNT 

: SETS P2 . .1; < , , • , , < v ••• AUT()~lA.TrCLOAD DEA:::TTVATI0N AF7ER 

SETS P2.] 
LCALL COi"M'1'lON_SM8 
JMF WAI':t'_~pr-!"i 

IGgO}lE:Dd':JCALL DELAY;, , .. > """" .3sec DEl-!P • .Y BSPOR ENDING CALL 
LCALL DELAY 
kCALL DEL..A't 
CLR Pl,:3;, v • v , , , • ,> •••• , > FED C.1>J..iL AFTER j sec 
eLF. Pl.l 
LeAL!, DELAY 
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SETS Pl,3 
RETE Pl,] 
LeALL DELAY 
t"TMP PC¥lER CONSUME CREeR 

WATT REPLY: JB P2 ,1, '$; , , ,MONITOR: S INCU,-1UW CALL 
LCALL DELAY; . , , , , , .3£><.'::c DBLAY BEFOR ENDHJG C.i%LL 
LCJ\LL DELAY 
l:Cl~LL DELAY 
CHZ. PJ., 3; . , , , . mm CALI, AFTER 3sec .~*':"D RE1'tlRN TO SCREEN 

eLF: £>1.3 
LCALL DE1.dI..Y 
S'BTE Pl,) 
SBTE pl.] 
LCAL!s DELA¥ 
eLk l? 2 ' 4,;, , , v , , • < RECot#lECl' LOAD 
CL}i; P;L4: 
L.TI1P PQWER", CONSUME _CRECK 

; , • < > , • , , , • > , • , , • COliFERW.;ATIQN EMS>, . , .• 
COFHT1.0N", St<iS ~ CLRV,l . 5 

LCA!,L DE1:AY 
SETB P1.5 
LClH;I: DELAY 
eLF. PI, S 
LC]·J:,x; DELAY 
£;;E1':8 Pl,5 
1;GA1 .. L DELAY 

DDWN:t:J ~ CLR Pi < 4: 
LGlliL DELAY 
SETB Pi.v{ 
LCAI,J, DELAY 
eLF' Pl.4 
LCfi.1;I., DELAY 
tETE Pl.4 
LCA1.JL DELAY 
eLR P1. < 4: 
Lt'::ALL DELl>S 
swrs Pl,4 

: liCALL DELAY 

~CLR Pl, 5; . , , . , . ,0PENSTIIE DRAYI' 
LeAL!; DELAY 
SETE PL5 
!sCALL DELAY 
CLm PL 5; . , ., , . OPENS 1st 8118 IN THE DRAFT TO RBAD 
LCALL DELAY 
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CONT'INUE;~1 : CJ.,R P:1., 5 
LCA:liL DELAY 
SETE PI.S 
LCALL DELAY 

LCAt.L DELAY 
SETS 21.4 
LCAlsLDEJ;AY 
CLR Pl,4 
LCALL DE.tAY 
SeTa Pl.4 
LC-ALL DBLAY 
eLk P1,4;" >"'" ~. ,FORWORD SMS TO NUMBER 
LCALL DBtAY 
SETa Pl.4 
LCALL DBJ;AY 

$EL~CT424 ~ CJ ... R Pl. S 
LCAt.L mH;AY 
SETE P1.5 
V:M;L DELAY 

SEARCE...,;N'UME:§2:C4R Pl,S 
112At.L DELAY 
SEW P1. S 
LC:ALL DELAY 
CLR P1.5 
LCALL DELAY 
SETB P1,S 
LCAL!.., DELAY 

SEND~}22 : eLR P 1. S 
LC'ALL DELAY 
SErE PI,S 
LCA'LL DELAY 
MOV Rl,*7 

COttz:& ; lrt:hl/f; DElJW 
DJNZ Rl, O:JM22 
ClS< Pi > J ; .. , , . , . , .. ~ . , . , . RE'1'l;"RN TO SCREEN SAVER 
eLF: P1.:} 
CLR PI,:3 
LCAliL DELAY 
SE1'EPl.3 
SE'l"B Pl. 3 

LC1<LL DELAY 
RET 

. , .. ~ ....... , .... , .. , ... 1sec DELAY 
<'t:MOV 'tMDD, #.16; , ...... USING Tlr4ER 1 

W)V TEl, #3CH 
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SETE TRi 
J.N'S TF1. ( $ 
eLE TIU 
CLR '1'Fl 
Hie RO 
CJNE RC!, *20 , DELAY 
wo"! RO,{WH 
RBT 

$U'RGE:MOV' TM0.n,;l;" >", •• IrSING TIMER 0 
wave THO.#3CE 
MOV '1'LO, #0 
SEW TRO 
JNB no, $ 
eLF. TRD 
eLR TFO 
INC RO 
COllE :kG, #100, SURGE 
MOV R(!,,#OH 
JliB!i'l . Z> OR 
LJMp PO~1ER _ CQNSm-1E _CHECK 
NOP 
NOi> 
llOF 

OK;hJM?OO 
wm 
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