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1 - Stripping

2 - Aerobic

3- Anoxic

4 - Anaerobic

5 - Microstrainers
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1- Storage

2 - Sludge conditioning
3 - Thickening

4 - Stabilization

5 - Sludge dewatering
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1- Annunciators

2- Alarms

3 - Discrete or digital

4 - Analog or continuous

5 - Signal-transmitting device

6 - Readout or data display readout device
7 - Indicators

8 - Panels
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1 - Graphic recorders
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1- Biological oxygen demand
2 - Chemical oxygen demand
3 - Total organic carbon

4 - Volatile organic carbon
5- Totd solids

6 - Total suspended solids

7 - Total dissolved solids

8 - Volatile suspended solids
9 - Fixed suspended solids
10 - Oil and grease

11 - Mean cell residence time
12 - Level measurement
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1 - Screen start-fail dlarm
2 - Bubbler
3 - Transducer
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1 - Responsive
2 - Representative samples
3 - Standard operating procedures (SOP)
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1 - Records
2 - Early warning systems
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1 - Supervisory control and data acquisition (SCADA)
2 - Detecting and isolation

3- Diagnosis

4 - Anaysis
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1- Statistical process control (SPC)

2 - Moving average

3 - Exponentially weighted moving average
4 - Cumulative sum



I I 9 IMSE LB adial 1 1 yiolyl S g (605050 slaid], or

al395 (551950 5 53 oo (W o],y Cynnd —T1-0

ol 5l 3,90 3,Skas 4y S (gl gl U8 b ety o Sigd o Jold |y (almjiol)l cailig) (5)loyose sl el
e w3 b9 58055 Sge a Wl S 5 s albole Sllas Lulyd oaiS e el ol @Bly 55 canl (950

©uo 513 (5l 3 wheo G el )y e —¥-0
¥ Ooiu ) il clisee gladilols 03jL b 5, Sles saimd jlis z8ly jd a5 miwa ol ol )l s jy0 (g yuly sla el )l
JKs TS TSSCOD BOD «)lg5 oo b yiol)by oyl e 1 .l sl laalb 51 G ya 5 Slos s 0956 ¢yl cloial,
sile 25 g03 Sygo ol 9y S el o392 Sllas (o)l bl b orims i & o tel)l ol cpizman 3y U ) pyilS
gy (S J (2T 4 1z ol 8 el ated ul g Gl 56 1y o299 PH 5 (6399 slod il 5 Sligal oy
g ol > Jl 5oy 5l g0 4 s xSoke 9 sk Ly 3)90 0 |y e LMl Wl oo b yuie pl lilioul g il
@ poil Gyso 1) piY o g S menal g o wly ool Cawddy 3,Shos 4 dogi b amd Conddy 4l Kty loladl slog]
) s ol csloisly (s il b L ool plol copllae 3,Shae & it (slialy 5 Sllae Ll et sl
5 Joddl S 0956 pols (sloaly V=0 0 )3 caldl jd gl oo 4 |y Slysl JialS jslaie 4 &l wSii lolidl g )y

el ool 0ds (6 yglaen slaodly (5ilsy 5l Jols uls (slue  psY clolas]
©03¥ (AWol Ololadl g basly OleVb! Judod g (il -A-0

ST -Y-A-0

) Mo V0 Jga bl ol 0 Jbjojae 550 48 el e SIRST gy 5 g Sllas (s (sl Sl o
Am3 o Ui p3Y Mol o Jsoly g LT e ol pon ] s b ST )8 55 ol S o

Jos 3 Labs 4l a5,le a8 W) olyen 4 35 1 (6,50 Slles Mo (Sl (sl pSasl 0rds b Moy 0gMe

U 4 515 n o5 Sy Sy S sla o 5y g 53 55 o IS sgign <5 o o] 095 Jus 5 ¢ Sz 3,5

Wgis 48 )3 Sy Mo (pl @8y (sl pome (sl ST L ! Do gy yooe (SimSh § ¢ oS (s (SHb ASle (gdaxie



ot S (65071 (g 0013 4713 gt —p2els JurS

[V] ps9b] OleMb! Jalox 9 g i — V-0 Joua

o3 ©bolad! Jloial Jle Sldes byl 2 s,
AT g3l el GRIBL | & 98 el 0 I Jow | 92955 MO (Swas |
Sial losie 44h 4
I 8o S
b JSite onas casliol il | sl | 2 Bab 25l e gess | Y

: : - PSIesl (639,9 JUI
b Coglize ) sy eg ozt ©labs Ll ,

82909
J 03 Gby g S g, iulisl sliie ()8 g Sk 5o ol & bles Y
. . ot . | SWB B s ) e ag2 .
3y Sy bl cbais jl dbdbnr sbed ) ) Yool AR
< )

(Fowbe cbaiss 4
Cusd slad )SJLNI S b paew

sl e 390 3,

o Jdl 35 515 Al | J 5 ol o FSG | 5 e g by oy | ¥
s Jlal i ple

Al -Y-A-0
Glo b bwgie Hlde duulee (Cuwl 0ad 13 Y0 Jodz> 0 ¥ Mol Clelidl 5 WSl classly Sldas OMSUie
il 283 (ghyaly gy Hlme Glgie & Sl o Juad bwgie Jilas) aasie Gl Job j b ySaly o ail

..)).:f )l)ﬂ ODL"LLA‘ .3)9.&! PR W) d)sié&

[A] S ails SleWb! Judod g 4305 ~Y-0 Joia

p3¥ Sl Sois! Jie Slhes lylpd | s,
Sl g, 0,8 7,1 claioe diljg) (gouisind Mol o Sk g )15 dgng | alaios jo baashy il )
P93 Lo 3 s 9 ClieS (il | (Sl b S o5l S puo
g3l b Loy
4l yto /¥ 3 ey oyl 4S5 B b Csyw | s)yglaenr sladils oS lade A
elbasly 5l oslizl b il loj Lialil coadlsn ials s 5l e opdlsn 01

alaie 4y (3959 by (2B L g Sk

P9y oo ka5 ()il Al )18 5 JBal | S ails dlaes A Gype | Y
VB YA e S pd jlid yily &S5 S A el ) canliol Hlid | gpSB sladily 24 ¥
(ML Py '/Y') aadses 3 s o u.gl)sl ]9.& Cewsliol o S 9 )l.)% X5,
29kl dlge b S5y Bayb I cas po () 2 daie 3 (2> o5l Sy

1- Flash



I I 9 IMSE LB adial 1 1 yiolyl S g (605050 slaid], 23

(i di —Y'-A-0
5 oo 2,50 Ll bl Gy 5l U8 1) (et (g 50 ool dg2ga SMSe g allad et (sl oo
Jsb )3 3l oo 5 (o )l daasly Sl (gl > 0l |y ol (gl 00 (2l Sllas alio 5 azdly ldl o Jgene
olej Jgb )2 Blee dol> dlge 5 BODg Bl jlide 3529 ol L el jukio sl (£39)9 ol (Fobo Olpis dlanly 4 5o,
B sl gy a5l IS 3,8 U Vgons gl s shaise 3,S0es (4] ol SIS Ly

2,5 (gdi d&td Y=0 Jgda Oygo a4 g oo |y cwsad clayogs 53 Ll sbul clde § Sllee M0 2395 0

Sl Slo -£-A-0

ool OMSie b X9 duolde izl 3)90 polie odgizme b Wb wid pbul (clajiolejl s 9 odd (g pSojlul ol
5 B ] 35 Sy chailo Jpone sllas SOMSe 5,8 pbol pa) g 3 Y slo ol 5 00
i sl 2 {F] 155 (Sjaytabiy 5 Copte plasl YAY ol 55 11 0-F psr 9 85 535 g sy gt o3 3529
Slolasl g cde ( Slles O aoMs ol 4 0-0 ¢ ¥-0 Jolin ;> .Canl 0s 0,Lil bgyyo (sla Jooly g Lol ol Jle @
ol 04 D sy ) ouds plodl Clialive ¢ by g pSojlil 4 as gl b Sas (>Nl

[A o V] Guwidad oo coleWb oo g 4y 3od —Y'—-0 Jaua

P ololadl Sl Jle Slles bl | s,
0y (el odlatul o5l Gl (a5l
(leond Slge (39331 | Rl a3 5 o9 ) e (Susll
S92 Cogo > s 2 S5 P> O 8 ol dlge z9 5 (WSl 5 o>
o alss Gl S5l Gl (S ol
e (g2 o5
SR sl (25 oS b gl ‘ )
Jols dlgo LBl
OB 0l Cua Lod &l puss
wlod slagl e Cuss gl ol oL o robe ol
o Bl g5 b yrasd oy o Sa0me ol o b (mio Gl sey
o b geio GoNSE Bl g ()
Gt ) g e | ogleer Sl o MBIL 5
@) g e o
SRSy oo sy Joe e by JUb (20 jes lalS Mo oo €S
S &y o S ple el g0 3 ol Gl | aels DS L ol gp b SBS ) L
oy o o O g v
Loy dlass ol S 2 P A (gl i
Lo JBL dhias Lol Bl L jpess N 2 slagse o9 o8
o Bl 29:aS L g (o>




