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Reasons to Incorporate SCADA

1. Public Waorks Director read about SCADA Ina
professional journal.

Recognized growth of the Tiown of Gilbert;
25,000 1 1990 te, 100,000 by new millennium

. Affordability of the new techinologies in 1990;

le. PC’s, programmable logic controller (PLC),

radio transmitters/receivers and digital/analog
Instrumentation.

. Human/Machine interface advancements;
computer: software applications and
operating systemes.

5. Acceptance within the Water Industry of this
revolutionary methodology; SCADA vs. RTU
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2. Visualization
4. Design

o NOn-prOprietary (all components)
* Graphics, Graphics and more Graphics
o State-of-the-Art
“To|S or Not to IS”




3. Software Demo

o \Wonderware - Intouch
e (enesis
o |ntellusion
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4. Design

o Seven Remote Well Sites

1. Intel' 486
2. 32 megabytes RAM
3, 120 megabytes hard drive




4. Design

o Hardware
1. Intel 486
2. 32 megabytes RAM
3. 120'megabytes hard drive
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4. Design

o Software Applications
1. Operating System — 3.11 for Workgroups
2. WWonderware - Intouch
3. MS Excel - report generator
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4. Design

e Human/Machine Interface

1. Pregrammable Logic Controller
a) Conditional LLogic
1), Boolean Notation
2). LLadder Logic







4. Design

o Communication
1. 900'mhz dedicated freguency.
2. After hour monitoring
a) Take home laptop w/
phone modem
b) Alarm paging
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5. Bid Process
July, 1992

X Engineers Estimate $ 253,000

=2t == 1. BL Weber Group $ 233,018
| 2. Phoenix Controls $ 239,060
3. C/J Energy Group $ 330,479




6. Construction

o Remote SItes (7 well sites)
. Antennae & mast
. Instrumentation Cabinet
. Establishing Power
. Mount and program PLC’s
. Establish Radio Communication
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6. Construction

e Centralized Site
1. PC workstation
2. \Main Transmitter/receiver cabinet
3. 50 foot mast and antenna
4. Establish Radio Communication







7. Training

o Software Integration

1. Wonderware School (5 people)
a) Graphic Tools
), Net DDE
c) Conditional Logic

2. PLC ladder logic




7. Training

o Egquipment & Instrumentation

1. PLLC’s

2. Radios (900 mHz)
3. Computer

4. Transducers




8. Real World
Application
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Operator: [ None i [
Alosm Pgur 537 557 5978 Ei m@%m|mm F’s’El
RESERVOIR
WELL —LEVEL | voi. | SYSTEM | weLL | BoosTER [Pgoner
STATUS . | . 4. p-s.l. g.p.m. q.p.o. o M Lo hi o |
well 3 0N auto 28.3 | D.BY 69 1,686 24 | a7264 2 70 63 a 70 62 !
Wwell 4 | oM auto T3 " SET POINTS |
21 Bb 1
4 i 1
Site 5 | opan auto 148 | 0.2 78 50 0 |a76656 30064 378 65 |
well 7 oM aumJ' 12.1 1.52 76 1,415 0 |a7067.2 8066 3681 64 3 75 65 |
well 8 oM auto . 62 tae | _® g 3 e 57 |
well 12 | ON aut 10.9 1.48 75 1,373 g |a a 3 a 70 |
Lindsay |riosi P;;"['l’ ':';'“E 1.24 A | % |hMWOW a W a3 58 |
“A;;:‘Iicli.i‘ DFF “.,'qanwui[. 16 }] I
Well 15 | DN @h d ot 1.482 (ZONE 1)
2 Jeman on these sites. (7]
Well 16 | ON @hand 17 1,496 rowez) [ 73|
Well 17 | ON @hand  Hirect pumping 69 1.429 oney | 58
Well 18 | OFF Ohand into sysiem | 37 [ZONE 8) | {4 |
well 19 | ON  auta 21 | 1 | e2 1,952 0 [a = a 3 ) 55 |
Well 20 | ON  aulm 153 | 1.30 (1] 1,234 1.181 I g 43 Jidd 60 |
Site 21 | ON  aute 13.4 | 090 53 1.513 L3860 [laiex a ] 52 |
52 W-ZONE | G842 Baflk ToBiK @ B 62 |
W.TP, RO hodh’ | vase — = - |
' ! 8o E£-ZONE 2 B00 [iIguik g a dpai 53 80 |
Well 22
well 23

TOTAL RESERVYOIR VOLUME m.g. equals 82% of trial reservoir capacity  NODENAME: YIPT DALY
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perator; | None fiwl —_— - ~== HISTORY 1.
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Operator |
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09 :ll!.]