00

[A o V] suniddi (B9 SleWbl Juloi g 45005 ~Y-0 Jgu dald]

ol (601 G 00> gy ey e

o3¥ ol

Slain! Je

(Sldos Lyl

o> den )3 ol SesleSh mjg
O 5255 Al (o g Sl (9,8 oS
Gus a8

8l (2925 b yrend dajs ) pus Sa5me malal

ol Gl e b

0P 3l oo a5l e 455
o9 6)9160.’} Slolw yo JKl
89979 ol dlge )b als

robe slaglye 3929

Sy clale 3 oS
oo el

o5 oy daxe @il (5 S Al Slles moal
b J3l g b

s @8) 5 o

o (353

o a5 plys il

SR slagly plels

P S 315‘, 5 ab s gl Ul dg>g
299 NS

o Al gl 5

o5 o2 Call ploj (39 L

5399 Sal> 3o 5l 138l

CBle o33

Ojg N Oy U oopd Al cae g Sy ol
olbae jogase

UB5%5 b e

dbund Sllas dgups NS 2olon i

Sglge JUIS p> (adlga b (ol dlge 3933
wwlod coaS Gl @y ood ean Clles S
sy 0 b wsle caslie glis) § lisd sl
O CasS Do b il &y ol

s @By g rosd

o (355

S L oS Ninia _plionsd Slgo § o3lizu)

wegae () o AdsS g e oS
(oo oL

Saslaer Climes » MBI L 5 s
o

Sogla—ar JLOK 5 M5l Saus
oMol

ord slaai) )

P Al gl

(o 3o 92

oL




I I 9 IMSE LB adial 1 1 yiolyl S g (605050 slaid],

[A o V] s1ass SBlo CleWbl Julow g 45005 —£-0 Jgi

o3¥ Ol Slosa! e Slles byl

D9 dsrlie 0-0 Jodo Vi) & P b (2B)E

D9 dxlpo 00 Jodo ¥V cady 4 | 40 gl & L;T L Sdapied 2 )l e b
395 5 2S5y olyn oo 4o ) L )
36 Jta lyie @) 3Lj ks BOD L L T‘ggg o

(o2 atuad slasnlh Canliel s

sly plgee &8 Slasde plal 4 o Sledde drai > Slos 04 (S5

Dy, Jledde ddai 3 Sles ]38l

Foo B3 lon o 0l | Jolore p3uST talS

29 dxlpo 00 Jodo V@) 4 P o35 (28)8 Slosl e ol

D9 dsrlye 00 Joio ¥ & LD g 3y sl e
sokaie & (Sea ylade U (S ol (Rl | Sl Il el 39 5 (S b

oo 51 o5 o5 . VS 4 e
Gl ol Jl e Sgudee o> | .
(@ zooy B JSi5)

03k pials gy >

Slgs o &S bod il

Cygo & Cal ldls o 50 ¢ Slo &S oKn | culdl el jo pun 4 alafio (39)5 by
g 03)51,d (Silge | 4 yie Wl e g od LML 5 SYsb 4

s Z . ‘)9& M
298 S &

wpliz g 0,8 S 1) (Sdgpn )b jlde | (Sgpam )b el &5 ol Sy b
bl ) A5 gl ©Ad Al 2l e d9ubs Sedids (e )3 2

g dlge do 3l i cdale

@l e glos 0 b el @l | dx Gl dlo b ol Ol s pas > BOD 4 las

S| G o (295
Ll Gags b pesd | G2 0 L (SSS b (S8 4l
(S....‘"43
omw&aﬁyﬁb)«xﬁ )Jﬂd)giwébbwydl)&

L o

1 - Freezing



ol (601 G 00> gy ey e

[As¥] leSa Ldlo Gledbl Juloss g 3356 —£-0 Jgda ol

03¥ ol St Je Slles bl | s,

CBIESs ol 4 ol Glp (2905 sy eddd 9 e 098 JlY

S Socend oolod (29,5

sk ol cuss 4 Qb Bl cual b plyie bos @l > & pobe ol
2,8 S8 oled

dlge o 3l i clale
» BOD 4 sl ¥

o el dlse chle g oY i Ges opp | o) SlETL oo 4SS Cud (g canlial

4 9y Ny b odg Hlasl 3y90 3lie Sl iy aoslix

S o> (29>

wgb
Sl bg (ool pd adsw cad Wb by il 8l
P S bl & SIS 4 08 oilas ]

Do dxnlpe 0-0 Jodo ¥ oy 4 | adidd oes 4 ol dlge s I i b

Blo b Il cusgy Jdbs 4




I I 9 IMSE LB adial 1 1 yiolyl S g (605050 slaid],

[V] slaSs sl blo 43 03 Cloludl —0-0 Joua

©3¥ Oboladl ool By S ),

il 1 Sy 5 SLEL 5 6 oles Gl
(JE glalad sl a5 5k g (gilal Cangy Gl polate 4 (S by S ilEl -~

osd By 4ol 3,5 e g (2308 lp YU L8 b Of )5 -

Sl oolaiwl b osds QBye anl 13,8 95 ) -

oMb GByE e 4 (S odd 03938l HIS Jlide el ¥ JIY Cne 4 IS Jaloe 1 eolainl -
D1 i

: SBle pad JB)E )
yol ol Blo (Bl 0 &S Siae > @yglys plab clb 1) Slo coelw ¥ ot 4 s o -
(Slo 455 R 3 49l Lnlidd (o> (Sdgyi )b 45 0,8 dag b Al old wB S iy
295 455 o Cad b (Blo Sl WS (> g enis > Sl e

iy g St oo b ol g ab QB)E JSte o (slael) 5l 5yt (9,8 Sis -
S 3y90 Bl (fiie g (o el 4y ey (48 S sl Y plo D9 o0 3985 BB 5 Canns

Al paxie atan din U celo Ll casl S

St e -
ol 2 Skes Jal58l (sl Y Sllidl pll g (it (o> ) pole lagle 05 Bk -

4 YL BOD b 225y slagbye pials jghate & (20 duiuad slotnld S8 wldali g oy = [ 25l Gl JT L v
il

o 2 son bl 53l 455 B -

Py alled 4 oliws (glp OMSL bl Slds g ladsjg) palal -

WA b yae j0 plgal lacs y cslS b (S ol cual -
5 oo slod Eals
ol B zals jelaie 4y STysd sl joes 5 5 ols avels gu Bile - ) o Y
o . . Sl (535 & Jlew]
ol AW ials jelaie 4y Slo yiws i @ale —

Lga 00513 )5 glagil o CaBgie o &S Lgd S5 bl 4 &S 1 LS bsu alss

Jol> dlge 25 )b cely Wilgs o dod Wl b ) o5 culled domcs (o Bl oL (gl Cungy —

sy |y it 5o 9518 slmyadd ) oS ko YLV (938 355 utiss (o sy | el Slge ke il

Sl Ll b 1) ed adss e cdls cpl 3 disy |5l 295 2 BOD

83539 by dbj Sluok b com dlgo 2939 o> I iy J] b s 4ol il Casgy = |y 4 sl (oe
(iS5 oM b 9381 b ol b g ol S BB gl e 5o b oy pin p> oM 35 il Cungy

2,8 a8y 1, oMl

Cagby 05 fu el clls pl ds b 2,5 )5 51 SYeb e 4 Wl Slo b e il o 3 Slas dojw do Job jd iy

Dg g0 o il CuyB o b g yian blul 4 e g o0yt ol e



o9 S (65071 (g 0013 4713 gt —p2els JurS

)9d G j o —0-A-0
O g dlole M plolis » sulS Jole sl B 5 Joere polie odgizme b allobs aljy, leMbl auwslis
Sz sl )98 58 o2 ) g plb g Clxdo Jlgen g LRI 52 sdaldie (pizren Cul p)Y (2ol Lol
Obrio Lid > pas .l Blo pdaw > od Ca gy e wdy b (SGe JT saimd lis Ol cales e g plaiol
o) 8y 43l Slles Lyl s Slgicse 555 o) <5 5 pall el o) 5l i 18y b (S i ) (Sl 3
b jogd slostd o) 85 ol Slos plol 90 53 ol el (e 358 bl 6L 5 ) (655
0l 2 0bj ses oxm LS ()8 3929 ) 07 e (Slosrd (2 el Aol (ool 35 Wil M (clogg
b PH wad Olyows Gl pod Cogy BB ) pae Cowl (63959 BB (5 dudlgw b 3,565 oL polie odiad lis (8 duaw

Sl Lod

@ ol JB oy 258 ol P81 L g ailels 5 Slas o 55 ) glo Sl e JSiie 38) 9 aBge 4 el
5 Jode Pl g «odle lacunsy Jl Sl jop ©ygo 13 5 03)5 dag Wad oo e (il jop el & lelge
ol 04 S Hled g ) Oloris dibolu Slles ML sdos =0 Joi 10 2 plodl p5Y cloladl

Jd 550 alobs —1-A-0

O3St 9 (o o) 355 9,80 N Slse) SThgs o aamolio @iflse sl ol (il aslio 3Shos @y olitod &l
o2 wlols G Jos 3 05 o (U 350 dw pl Wilge pae il b od wlols MSUie odos doges g 48 Jalxe
JriS el 5l oad adss dljle o Hlade g b (o S Gud (3lgr &S 4 (939)9 lgp e fale aw b b
55 po3) Bge > s b adly il 25,38 o bl 5)Shas 59y 2 ol aw ) 457 680 4l oy 9500
ol 0335 0,31 V=0 gl 15 miee o) wtsled Jlas! | cunlie

3l plie 365 48 Cunlpdl ond (s Gy 1 p3lie 03500 )3 (lilos (gla ol welats Jlub () Wlob S8 caslis ol
A 0)90 S g (had Sl (Sl laglp (ixie GO 392 «(639)9 OIS sla S wile alie Jelgs
ol (295 Ol

b Jyone 3,Sdos gaw ;3 lobs (gpmnly sl o) (oronal CLldl g (Jle q@dle ((2lga sls &y Jgone OIS
o bl 3 a8 5 9,5 S g pyg (slaodny ke blus dise) 5D i SleMbl .l odel A=0 Jgis )3 i
5 Cade plojl YAY @85 5> Jade jobas o )b yosre sloslpds g wlols J)uS og pizman 5 ol @l JUeb

ol oxel ] y5uS (632 y40L



I I 9 IMSE LB adial 1 1 yiolyl S g (605050 slaid],

[A9 V] 199 s j loxio dilobw CleWb] Juloxi g 41505 —1-0 Jgun

o3 ©loladl

Sain! Jie

Shles bl

FEyp ey g D 500 ) Glie dble 605 Ka

p9d 9 Jol oo o akd il b asual Jol als yo (3,8

ol e J b

Ol GRS le 355 Bib ol 3,5 Jolte
m)ﬁ.&:} O )I oolésiwl
b ,558Ty O Ol oS

a3l e Sy b

chle plp Vol 4 col enwlSa s o ) ol

g s NH3

S b b 3L sl PH

lolw (o 0ilig

b b OB (35 p )5

Mk oS (slo

asas o33l udalf

SNSL (g9l (g Jol Al yo b (639)9 AL (20lgn

53979 5 dlaw 3 j e

52959 @SB & (159,00 2T b mads Sl 3958

$39y9 @B SnaS

IS o Gl jokate 4 pg 5 Jgl Sl o il b
Jol e

S9y » oMl e 5l L )L

Jol al> 5

PH 55 clias o

PH s 5l oo Olyss

cdetua iy Oldas pbg]

Lo 5315519500 (Bualad yolato 0 (b > (g5l Jolete

(oW uM.AoLQ 3959

S K gy 5 e

(DR e g ol 38
ol Jaals gl b Jol pulas

&8l Cangy Lo

CESy M)

S pie
Olbxio coles

15557, 5 el g a5

S5l JSike g8 g
Ayl il JSde 88 g e

abal (o O)Sles (g (ST
oMl

Jols dlge sl
95T 5

SIS 5 Slypess dliy cule

SRS g Slyrass (391 (BB

b ygot0 oy £ld
J5 s BIL

N

GRS g Oy dobiy cule,

SRS g Slpass (392 ST

2B) Candy (P calel

)99

P90 oMb €D
Olaw oA;ij)f

7.




)

ol (601 G 00> gy ey e

[V] e oo ailobuw 3,Sdos o cilises ol pil —Y-0 Jgua

5 el dlge zgy3 ¢ molam a5y > MLSS

For

olej Jobo 53 dal> dlge 93 (ntias o

L bole ol
Folyly a8 Folsls oI5 56 s,
IS Felly
Cins 3Skes dlgp 4y (SwaS | VL s ladinjp i« B
2o G \
Wlols )3 (ygpwlSaiy i plosl pas ailebs JUd (2 (a8 33 g el g
Sull wllo 4 0naS by CliSp | g (aolgr &0 g9y 2 d> Sl Gl (Sg)de b
Ol aniidl e Mels olee | halS (molea oy LialS (il oe B
S poden | Y

sals (JBs alisl « MLSS )58l
5 (MCRT) (o jee Ll « SVI
FIM cous jials

o J&s Lials MLSS rals

Coms Gl 2 yoe il SVI il
F/IM

ilo ood adss oy | ¥

AL 2ljus -Y-A-0

ool 039a5e by s ey coled il duglio 355 oo oelisd oilogdly LIS ialefl 5 Jols gl olul 1 IS a5 e

J.a|99 U"] ..\.wl.: awsly L;’L“j ¢J.:)J9A L;:‘.))J.of J)ﬂ@& K9y » & Ula‘}C l.: J.ﬂl) )‘b){a).e(j )ﬁ.} 9 Cowl 6)9)4'5 dlolw J}oa.o

colacdly IS e 5 polad ploj oS b S (Siseeal NS i 1) a3l

wsllasl Sllas balis oles o ol po s climlie g o yial)b (505010l 5 (5> pdiges 5| odol Cawddy leMb! 4 oyl

[A ¥ ] Jted od dilolw oleMb! Jloxi g a9 305 —A 0 Jgu

Mo Lol Jie TR iy,
WSy (S oy 5 OUSB Gl 38 Jolsse ok ol
e le oSy e ol cwle @95

3k o938 PH S e

Sy o] aeaS T LIS 6)lade 139381 3k Blge (139381 | slacad; slas S A
(e 9 ) sdio Slgo (3938 i dlgo S90S o o
5 il o ag lp @ ol Sy pas g pgeme (e 4l (o Slga 399 LPJM)MW“

i s ol 5 oo Slon 393 g i 500 g oy o gt e e |

g iol3al

wxs g DO o8 e

sy slag S as,

$959 by b Lals @Blge > ol jlade ialS

i 4y s> 3l o (2olg
FIM S lsés

Milo yd adss oy il

o pes P92 oS

oM ) (29> b

29 o (02d




I I 9 IMSE LB adial 1 1 yiolyl S g (605050 slaid],

[A ¥ ] Jled oo dilobw oleMb! Juloxi g 9355 —A —0 Jgua dold]

ol )5 Joleie | g 039 a5l e (639 b
5 Ll OMSB Al

294 3,lg 04305

Sy oo talssl e molgn alidl | ieST el 3 Cudgise
pY

Ve iy ilas | o sixio SIS 395

do pd g odybil dlge o
OS] e ST 38l
2l & 5 Jolboro

Jbé oo ailobus o3l tals

OSes 2o by oo slaglp (95 Bibo

<) » oo ook 2
el dlge (392 glge ©jgo 4

(2950 00> jaeis maw ;o

Lol 039 9> Jol> Jls.o (eaid s uwl.aﬂ
295 sy jlaelr dlge (0L 5 e
P SVI) sigdioo )8 Sl olyen

295 oby> TSS g Jgens 0390

(3
oPd adss Ll Gkl ppd e il o S
ROMI IR STECWE JEIj P
. 1 P Y ool Q) joy Seb> dlas 3l (o)l polae zg S
o b pdan 5,k I (Sasl alS Siadl gy e g
: s Sl (og> 3l (g e 0l
G9y9 ol ©ud &S Blge 0 ohgd
] 1S OB
il o adss Gl e jes a8 o2 s (S8 | 3L sl dlge Jlaie § 5 BOD laie

(S slogisd 5l o0b; polie z9,5)

Blad 1 1y dol> dlgo dbj polie zgys

P pes (Bl Aol dlge @y A3 o
(S o> ]
551 ) ok oS 55 o ok o
(gde dlge Lialial PH auli8l DO )38l s, sl st as,
(3790 4 i) )57 (139381 2555 o g3 dels Slge o clali
0l yieS o Jade asulis al 3938 LoguST Lle uis
le‘ﬁ“’ ))“*Su) ol 02 029 L)‘““‘"?““S ) ()-o.:J)J)-o.:JL;LMA"’)I)AA{)

2L S

s s ol

0dS &> wLuoL sy
o=

1 - Turbulence

T




w

[4 ¥ ] Jled o0 dibobw oleMb! Syl g 49355 —A —0 Jgua dold]

ol (601 G 00> gy ey e

& Gl & o e mlaD g (iSp ood ey (RIJ
(0 pos LalS) o5 2 (yglSady y2

9l Y153 oy o

o LA ials

dols dlge i) \O;d el Y
ul_ﬁ) Gdo y L)‘>J Lol odg u9>
95 YU gaw B)b 4 (2lsS

&L polis cyol opl s j> &S A
o5l Gl (22len
&9y Som 9 Sz s> dlg
S a5 oy g
(PR
Sy 3 dlen O GRIEL Sy ood (SuaS
oS §panSS (Sg Sy o2 .
Sy oo e Gl | e s 3l i (09 oS An3 e
Sy o2
Iy sl dlse bt 5,5 lis il g 5 1y Sl o il Ml el oyl 5 ] .
i B O Sl 3519 e (538 (s |
diual i doly g caBgie dljle o Al g db cuiS o dlgo ol (63959 \.
oligS” Sloj ey Jled
s |l Gl ol
ol ljle (pod 4l5s Cad QLIS G)b Sl od yee SRR pd el e (SRS
P Cogo S S8 lacilasl Ju
scSLadl 5l oslatwl (Jud Jolpe 10 oy Bl Oldas gy | Hlde s 51 i 09 05 P gy pous Y S Sl 0\
CNSB diai i aeby (2l ey Cjgo o S JuS | alelo )3 089y 9 (22 Py &S o (59,
S 0aiS sl dlmd)lflg Gls | bl dl.md).'.‘flg Jpa>
S oS
o2 s Gl Jbé o2d oo Olg>
o e Gl MLSS e (35 o8
(Plgn oSy
L_‘B..\> F?)J CJ)yo ).) ‘gDS J).Mf ‘_5‘).: ui L_;L&:&Lﬁl )I abl.m...ol b..\i.l.{ Jl:ﬁ .)]9‘0 .)9>5 &) _,\_m,.,; uf _)L) )i_)[su . -
S 15 (635 5 ¢ ebaww oS Jlab o o 93)  Scbaws w
EISBEL ° Jlb slge (booas55) 2lg 4 5y o 59y 13 glse
3959 by 3bj LialS Flge o (aolgn Jhade Bl | 4 de Gl i (0lge
o) (kg atwal job 4 adlgn oSy 4 Olid cuiS )y 3959 by oS on
(395 O3St & 2 e L el Wl oo Olid oL
235 Gygo emolSets yidd &S (gyeb b dutal Gldas oSS Soud Jlade 39000 5 5 gy 0)lS o Sls ol us, v