Alarm Pager 5075978076

slusser

FI:|

MAP SYSTEM

=il 72 | ovenview ‘[FJ! | F4

HESE H:‘-I'EHFI .-".i'rll 1 2 r_-| 1 .-:r s1
WELL LEVEL ~
STATUS i, | .
S
well 3 M  auwto F
well 4 oFF  hand
Site 5 |closed autol 136 |
Wwell 7 oM aum]' 9.2
Well 8 ofF  auto,
Well 12 | oM aut 15.2
Undsay [ciose | P
Al T _ A bl
Well 14 | DFF . nareservoirs
Well IS | ON @h d
i i on these sites,
Well 16 | ON @hand 17 1,495
well I? ON @hand  Wrect pumping 7t 1.410
Well 18 | OFF Ohand inio system 1 28
Well 19 | ON  aulo 16.2 | 1.1% 62 1.988
Well 20 | ON  auin 150 | 1.27 Bt 1,222
Site 21 | ON  aulo 145 j 1.01 63 1.509
south norh 70 W-ZONE )
W.T.P. 11.44
05 242 a6 E-20NE 2
Well 22
well 23
TOTAL RESERVOIR VOLUME 18,53 | m.g. equals 66% al tmial reservoir capacity  NODENAME: YTFPT




|1 P2 | oveRviEw |
{- MJ-im M [|Aany
HEEEI-I‘-I'D]FI
WELL LEVEL | voi, | SYSTEM | weLL | BoosTeR |Pgonter
STATUS o A L g-p.m. g-p.m. by lg  hi o hi lo
Well 3 04 auto 147 | D46 Tt 1,776 780 | 372 6423 71 60 a3 70 B2
well 4 | OFF hand = 22 | SET POINTS
Site 5 |closed auto 136 | 057 7% | f 0 |a7663 3275 64 a 78 62
well 7 oM auto 8.2 115 76 1,458
well 8 | oOFF auto 67 13
well 12 | ON  autdl 15.2 1.09 79 1,419
Lindsay |r10st —P;‘;",f ?5“; 2.70 G4
il _.\_I :_ . .?.h:_.. ; =
Well 14 oFF  hand no reservoirs ia 1
Well 15 | OM @hond L 79 1,491
: Shnx . onthese sites,
Well 16 | ON @hand 17 1,495
Well 17 | ON @hang  Uirect pumping 7 1.410
Well 18 | OFF Ohand  into aystem B 29
Well 19 | 0N avia 16.2 | 1.19 62 1,987
well 20 | ON  aum 150 | 1.27 B2 1,217
Site 21 | ON  amo 144 | 101 52 1.508
south norih 70 wZONED
W.T.P. 236 249 | 11.43 —
86 E-ZO0NE 2
Well 22
well 23

TOTAL RESERVOIR VOLUME

. equals 6% ol toia




Date/Time: [ TUES. 7/13/04 11 :13 MAPR I 2| SYSTEM ['_]r 1 il
Operator: l None OVERVIEW e R T
Alarm Pagai B07-593-8026] Trends || Diag. GEN LA%SESE_