Sl g 0l

1-

Rising




I I 9 IMSE LB adial 1 1 yiolyl S g (605050 slaid],

i3

[Ag VI (535 5 3ial 3 CleMb! Judoi g a5 -4-0 Jga

o3¥ bl

Jain! Jie

Sldes byl

el jobate & liad (30l ol Gjge
g ol Sl 4 dagi bl )90 adal e
NI

55 A5 Sl i o3y S

JEo95 Jpi8 5 oulosdly IS puSojluil alowg I eolil
A e

ool IS o J5 (5255 S

AL oMl

owles abdoe )3 ol b >

ooled dbaisms (135 el

owled dladzs jd Sl dlge (Sl

P IS S G b s olej il

ol JS Jake 35 o5

2o o )lesd (slap oS dlas
s Y] 350 0394500

S o 4 Slol & uate (slayhibs S5 il
D9y 51,3 logl o apogs de 5l ptilas | Adss s

alolw 4 Juato (gl yailiw dass 0g B

I b ] 535 500 g oo (35 3L

2Ll g s o by (B S

sl 53 851 o8 jié

O 0955 Jeate b pailews (g

WJM&[AM@bD)yJBA{)M

i alS el b S5

2Pl 53 IS5 )Lis 252y pac

S oA 1 b (35 e g ol (28 Sk
o5 s Skl | slo

Gl Syl IS )5 jLid hals ud

A ygd 5 0 S &S gyadiw il glod ials
WSS e jgilia S 4y aily 18

Casl y51S 31 o5 IS s

WS o3 GyF 1) S ogilols

Cagby 3959 Jlonl sy wS13L3 9 2l 035 5k
A Gy albbe &

HLis aals il (051,8b> ab o)l

AS K Mad st 31 IS 55 )15

STl yous byl ZV0 b Slyss wus Lials
o ol 531,865 WS o Bboy 1) JSiie S5 ]
Cawsl 0045 ")li Hlse u«.!blf

oS s Cudyls g (BB

TR 035 S g 2,5

295 L el 1 g 58 0 d

A Goyp bl (05

Sl codll il

Sl el B

Slod &S s B g5l 18" wlob
&S (sS4 a8 o |y ol ples
R -

o5 b JB sloydidow Gig g )L il

IS 55 ISt s

.‘d\,;li)y Seol b 085S 30,5 glacuomd (13,5 jued

gl 3,5 0 9 O b laCaond yiuansd

(I8 olod Gangss) o ywass g 5 0055 5k

OSb M b ) s

oo 08 et Ol g sy 9 il (13,8 oo

» Lh):&“‘-" 9 LD:)').) Yl )'] Mo s
Holo I8 dilebus

IS (293 sbml oy pae
9,8

1 - Muriatic acid
2 - Vacuum relief valve




70 S (65071 (g 0013 4713 gt —p2els JurS
[Ag V] (55 A5 sl 8 Sl Juloxi g 43505 -4-0 Jgaa 4ol
oY ©lolad! Jleial Js Slles byl 3,
aoli S yross . A BuF @Uly pas
pY
b IS Sliees cual 5 odilendl HIS lads
Lol
PYL B L b gloaisS lal b s | oS oot b )b (390 (BB
A 5 S e el (gl
oM calisee LSLQ’QL.)?
e ) sl ol B Szl 4 O JrS glaailelo ) ol Jade 3 ol ey
) N
JS L M oles abaime 005 jood | obod dlaime 3 dols Slge ipiias | 795 02 olel IS
AL oMb
053 15 LS5 b illas 0,50 g oo 300 oiba | aliy '6,0S g yhao (392 oaslS pde
Ok (el S8
slge 3 o 43,8 B Lol Lows 3lgo U5 ,lado
9o 299 gie 25 Biby g 2 o dlge L5 JS Joan pic y
OYMB!] gals oy diges 4y SO 9w Sl (13,5 ddls] Lo ySojll > JSS) g3 olosdl
Loy Sl (938" e Lo ySUl ) e
i@kl JiS adls ploj (al | sl (SYsb Jl 38 4l o
2,8 a4y 0liiS (B35 (0,5 Ko
350301 4 diged puamme )d s pu i3
SrSoilul e & S e (3,5 S35
55 el & (g Sl el 3,8 oo S Soill abuog
S o oLl
Mo b cuslite masliy oy e @alals | (gl bty 1y 5l 39 (BB I s ajb Y
) K 4l sas
oxlasdl S ok pSojlul S ie | 0 SR
A.l.lfuo)
b ol el ppens b il Slle ) Lals
o5 Sly bgye (Gloss (LS 4 M) Sl abols 3 el
38 abis ) Kxasl sbr) ol WS a0 cams | g pSojll a3 I 3L LS
23Sy calio 0dgazme b 505 Jialiy) b jielig) (2l | el by bl (s 4 by,
Gl oS
1- Zero and span




I I 9 IMSE LB adial 1 1 yiolyl S g (605050 slaid],

o) Badis —A-A-0

Puoual Ololidl g cle droniS s lgl Mo cdalsl )0 Ldols dlge D5 Hluww cdae b 29y Clisd b ya ¢ Joloro slon

] 045 )f.) AR R 3\'—0 Jﬁ‘» Jp cf)y

[As V] 85 Jadis ailolus coledol oo g 4555 —Y +—0 Jous

o3¥ bl

Jain! Jie

e

o 4o oy gl

o Lalss o a5 oy (3gr o

83939 Gl o Ll
ORIl pslaie 4 MLSS L 4,56 (29,5 ol 1 (i 395
o )b

S Ol ok g oS

a (10 =y M/ Hhade 4) wwSly b liSieys IS 13938)

©3959 oL

S ) oS Laly > Swus
(008 Lalis )5 DO S

o2 el Vb g o

O 82959 by od als

Joye Ol ok (99 3L

P S oy uals

O 453 0k (390 0L

Ll uoeas 9 8l g gy JyuS b 5l cde Lol

20k Ol 3529

Ll jlde oogs (S6
dlgo clale (g oS) oy
(o ks oo o ol

@ Ol Co by oaiS zer (ol sl 20 e (25en
O 4B oy Raljdl( JBs ials jglate

Sl dlge b Hlows (Sl

SBS 5 lulis & ol

Bl 25 By g ©ygpd Gygo 1 (i 4l

o Goslees pilSe (S8)8

PRVES I K-SRV Ry [P
Syglaes piolSe jgluss
o




v S (65071 (g 0013 4713 gt —p2els JurS

[Ag V] 192 b (55l gl Ll dilobuw coleMbl Jolo 5 & 325 =130 Jgua

o3¥ ol Sl e Sldes bulpd | s,
)wb&tmuwdgdld.:;wus)ulﬁ{uswm ua)ula.{.)l;))l“wus)m
ol byl el L g (o (53955 b 05 ABgie .
B daly A oy
o Sy sl
T n I o n o, | Y Sele g oS
Ol maa g peuly caslio jlade yuuns 0l 03938 pouly (B lade \
(las) gl
) Age rlgn Cos d> | e (952 9L
Ui ot (P 4 639)9 slep by ialS
Aol
Jsir ol ¥ s Gillao (8, 9 JSie (lolis Jolre slgn o5 )l
9831 (305 a3 (J S S5kl 5 o yns gm0 peS oyl | (SlKe al b (K8)S (39 Sgels o5 o ylade ¢
P9l Cope 3 Ol yrasi plox] 29551 L polsn Jole ()]
07 3909 by glad L .
) (00 Ll B1) anlg (A o) o
WS)J ub)> S8 b .&>|9 4J>o
& ul.afb)f b .)(SS).\AB Y
=9) T O O . ELS g >
. . 9y QS (3,5 Jos .
9y PUS sy s 9
U Cod e @ (62909 slgn (L G IR sl Slge g ke Cud (39 oS
O35 3ol peiidi pd (gl adss 038 sy > dels dlge  Susll
P93} Cogo 3 yeoss g lgn bolad g j9u a8 (o) loo jlade b )Lt 35 o8 | ) Ol e el Yy .
P Cogo 3 s g walals (JyuS alolo (o) aw JyiS ailebs (3631187 5) oPP
(b el o3 L g 09 dgdne
QR el (20> R 9 009 09 .
P93l Copo 3y g oyl | pel e e
.- "Sﬁ ) a
. - . uo?
P Lo )3 yeass g ablo (3,5 Jos guno
el o8 bbb
LSy JLid b i SOl sl L 5
Sy b

($3ls» pold -4-A-0

Lo 315 g ySee cole colled 51 55 Wlgi oo PH ol o Jlio lsis 4y .l PH U8 dnailobs ] 5 gose (lles S

03,5 531y p5Y oMol lolidl 5 gjlsn (slapsle 5 Lols SleMb] oo 5 4556 AV-0 Jgda PH oidats 5 cpdla 03]l

Cawl



I I 9 IMSE LB adial 1 1 yiolyl S g (605050 slaid],

I

[Ag V] s5l9n mols oMbl Julosi 5 450 -1 Y-0 Jgaa

03¥ ool Sloss Jle Slles bylys | g,
Shgs ok ials il e JIOb |G sl e JSas |
Wl o> S L ol a3Sele 9 5jsked> 5 50 o
s dlolw polis (S8 )
laps glyl b cusy
&l gaw pulas P 2 b cwlel aw DO s Juze | ¥
VT 4 g ladlg) codied Cus &) lgn 80> ol >
Slygs on ials IR g
Shhss oxy ialS o Cweldl (o (1395 (S
o 3l Gl L) (polsm (395 IS o gkl s | Y
Syss ok il b mslen gl
(28l 3 2 pS ke
b Sal b g Slgs opd 4 poiw ol S 9938!
” OER g (el i 0y plo] J S 4 pH cél
qold 4 e Syl ¥
Mls g5 sl s
CO, éé.) Slles fnbo‘ 9 alss

Silops ol =Y e-A-0

35,k Lyl ol sl anals okl T b g 03,8 ol |y ol (ool 5,515 5 Jsane baylys b ooy 305 Lyl o

3,Shas gy 3 ol> Slgo sl 135 siay] SllasMe g LIS] dod 8 PH U8 e alss colisd a5 ¢ 09381 55

Cal W0 Jodo &g 4 dilolw

Cilad o ol Ollas 1 opd Sols dlge Clile (3G -VY-0 Jouo

Slolw 3,5dos (59, p iU P od 4> Sols dlge lade
el 4y )13 claal Cos GialS Gl 3y5e s G211 SRT ials wwplls Jials ABIES

Lg.)lr— ULL,.;

YA O

TN 3 i

daxie 3ylge 45 Cunl ;3 4 o5V Ll odel VF-0 Jgas 3 o (oMol Sllidl g cilgn o slapsls OISie odes

2lo g5y (Al SOy i L) mola B wgiline Slapole 3 4y e Clies 35 L bl s 58 65

A=Y Jgaz p3 o)bopl 534S 3,5 418 Jlsy0,00 a9 3590 Wb ol 5l pusme gl pope g Slole el cas Y Clanlis

‘et Ml saailbadar | oSS g )b o leidl) laie Cov yeiS (siyaely g Cupte Glojle YAY 4 i

I¥] ol osal JolS” Slxosgs



79

ol (601 G 00> gy ey e

[Ag V] s5lsp 0 pold O] Jalow g 43005 —V1€-0 Jgua

o3 ©loladl

Sl Jie

Sldes byl

o dlge 959 oo ()5 1o g (o)

oo oo 3L 5 lade 3l b SleSL ytals

Cut &) 5 oy

O b g ol a3 L B cuts

Dgd oy ¥ ) 4

L) pdle 1 (gySie el yial S
I8 ol s i 5 PH (555010

B e cas el

pola )

Colls 3958l

pole D

28l A Y 4 en S
Sl oed addss Lials gl psla jl adkes od il
MBS o il (eusla jd ddlas o bads ol puole

o> J S ailobis dgue

I lge b 5l i b

LM dgup2

EC{ERVY

Colld 39381

oS caldd

gy )b o8 WS

S VIPSRVEKESg SOt

S (35 sk

-

ol (25 jeed

ol Cud)ls 0l oS

au pH el (sla
olaliel g FIA G S
I8 el cons

Copldd o

L] ials

$29)9 St ©ad lals
s ply] L3

53511 Olipos olod (058 5005

B gy bl

S oS 155 (elacs Sl g
S odiS J..Jy ‘-;)LMM .)]5‘0 )9.4'>

N R —
ool J g as

Wlolos I Qlind s 51 8 (antias loj ol 81

s loj (98 (S 5 >l e LIS

ol ol (29 AP b g pola Slles g ot

ol 5l olod zgp dall (355 cuslie

JE &) 5 oSas ploj gl 3 il 455

ols & Slyd 9)9 Jome (392 S35
w2l 5l Sl g9 8 e

2 el oo 70§ s s sl opd adss ol il
XS 39l 5,

0L el u>d alss )lAZin Y uélflj

4_{ - f/){ ‘T) . >
L 29 w_aolﬁ

3y Sloe > S 51

Ol 0255 o5 9 (KBS 2,

o dogy )l Jae (S35

Ly ogSne (g3:binds 15Lo iliseo 5y &) pmse 03,5 3l
059)—91 L—’ uS“’ng J)L.w5 :u—l )Lw.s ‘P)f I W) W“‘M L);J
g Copioe olojluw YAY &, A Jgio ) olows dlge

(095 axxlye )5dS" (552 )40l

ssbdy (pod (LS e (D Dguuce
JEL o

L] il

LM g5 A

(83959 o cale gy

il Gl Y 4 cons S

Iond abs jials gl pobs jl aie opd il
LT loj il ol s ddles opd Lais gy pile
Pod Cyge > ol JpuS g bod pulais

o5l e (SS9 b

oo elos el

@S S sl g OF lod ()
Pl Cogo 3 oS Sy (20iKle b presd

bos 8 ol 5

o) e il




I I 9 IMSE LB adial 1 1 yiolyl S g (605050 slaid], Ve

Slawb (S SUiS od g s Y V-A-0
g coolio 0Sdas 4 (dy (lp cnl 2929 b gl g (2SR b dld 93 lale (o (la i 4 S
Slgs B odgy ailis g mMe (gm0 Wb b oy cloln (pl (spply plKa > ditws Cublie 5 dxg diojls digy
Jos 35 13 ¢ Canl 1Sae diloles ol bl 55 &8 Liluws 350 s 1y 3 (slopeliss 5 lolid ) lles St

Lol 830] YO—0

Y ilo —YY-A-0

llas S sladlo cllae o Mol Sl y Sllae OMis 203 45 ol oo |, all clles JS 5 wlabo

Gl V=0 Jga>

(aio 9 OB (Slo b (wy i) (g )i Bl -VF-A-0
Cawl
&L glaownd Slo -VE-A-0

el 020l VA0 Jgds ;5 caad &y cunl S (Bl gg5 o) 3,558 )3 a8 il Jylus



V)

ol (601 G 00> gy iy

[As V] glawlo oS Suid (320 (gl yimas MBI Juloxs g 3325 —10-0 Jaus

03¥ Slolad!

Sain! Jie

Slles bl

O 455 g Lol dlgo Joib BB 1oy JBlis 4y (e Uy (05
ey ol Bos (e Sl ) e plodl

0P 3l 68 Bos (305 3y 9y 5355 e )

59y 4 Jl o Boe SIS (liee (503l Y

a3 opd Bos (il ke pl 93 (e 4 (2] Bes S 84 T

Fou Dm0 (13,5 5 pl 4 )

Yo > 2 3b5 (Bes

g ol ) yio Bl /0 B VIS 4155 35 5 A5 Kt 5l g 20

saed dusle 0938

P )y (09 oS

o2 5959

coly) 4y adss ailobo 43,8 5ued (sl waSre (Sguiituns Ol 5l o3l
P9 Oy y3 4l ol (g b e
Olsy 3 4l P 4 4o dlols 4y @jlud Dbl 5l (6,58l

sy k53 diloli

yoam sl slas b idgy aisS

bl jlow slgn

VIO =YY Ygane -6 Sl Lial33l pokiio s porls 9938 el Lous
gy 6 K5 2ol 51 5 o sl @ 518 padly J £ S5LS

s I P

bl (g (S
Sl sl

olej o9 SV sk
ord e

ol jl e alss oy Jials

15 el sl gz gy
T b Sepols
odle (Bl g Ol g

P9 o wmole ) ()

ok 09 348,
&899 o> o

(mola 5l (295)

o e 05 5l pslato &y gl ST )3 oy LolS (0,5 5L

9l yn (bl )3 e @ (g9l

Sols dlgs b il Sl

o pd

o (58,5
2 8959 Sl

LS )Yl edlisl g 5d 38 (3)S 95 9 5

o BBL el

Bl Clpio 30 o 5l lp ktS o i ) oolaul

Oy (iS5 (b pw

P ol 1S5
Fou v

plo g lpis Clo 1 pSgle g 9 S8 lp oo 4 Sl 3959
‘L')lf.\J?