=
G T -
s = -
=5 F‘“‘_‘l\_:- ol e -
2 o pro _.,'.'- =g
e 4,904 g 866 gpm It J |
;T. . = : I W
Well 20 | DN auto 156 | 1.32 T4 1177 3,233 a w 2z0T A3 A5 74
Site 21 | 0FF  aulo 55 | 054 50 | 71 laf® a a 50 |
1 56 i V-ZGONE ¢ 4,904 T e X 56 |
W.T.P. Sonils mndh ‘ 11.47 _ . 2 = = |
! : . T4 E-zOME 2 6A68 |13 D&% a a 43 Uik a 74 |
Well 22
Well 23
TOTAL RESERYOIR VOLUME m.g. aquals 65% of tolal resermir capacity  WODENAME. YTFY 1 m
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Operator: [ None i [
Alosm Pgur 537 557 5978 Ei m@%m|mm F’s’El
RESERVOIR
WELL —LEVEL | voi. | SYSTEM | weLL | BoosTER [Pgoner
STATUS . | . 4. p-s.l. g.p.m. q.p.o. o M Lo hi o |
well 3 0N auto 28.3 | D.BY 69 1,686 24 | a7264 2 70 63 a 70 62 !
Wwell 4 | oM auto T3 " SET POINTS |
21 Bb 1
4 i 1
Site 5 | opan auto 148 | 0.2 78 50 0 |a76656 30064 378 65 |
well 7 oM aumJ' 12.1 1.52 76 1,415 0 |a7067.2 8066 3681 64 3 75 65 |
well 8 oM auto . 62 tae | _® g 3 e 57 |
well 12 | ON aut 10.9 1.48 75 1,373 g |a a 3 a 70 |
Lindsay |riosi P;;"['l’ ':';'“E 1.24 A | % |hMWOW a W a3 58 |
“A;;:‘Iicli.i‘ DFF “.,'qanwui[. 16 }] I
Well 15 | DN @h d ot 1.482 (ZONE 1)
2 Jeman on these sites. (7]
Well 16 | ON @hand 17 1,496 rowez) [ 73|
Well 17 | ON @hand  Hirect pumping 69 1.429 oney | 58
Well 18 | OFF Ohand into sysiem | 37 [ZONE 8) | {4 |
well 19 | ON  auta 21 | 1 | e2 1,952 0 [a = a 3 ) 55 |
Well 20 | ON  aulm 153 | 1.30 (1] 1,234 1.181 I g 43 Jidd 60 |
Site 21 | ON  aute 13.4 | 090 53 1.513 L3860 [laiex a ] 52 |
52 W-ZONE | G842 Baflk ToBiK @ B 62 |
W.TP, RO hodh’ | vase — = - |
' ! 8o E£-ZONE 2 B00 [iIguik g a dpai 53 80 |
Well 22
well 23

TOTAL RESERVYOIR VOLUME m.g. equals 82% of trial reservoir capacity  NODENAME: YIPT DALY
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Well 20 | DN ouy On Delay:

Site 21| 0FF o | of Syl e : ciz a2 |
W.TP. O Dalay 188 == | | | 7R 2a

Well 22 B eh G

Well 23|

|
|
|

TQTAL RESERVOIR VOLUME m.g. equals 65% of tolal rzservoir capacity  WODENAME: YIPZ 1 DALY
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DatefTime: | TUES,  7/6/04 15 :27 | g

Operator: | None ]
Mlarm Puger E07 595 8076

€000 | 15
ImI__.—_ P o k]
5000 ] T, 1 e
by 35
4000 o Y 7 B
- .
e = = 3000 T =
TSN SR RS Ry MKl il S e e e S S G — et L
e T et 10
My e o e O S 3 e L e WA
. ] —t | e — Lo
= ' 1000 SRk e
1] Ny
ol — O a7 63 0
16 20 00 04 08 12 a70 62 L6 20 00 04 08 12
M wWali3 Flaw (gp.m) B Woll 3 Res. Lavel 0-31f) e
B Well3 Booster Flow (g-p.m) 0.80 m.g.
Y B T ) W I WP T VEMR T P—— s ——. —— ar T
) S EFL = B e D S gg_ ________ i”__" e e T 350
+———)yr ol q — = — - =~ =4 — r—F == —3f— =—— = =-=—
-.ll _kaﬁlnﬂ#‘:*” ,F,rl..._,‘w.j,--r_rq i 70 igg
&0 T o
50 200
| ¥ gg ' 150
B9 0 L. I 20 - =J j'“-*—wrl_—--—lﬂﬂ
: WA B FEPETY BT ST CUSLES GLMMEE T Am—— e T
| D | | -
16 20 00 04 08 12 16 20 00 04 08 12
B weli 3 Pressure (ps.i) [l Well 3 Booster KW (0-300 KW)

I Woll 3 Booster KVAR @400 KVAR) | next | prev.

Note: Trends show 24 hours of data. el




Date/Time: | TUES. 7/13j04 11 :17
Operator: | Nnﬁ:

Alarm Paguer £02-593-8026)
IV EIITEN WA AR TENDS

I SYSTEM - = bl 1
i OVERVIEW [ Fi | N

Trends || Disg M MESE ll A

30000 35
— 1l Elart
25000 3
. i LY. . 20
"—————:ﬁ%—f——:‘-'h‘m'”——— 15000 - NN IR AR R AR
4 ! 5 7 ‘____"'."_“«l.‘t,..:.'l';’:{_ Yiw '] 2 352 S W =3 a2 ——15
T e '""I.;"[: —=10000 S T e e s 10
Wy i ,._'-«.'\-"-. Il‘r"l'.. | =
L) il I ....-"I'r 5000 I I 5 Ly wlluams
L 4 . L 0
12 1é 20 00 3‘: 08 Y L 16 20 0o 04 08
L Sy Vi =
B WTP Wast Zona Buoster Flaw barits: il ia o ame B WTP North Res. Level ©3111) i
W Resarvoir Backfill (g.p.m.) wole a a WTP South Res. Level @31f1) 1150 m.g.
a ae W
T T T _— -—r= 100 | = 25000
: DE i su= e Lo pes Fop LY. LR . N L
e e : "‘-'L"ﬂ'-tr_ 20000
= . — 70 | |
N IV = . UEp - , r‘*'“'ﬁ"t ;15000
50 , | A
’ 30 -..-M,,,.-' NSRRI My
3 12 = 1 . 20 e —1— T———eg
7T A N e -
12 1le 20 (811] o0g 0E 12 16 20 00 T 06
B WTP Zone { Pressura (p.sl) Pump7 VED % vTre B WP East Zone Boosier Flaw {gp.m) | e Il prev.
B WP Zone 2 Pressure (p.s.l) Pump 5 VFD % e B WP East Zone Booster ]
o T oo 232w Wz b
e Rl Jrase WTP 22+ W13.W20)




Date/Time: | TUES. 7)6/04 15 :28 | Log;

SYSTEM

Operator: | Nane ] OVERVIE'W
Alorm Pager Diag. |
AN NEdL TV T WIS
6000 25
%3&’ o Ve Ml
- 5000 1.70 e ————
R 4000 A4 P e
\ || || 1.30 15
,’i’.ll- : 3000 1.20
LAl J 0.50 10
' fr <000 0.7
I | 1000 D-EIB 5— Loy ol i i s
I
) N 'RanE "
L6 Z0 00 i 0% i2 booses L& 20 00 04 08 12
h gg M Lindsay Res. Level 025 FT) 3.24 mg. Freee
W Lindsey Booster Flow [l Res. Backill S Bl Lindsey Pump Station Level 025 FT) o
100 S e —— 108
23 IR g
70 - 70
I|..L._h"""'u""' = "’Fvﬂlt- =Yy A Sy &0 | I 60
10 I 10
I [l
30 | : 30
—Hm- I | 1 20
10 , 10
0 | I L T~ T D
L6 20 00 04 08 12 LE 20 00 T | 08 12
B Lindsey Pressure 0-100 PS]) B Lindsey Booster 1 VFD Speed
W Lindsey Booster 2 VFD Spaed next prev.
Note: Trends show 24 hours of data,
refurn
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Date/Time: | TUES. 7/13/04 11 :14

Operator: | None
Alarm Prqur 5075938026

R - | TR o -I'!I! ﬁ*"
: | [
:::::'::m:::::::‘::jﬁl—“
B |
e . P O 40, ) VO SN Aty
WL YR
12 16 20 00 04 08
B Well 19 Flow 02000 GPM)
B Wall 19 Baoster Flow
Waefll 19 Backfill Flow
" T IS SN R ST I ——
i O R (N (R AT
e e Eem— ——————
| J | L
L] !
| |
|
{
| !
2 SRR SN T ST N ST
12 16 20 Qo0 04 08

W Wwell 19 Pressure 0-100 PSH)

Noie: Trands show 24 hause of data.

slales
1 g ww

1 a

100
S0
B0 M dws
T
60
50
40~ 1o snen
30
20
10

62

16 20 Q0 04 0

Il Well 19 Res. Level 024 FT)

8

preseat
wolume

100

wLth |

1.43 m.g,
90
30

T
70

— 60

S0

40

30

o R -

12

— e S

| e

Il
— 1]

16 20 00
B wall 19 Booster 1 VFD Speed
W waell 19 Booster 2
W woell 19 Booster 3

10
R

next || prewv.

return




Date/Time: | TUES. 7/604 15 :30 | Log;

Operator: | None

Alam Pagei 502-593-8025:

I

SYSTEM
OVERVIE'W

Diag.

Fa) EVENTE

ALARM | ALARM |
el e

1L T Aidi. TINE VDS

Hote: Trends show 24 hours of data,

e — e —————

.6 20

00

04 08 kg

B wall 17 Flow 03000 GPM)

A

- :,:l__.-l-l---"....----:-1"—"{,.,_.,=

.6 20

00

04 08 12

B weil 17 Pressure {0-100 PS)