(OSee 1  0od gy a5

pols JSio &) 9 oLl

JoBL b o2 29

a4y 00 paad

o Egael (592

4 39,9 plSa 4




[Ag VIS (sl dlo SleMb! Juloo 5 4355 —11-0 Jgaa

I I 9 IMSE LB adial 1 1 yiolyl S g (605050 slaid],

o3¥ ol

Sain ] Je

Sllos byl

0AiS Adxie 03lo Hlade pulais
0l Adsio odlo (2 L_ﬂﬁﬁ alobo pudais

04S Mdxie o3lo )l.\b;o Oy wLﬁL

039 lgo g 4150 b dn )b 3,8 el
sl plos b (6318 doyl (93,5 oo
)l o295 b ol ban )l 508 jued

Slo bl (K85

2 ol 3lge o Hlade
o S5

STL osngs dlga g )50 b sl 0958 sued

el plon b (5318 ax )l ()5 el
Al ot b ST Lar )l (9,8 suad

SBloba )y S5

0JS Naxio Hlade pulas
0l Mdsio odlo (2> L_ﬂﬁﬁ alobo pudais

04CS Mdxie oolo )l.\b;o Oy wLﬁL

Mo wileles ppos

Wlgiwl ey il

Wlgol id > sy 090 3L

st (9 gt ke il

gl 5y abgé Jlde (1392 o5

9SS oS el
oS Sl

Wlobs 2ax0 (13,57 (g, 9 (ogels

Al (390 (JBgels

IP9e Ao A gad
i o yily Guas

V)9ige dous (S)h
i ol iy ol S

Wlobo 345me (13,5 by 9 hgels

3P0 (9 phgels

Wlgol A adgio

Aoli (35 jued

o35 Bl g o uals S5

b yily g g ()5 Cdw

W ily g g b Jb

b S ) il

deli > )b S b (Sjre (98
29 o

gt (9,5 gy

Mo panno & gt il

Taw (35 w3

Syl o ;390 S

s ol glalys 3,5 o 3Sols

sl slolg o395

O] 92

0SS Maxie odle Slude era.u 34)

04CS Mdxie oolo )l.\b;o Oy wLﬁL

Slygd ony il

Slygd ody d> iy 090 3L

Wlgwl sy il 381

4:]9.«.‘»‘ o pw (g [vf

aali 53,8 5003 b g (12,5 b9,

il o) 4ls (o3 Ghgels |y 55,5

X"

cue &y boawli 3,8 by,

Mo dali D9 aBgio

i o sl ol )8

st ol oy (295

2 o aw (9905
O

1 - Broken drive belt

124




1228 S (65071 (g 0013 4713 gt —p2els JurS

[Ag VIV sla Slo CleWb! Juloi g 45555 —11-0 Jgus 4ol

03¥ ol Soza! e SlUlos byl s,
Shgs oy il 3! Shygs ok 39 o5
— — O P gaw oS | Y
FNESIV IR O 45 b (92 5L
aols (S8, b, o Blo oo als i3S
o35S Jdxis 03lo )IA.B.A rv*-“*“ 08 Mz 0dlo )I.&S..o o9 wL.oL:
Mo agali ol 34 3L A
9 axxlye Jodo & i) & O3 » P gaw (o9 0L

o5 SB Ol gl 0ud pials | W Al oF S Ol gl ek 005 0L;

) Ol ) 9y Cowy geos
Cguy 0dS L3ed) oolo 0‘35)9‘ ul W ) a
013 g

o33 Cololadl inl Jle S iy,
Ol Do ()5 (@, Olbxio Cundy (D50 o)liwe Slxio 398 i o \
Lo 055 15 3 e dgedls 055 i EVREE
PSig ¥+ YD o STygs 9 (S8 dlge Lol ) (SeS dlge 090 (S
S 455 g St | Y
@‘Lo*w odlo )IJ.O.A l) &y ).o.uu ‘jw odlo )IJ.O.A l) &y Y wL.oLo
o ol Jlade yois (stlionsd 03lo (1) Cwliol 4 lej 99 3L y
o bl Slles dgup Shygs dal> dlge 39 oS Sl
; 4 o S5 Sae
L;l e 0dlo Hlade 0938l s leonss 00lo i b £9 (9 cauliol JAB ¥
rloosd 03lo Jlade 535 stlrond ool jlade (39 Culiol
ol 5 e g S 2p p Sgs tals o3d )l Shp g casliel | Sy iS5 BIB
Sl Sloxio (o il Sl (S35 Void 3)lg
S IS g Aol by Sloriio 0 J ST (g guins Sloxbo (g9) el oS
‘_;,LM.: odlo )lJ.D.A ).M.:J u.:w odlo )].&M u.)y L.A.n}l.uOlJ
S8 oy gy | F
o 5 35 Ve Lo S 5 o s
@ 25 g )Lid g wps Sy anels glab
O 055 5ue3 5 el daome Juog 5390 > Olrio (o (KBS 2929 | 2 85 lad cos | Y
¢ o lbows 03lo lade puss b Gl > s A
S I B i ol g S gy | ST
S olej 35 Vb Slo clxio

1 - Inadequate precoat
2 - precoat



I I 9 IMSE LB adial 1 1 yiolyl S g (605050 slaid],

Ve

[Ag V] 5 ylid slaomn Slo CleWb! Juloi 5 41555 —YA-0 Jgua

o3¥ Slolad!

Sain! Jie

Slles bl

bosd 0o 55 50

LSJl‘M’d odlo &9.: u.)}: WL.AL

‘jw odlo )‘J.'D;o w.:.la.ﬁ

@LM odlo WLAL )‘ABA

09 e b olewd ool yos

o sbdasiio puss

Po3) g2 33 i 93939 e (o0yp

B ks g e
o S8

Adound .)l)} - §

o C p0 ()92 05

Sy wud ials

Shygd oo Gad g oL

Ao L;Lth;,J )'l uzJ Culo

lhosss odle g5 pois

dw N 39: OO WLAL

oo 0dlo lado wulas

L_;'LM) odle WL&L )‘.\.3.4

Ll ey 5 (28l SlJ3L (3,5 a3

dound (g guiiaunsd (2905 B

dowd (S50l

Ao i b 28l (39 nlisl

S 53 s 5l Yl Cagb)

S 395 3y
dound Cuwliol s

dowd S dlobo 390 palas

s 25 Gt (Soge

)L™ 5

oS g9 o) SRS mig polate & STyss pulais

o CBleS it sy

Ao 0 gulitnd (Sl yuwn] palall g 0,5 5a0d

dowd 59500l by caslials (g guttanss

dowd CiBgi b Cup oS

S adas 3 ,Slos Juldow g ow,y e -4-0

Saglaen 45 & o OB jloreyud 39)9 S8 5 Albaiar ol (il poi) ©ygo 15 b g Jlas! uenas <l

13 sl S oS il s amd o (Ui Ty Lol e e3gdme g ailbdgias IS 5 Slas &S 5 oS JyuS celayzll

ol 03] Yomd) Jgdn 3 34 oanlie ailbasiias (odle 3,8 Laylyis



yo

ol (601 G 00> gy ey e

ij)bw bbgmgwbwgbwhﬁ;sﬁd)&s d&’h‘)b—\ﬂ—a J,»

e 23l o | Slrdies Jee )
) Syl2piged il saly )P paigeity 3 oyl U
9> Sob
- «lj9) sl S99 8299 ok
el
F16 — Ao «ljg, - slabaxd 9P 9 8299 pH
L 53 5k dw S e Sy 9 9 52909 it JB sl dlge
¥ wan 5 )l d A S ke slalad 95 9 899 Blre ol dlge JS
¥ slale s p eSSk slelad 295 9 5209 BODs
F wlale e )S ke slalad 9 9 52909 COD
v sbale S e slabad A DO
Ve slbale A S Sy 9% 9 5299 @l
Ve <lale A S ke Sy 95 9 52909 S i
v/b sl P Sk Sy 295 9 S99 Slosel (39
# sble S Sy 9 9 52909 Sl > 1 s
). - - S e W9 9 82909 Oy eR
) - Ky g - T S,
. ) VPN ) s Voo ) egbde pylS
(s
# «lj9, oogemads slabad 9 o>
- S - slalad i Slac] g

Al el b g Gl e Ol @ie slod )] 3959 oo (s yte Yoo glad )3 Logeaadio 43 )3 ¥ ) i 45 05l Jliee 40 b Lodke




I I 9 IMSE LB adial 1 1 yiolyl S g (605050 slaid],

Lol (3355 Byb 3 0950 g WS Aild dpai (63 ;as CWSUGo j iy Jloiin! Jie - Yo-0 Joua

03¥ ol Soia! e Curdg s,
JE! (g)lre oglite (g JEsl gylme 3 M5B ST sy
i - Loy dlgo clale > gals \
Lo Dol @3, Sobre (22 OB dgdus
Sd9y5 AL
o] sl a5y 5l oozl S5k a3 0y Ll
Sols dlge Bls > jialS
Sl Jslato a5y 51 alizl 3935 Sl Clad |y g ok ) pueis o Y
(s (o> )
dile imio laoMsl | Ll w29y o @ iol3al
i1 oalitwl )] &8 :
5 &) 9 & n W& el g i 5 lols 15
© CulgS (G i 5 (NS dlge 8 CLBS OMSB | BOD 3 jlSL s | Y
ksl sl —
s 3lge 9959 jl (8L ST prals
lade jd SLSL izl
. S0 ) (AL yalje
3 eslizal (o] B> 5 gite lolid | (sla Sl 5 et gl OIS jlme b slaallss | T T T
. | A Sl Gheis | 0
Skl sl oSy S3o9iS .
$39)9 AL
gl o &S 4 oS S slac] 3985 o]
o . _ _ slod 3 SLSL yuss
Ol &b g &t lobd | o gl sl oy 5 g 5 G o ST g lawme (slod 13 N ’
Ml ‘
Ly Slol e cudyls jlolil o5 25 9 (e sl 3985 9399 o
w53 SRS
5 oslizl ) s s v
loolS g5 o louls, 1S 5l b o8 S5 (sla] 395 YEH
ksl o
) c\Lb))))wQ_\wbﬁ.\Mmaua.m;uMolB ‘_g)l?uu_id)f . '
0all (25 Sy g oy o | B bz en il | A
laasels 5 b g oyl S2us
ol b (699)9 5k
ood wlolw o3l il
D9 gg) FV-0 Ly 4 £3Y 5S] el 5> Codgome s Ve
(W (S Lgl.tbu)’to[ﬁ 39)9
) 5y Slas 5 3l Ul o a5 ML > T slge 2l
o gy 5 bayye e b 155455 slga Goyume Ltalial |1
Ml cuas il yool
g 93y A=F UH V=5 su Slabagar 95 VY

daad slaasly o (63, Sles

J}w o)a.&m

1 - Overflow regulators

v




vy

ol (601 G 00> gy ey e

[A] iliseo (asizl 8 55 03¥ (S ialojl (512 (551 p2iges £95 9 gls —T V-0 Jgo

&> piged £95 813 paiges glis b iy o S5 Wged oo syl
oSy Sin BODsg
Sy S TSS $39)8
Sldlasd aljo, pH
leaxd «lj) pH
(glalad aljs, DO Sy
slala>d 9 » Cos il po S5 S
Sy «lj9) BODs5 Al
Sy e TSS
labasd Scan pH .
) i) DO el
slalad gy | PP J&d
(gl al5a, ol S8
“."5)" ‘\51)'5) BOD5
Sy San TSS
slalasd Siin pH 8939
lalasd sl39, TKN
Sy s (4!
. . TSS o
L;]d.]a:d u_im.m DO
sl ol5a, pH
Sy «ljs, TS
;.Af)‘o S VS (R0 Q"J
Sy (&) S Jolo> BODs
Sy (@), TSS Sl £3959
lddaxd (s, pH
slalaxd 4aljg, DO
lda>d aljs) > S .
slalad g NH3 e 9>
labad San NO»
%*‘S)" (a)‘b.lﬁ) Jf"b BOD5 Elio s L514§-? ‘-;QLO
S yo () wljg, Jolu> TSS L
J9d (g
o] alje, | sgie pyiuls o s ‘
S (@alyy | esldl i | ST
gl (@ls, pH
Slalasd Sram NO2
lalasd Siam NH3
oSy (@alss, TS| Swiis oo oY
Sy (@3, VS| (ab o) ol




I I 9 IMSE LB adial 1 1 yiolyl S g (605050 slaid],

VA

e gbailh 45 o5Y Ssbilejl 51y (5125240905 £95 9 glT V-0 Jgaa aals!

S pdiguiogl | (gl paiged Cugl L iy le! S5 K9l Joro Lyl
Sy (B, BODs5
S e (s, TSS 3978
lalasd (@5, pH
slalasd s, bo
laba>d ljg, [
Sy (@)ailss, TSS
' (ML) gle bl
Sy (@, Vs
Slalad ol5a, ST (el
i Siin NOs
S i) TSS S5 2 b o
oS a)al; '
S 5o (a v BODs
S e (@)als, TSS
lalasd ddl)'” DO
(sl (S s bie S
dlo\]&.z] 4.31)'9) b..\.?‘.oté‘.g )15 LQH
slalad i, pH | e e
lalasd Siin Lﬁ'\'
lalisd Scin 3
N02
slalasd Siin
NO;3
slalasd Siin
slalasd a5, S b yms i
b
ldlaxd «ljg) Nk oy i
el alis) olagdly IS oxd
labd ) S S 9P
slalasd Sin Sl w3
Slalasd o5, s
Slalasd ol5a, pH ;
S o Siin e sl Slga 2909
Sl sl S 3 .
e aljg, DO o B
et S e 1S i
dlo\]&.z] ;i..cuz/ u;d peone, &Lé.'x')l bl uP‘*"
Sy Sin BODsg N
Sy SNian Glro ol dlgo C




v

liseo gasialyd )3 @3¥ lagsialosl (515 (5,15 paiged g9 9 LglT —YV-0 Jgua aols!

ol (601 G 00> gy ey e

13 190l £53 &l> priged gl Lyt lef 5 Higed Jora Loyl
Sy g TS
' Sla S8
el i, pH mem e
Slddaxd «ljg) Lo
slalasd ey 8 ol
ladasd Siam CalB PUEATY ‘_5‘92.7(.40
Slalasd 4iljs, pH
gldlasd alale S il ilopis il
slalad Scam 5 el |
sldad 4iljs, TS o et >
il s, VS
i i TKN
S e «ljs, TS
S5 aljs) TSS ol
Sy «ljs; BODs
slalasd a3, CO, L,CHy sl 5
Sy «ljg, TS
S e «ljs, VS
slalasd aljs, pH ks S1)e5
o - NO3, NHy4
L;IM §.‘~ QﬁLﬁb
sldlaxd <39 DO
Sladasd sNan NO3,NHy4 pold (glgioo
Sy «ljg) \1/-2
Sy aljs, - Silsp wola
s Szin i
lalasd Siin 135 sse |
Sy «ljg) TS| 0rdsd odd wan o
Sy 39 VS oLd
el S NO3, NHy4
(sl a9, pH
Sy 9 TS
Sy «ljg, TSS ol
e NO3, NH, wl
9 an
Sy g, BODs

by Gl ) S ol ol Gloj plgiee Al o5 T Sy b g 0351 jlme s 53 (295 axsilx ()




I I 9 IMSE LB adial 1 1 yiolyl S g (605050 slaid], A

Mol albadal mas sbasly a1k 10 suus Cud Oledb! 1 aaliiw! 0900 -V +-0

b logl o8 2980 plbl )9S Jl )8 SNl @lio bl OUSL saailbaiar 2Lk (ol Sl ) alivlke
iyl 5l edlital 50 53 lioe 32 g4 ol ) plalles 5 SMSs (BLS] slaatysn 11 g 0355 ilato ol Lyl
ol i (glmodls ) il (gladilolis (gl |y sl o slayiolyl g e bailbaias Sllas 5 Llaoce sloodls cu
bls)l 3 albadal clasuie plo g e b (b el 25 )13 (blb jlasl p olaal) plgie 4T 03900 gl 5e
ol des 5l yS 18 eolatwl 3)50 Algi o wlie sadilBagal Sl b og 29590 lrailbannl gk daus )0 5 009
2,5 555 1) 3 3)lge ol o el)ly
Sl 5 o il gt Juce —
oy &y 5 Sllwg —
b bwsie jlage —
sk 4 dr g b Blo Gliee (e a5 g (Blae dlge Bl e —
SS , COD BOD wlyw —
ailaio po (gox bulpd & dgi b g Ciliee Joud )3 bod Olyusi —
el Bl aAnlS ) g 5 Pl 2 jlde —
il lgn 5 Ol g lamo Lyl 3 dhias il gladibol 5,Slas —
I g BeNSB (ly Slasuie 5 dile ale o Of lulid b Gate (Sl slajally ) odlizl @yp0 5
G ol g 05 SSslr el (28 Sledbl gl 1yl 5l b &S a3 YU liebl cu s (55,8

S rals ]y laa s









Ar

S S stalol 5,15 ppeised sl — ) Vo Jgan

olj pSle . L c ;
. SR 9 . S5 dged O)b B el 4
PR 34 2,90

2Lt o il
Celo# | e Slilgugs 7o /oA Joloma 5 ¥ °C slod — | et = S | Sy JIS e pils
cels £ oo Sllgurgs 7o/ + oA Jgloo oF °C (slod y - slass — S JBed (S oS g iSeml
St slasile]]
AN ¥ °Csles > Voo | gladed = (Sl Ly sl
59 ¥ ¥ Cosles > Ve " ‘ S8
5o YA | PH <2 1 S pedlgw sl ial53] ¥OC slos y £ ” “ Sligal
el FA ¥ °Clslos ;o Voo ” “ BOD
59 YA Py ne Voo i ‘ P
el FA ¥ °Clslos 5 Yoo ? “ CBOD
5o YA | PH <2 15 S jedlgw sl ial53] ¥OCslos y Voo ” “ COD
3oy YA piY ne o- i ‘ L)
aloliM, piY n be- ’ ‘ ola B IS
celo YA ¥'Cslod b ” “ 5,
39V piY ne Yoo Sedh 2P
sL# | HNOgztopH <2,H,SO,topH < 2 Voo | ol — Sy S
oo, Y e vo i ‘ pH
5o YA | PH <2 15 S pedlgw dl ial53] ¥OC slos 5 b ” 1 dsS g T oseps
olile
celo V¥ ¥ °Clslos ;o o+ " “ VI s
32 YA PH <2 b oo o il | 0o ' ‘ oser
NI PH <2 b i sl Liol38) Y. ” il IRVEQURPR S BNVRCATIT
Ol e
celo YA £ °Cclos 5 Yoo " “ Ol
5o YA | PH <2 1 S jedlgw sl ial53] ¥OC slos y Yoo ? “ Slyis g oy
celo YA £ °Cclos 5 Voo | slauind — (Sl C y
595 YA | PH <25 G p5lgus sl (]330 ¥°Cisles 5 Voo Sladed 090 9 2