100
50
80 e dum
70
60
S0 Ly i
40
30
20
10

next prev,

retarn




DatefTime: [ MON.  4/6/04 08 :14 | [Log MAP nsw.:gﬂ.rElgw D pARME D
MQpebetwon] %d through %d or %d through 4 [, M= — AMR:'EI&F;"M —
Alarm Pager |[50?-593-8026 Diag. GEM. AGES PAGE HIZLO DEMO
O E TG M
N Y I - 2 - Hi setpt.
_._;"’__‘,-r"'"_"“\.\\
4000 =~ fff - 1
] T — Lo setpt.
n,mrﬁl.lmoa T rose
l | U =000 L0
— H'[LWHI\ N 1000 5— Lo alarm
P
0 Lz 0
. 12 1a =0 oo 04 R3] 1 [ s 1= 1& 20 oo 04 08
Well 19 Flow {0-2000 GP M) present
Z a G0 ’ volume
B well 19 Booster Flow 5 3 B Wwell 19 Res. Level {024 FT) 1.2& ..
Well 19 Backfill Flow
100 100
50 |y R J J{“ﬂwfl_—i 50
£ B~ Hi alarm llhml |l" erhw L“' lH g0
70 ] 7 70
| e v o &0 &0
M Y - ' b ‘-Mu-..-l"‘r“‘ 50 50
4@— Lo alarm ‘40
30 30
20 20
10 10
0 = 0]
1z 1& 20 oo o4 08 12 1& 210 oo o4 08
B well 19 Pressure (0100 PSI) = Well 13 Booster 1 VFD Speed y
Well 19 Booster 2 ne prey.

Mote: Trends show 24 hours of data.

B well 19 Booster 3
return




Date/Time: | TUES. 7/13j04 11 :24 |

| svstem () T e |l
F2 £ . Fa Fac b RETed

Operator: | None | . SCLLSS [__—"m !HIEIQBLI ARM || ALARK : ; TOUR
Alorm Pagar 502-593 802E| Diag. GEN | AGES | PAGE ||7HIJ1_(‘| Lt | DEMO

aswwawe____________________________________________________ ]

Lou

TAGMAME HIGH  LOW RANGE JAGNAME HIGH  Low BANGE
W3_RES_LEVEL | 308l 10] en@ W3_PRESSURE |  e00]| 4s5.0] ois0PSI
W4_RES_LEVEL | 20| 40| o2eF7 W4_WZ_PRESSURE | 90.0}| 3s54] w12ses)
ss_RES_LEvEL | 230l 225 s0| o2aF WA4_EZ_PRESSURE | o0 3s0] ®r2sPs
W7_RES_LEVEL | 60| 80| o18FT S5_PRESSURAE | 50l ss0] we150ps)
W12_RES_LEVEL 2as{{ 70| w©a2aFy W7_PRESSURE | 85.0{| 500| e1sapsi
LA_RES_LEVEL 228{| 60| o24F7 w8_PRESSURE 920{| 42.0] e100PS)
LA_PUMP_STN_LEVEL 25| 6] o024t LR_PRESSURE o2.0] 20| wvisaPs

|
|
|
W19_RES_| EVEL | 236|| 50| o24FT W12_PRESSURE
|
|
|

g5.0]| s00| ei100ps)
W20_RES_LEVEL 210 || 20| 024FT W14_PRESSURE 8s.0|| 0.0 D-200 PSI
WTP RES SOUTH szl 80| @aFr W15_PRESSURE s00] s600] wsis8PS)
WTP RES NORTH nel| 20] oenFr W16_PRESSURE s.n|| s50.0] e1s5aPsI

pon|| s0.0] eteses
W18_PRESSURE a0.0|| ana| si100Psi
W19_PRESSURE go.n|[ 400 wo-300PS)
9s.0| 15.0| ©0-200PS)
95.0|| 15.0] D125PSI

W17_PRESSURE

N e N S ——— re—

W20_PRESSURE

W21_PRESSURE
WTP_WZ_PRESSURE
WTP_EZ_PRESSURE

85.0]| 400| w©300PS)
90.0|| 400] o300ps




BE AWARE LIST

1. When W.T.P. is backililing fvam the system the togie
in the SCADA system drops the sel poinis to fower
vaiues [50 and 40). This assures that when bacidiil
occurs, the boosters al Well 88 aren’t emptying the

the reservoirs at the same time.

2. When Sie 5 will not fill or stops tilling, look at the

site pressure, It the pressure is 65 p.s.i. or weni that
low during backiill {fook at real lime trend}, then any

backtiliing will stap. Somelimes to get it io start lhe
backfill process again. a slop backtill needs to bz
initated. You do this by setting the reservoir level
high setpaint, lower lhan the reservoir level al lhal
moment. Aller you wait for the polling cycle, about
3 minwfies, tlhen return reservoir setpaint back. Now

backiill should occur.

3. Sometimes a1 Sile 5 it seems the wrang booster
is running, This might he an indication that lhe PLC

needs o be reset ai the site.
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