O il 9 IMSU UL dudeal 1 1 yiolyl Cod g (608050 slaid], AE
OB b yinlejl (o o paiged gloidly =Y V& Jgda dold]
Sl oSl
olej o - o ci AL .
. SR 9 . S5 dged Bk W l,by
SIS SLNEITS
Sl b 9l spnsl Lial381,¥Cglod o )
jo) YA Voo | oslades = (Saedhy oS
PH <2 b ol
Colo FA [ 390 6) 055 ¥ °C (sloju 13 00 Bl aAloliMly O | sladed — (Sl Slaudgs)|
s piY pé ¥ B eladed |5 e — Jglore (5]
. 3 . 4 Ohermdsle o jenS]
celw A 298 (5 eSS (Sl )0 g 0l At diges yd Y- s e
P
5o YA | PH <2 b 58 sl (i3l F°Cclos 5o o+ lains bis b Jid
Ceelw FA £ °Cclos 5 NG Sl LS Hhud
59, YA | PH <2 b 58 gm0 sl i3l F°C clos 5o 0 | ladus — (SN JS saud










AV Fuwgy

NS bl ko asly glw Lilejl g (5,10 mdiged (s y8
I8 S el 23Y cplplo (VYo py8) Conl otel abual aliso (sladsly (el (gyldp wiges (S5 Jodo Caond opl
Jibe 225 b eV lagialefl 5 )by gl Sl 5 55 xS Wged Ume 2 e 2Ny 2 DMl p )b (555 B

Do Sl g Oye (50 Wiged 2B g 5y Wiged Jore



I I 9 IMSE LB adial 1 1 yiolyl S g (645050 slaid], A

S)1351 diged I 08 -) Yo 0,

161 Lged Fu)b g 5oy 65 Nged Joro alg pb

O s } adigas gl adsgas dliss O Sy (65 ged £

O e O lalad

ged )b i

1SS ploj Sl R I

sBislel & iged o2 ol 505 (s 5 o> o dges celo diges o)l

) diges
Y diges
¥ dges
HE Lges

:)9ALa ‘_ng‘ 9 uf)lyb fal} 9 fal}

o talol s 3

Sl 4 o8 o6 oo

) oilej] 4 oilejl 973 oloj P sbpialej]

iilegl slaal 5 (Solgls pb 5 ol

ok nS oo slasl 5 (Sl pb g b
Sl 59

25 03lissl by SleMbl 2,5 Ca o Cudy jl it sdiges 4 5l g0 >

B 45 ago 5 spSele Jlainl llas I and b e )05 oloj 351 by ialefl 5 (o iges )5 L 0558 g
D9 35565 olBuiylejl 4y g Bl lmodly o 5l ialos] asess oS e jolod diges (651835 o piSTas 5 Liulos]









1)

rwzu

NSl aduai i gldasly S Olaalin

IR 3 S Glaalie —) Yo Jgo

219,330 oot U
Curdg 7 s sl Joo s Olaalie
ri]l:.&j 95> Jljlf )Uz'z'le S )'| P Uy L;LmJli.ﬂ 3429
St s o JsT Gos
$29)9 JUE JUE S (s)lgenls
] ailelis 2$90 5 sy oy e SKg My
Pl wlobo | e S5 665 pa et SSin (9,55 8
o 25 (S ol g el mMe 392y
JRE P
g, ojlul
o Jles] s glzen Jore Slpds 5 53929
oS —gdaw S8 saalols 55 Cgu)
o (5 ySolul
55 ab &S Olaalin -Y,Yo Jos
:)‘bﬂb)@ roU
Curidg 7 puid oaalin Jox s banlin
2S5 &b o baly ez
JR T OpY
Al 0S8 zex ) il zess

ol Mo slaaily jo d}:J?%‘d):*“{B X,

L_;:*)?d)b L;LQW Jel ;3)95

gaw ) o

S 8 gl

55 4l paw y> Suas] LialS

il sl sl (S35

S yxio s Olipan b Cabgio




O il 5 SIS sl adai y5 il Cod 5 450510 sloid)y i
(i d oe 4D (S Olaalie -,V Jeas
231220 %0 PU
N oadlde Jovo s 03l
B 0P oo Ol
P9 gaw 9o ol
95 9 $29y9 JU o5l e o9
oy o g Sl oo s Gt (g )
P9 gaw 0P oMb slid
b 005 5 9 95 9 899 JUK AL CuiS
b 5 By~ oS 5 5 01 (it 3l o (295 o CulkS
o s o oS ke
Slsa b= cdgpe O o (295 O S 090
b= oS o9 aw @z 9 S ke
LEL -1l Py gaw oy 93 dg2g plin 3 (0) CUS
o JW )
Jl9> By
o > (Saist]
il (g (2 (A Olalie -£Y o Jaua
315 30 p0 0L
N CudeS pU
0y =y )
b = %
S5l jolud (oS Slaaliio —0,¥0 Jgua
115390 4 2L
Curdy sl Joxo s daalde
Joeme — S Siloyglid (9> o Sl lade
Fyeme = 3L Siloyglid (o (29> @95 oby el Gl @908
Fgeme = o5 = 3L Siloylis oy oo ple g)



9y Y‘&.’iuu”
oo (omiddd RS Olaalino —,Y o Jos
:)‘:).gb){_g oL
Curdgy sadlin Joxe o ol
T Wy JSis
2loonsd Dlge (6399 yrmme srloosd Dlge 39)9 (S8 )S
P logyjon 25,15
wstbonsd dlgo Ll 2o dlge 055
Jd od Aol S Olaalin -,V Joua
215 90 50 0L
Curdg sudlin Joxo s banldn
. polipw 3 &8 god ) pd (S e
ooy g
(2le YL pos
oo Thw | 0o ) Cli g die b Ze pygte IS
o daw | (o gaw ) 3:5) 5 0y slogrd S
) Cja_m)buwsw&lbwm_f
ooy g .
Bl
Sl Slo A8 Olaalio -AY o Joss
515 90y 0L
Curdg sadlin Jxo s banlin
Blo s gaw Plo od Sy
SBlo yi gaw Oyl g 92 3929
| SBE o e sy b S iy e
Slo s ghaw

ol @iy sl

0diS @i (soib Sl e 3,8 g o)

Ol 0iiS m3e3 g, aladone ded dwlS | g, i

Slo pisaj (S35

Slo i b i | OBl CaleSs g9 pis




O il 9 MSU UL dudead 13 1 yiolyl Cod g (608050 slaid],

9¢

H9d s j Wlmo LS Olaalivn -4,Y0 Joua

251990 ot 2L
Slosys saalie
Ned loiuo blas ST 55 taw (slods) 5954
Slxio jl o b oS g b Aoy,
Sy > o) Sl
o slaodlsn ;5 0155 A 5 yeig0 b ED
LT 3,55 pae b 5 oo (05
2 IS 3 533
odlsn wls (395 oo
Conld (6 a5 3 S Olaalio -V ¢,V Joua
219590 0t 2L
Olows i sadlin Joxo saaldn £45

45)4 355 saale
Ay pbre Slg O Sllge
BFC RISV P I ST PR W
9 )3 0))2 = O )

45).3 3)193‘.5 C.laa.u © ©
olls ple
0)1%354\5){514‘» u&hnbuf%m;
S gdaw ekl g5
S g o =2l oSl
0)19.3.)945).3@4‘» ul)...>39>5
Sy 2o NS Sel> 5L lade
“.9[9») 5L§).~.~J ‘).0).§ ‘L;)yo ‘d)‘“{b 55109@ ‘)'f.w v .
S 3 o S S

(oS ) g

1 - Reactor

Dyden (Frge yolgw SLdJl S 53 (BB sl o lge 151 ¥



90

o Bylas A4S Olaalie -V Yo Jgss

1352580 PU
Olows g saalin Jow saalin g4
o ool g 4 ggasls o5
Ofg) Sl
ol e b 3 o )y < esalie
o Ll g o)l gen ol 5l (392 > ey
9o O
SO 2y 9 Zskaw 595 0 Sdam S I Gl A
Syl yog daw I3 L (g3lyglid b9y )3 polid oo Y (39 S5
3 e oS gz ()55 Jos 0>
Silyghd (o> s S > O s 52 9 51045 b ¢ o5
il ol &S Olaalin VY Yo Jous
115 j0 50 0L
(5929 pus) - (5929) + s live Joxo saaliv £oi

lgn ol (gl Silasl S 5

ol wan 0ud i (2 1l g gardae U g5

wole gaw 2 S

ol ol Dlgo g

ol g 0P daw (S &




Ol i3y 5 MBS Sl axdeai 13 W piolyly Cod g 43527105 lain)],

97

d)‘?‘b@ w.mlh ‘_9.55 Slaalin -VY .\“U JQ»

2519390 01 2L

(3529 oc) -

(.59?9) +

saalin Joxo

saalio £o

oled 3 6y

ol b olod

us

odd a5 (o b pole & o (90 (348

NN

A 4Y sl i Cwlbus

O i oy (092 Byt

SwilSle U8 bglsee (3 aowid vk )

SilSo 1S bgles dad dwlS I cuis

299 3 9 Mo oy

G ) Hlid 8 b 58 cuis

S S G o S caiw Blybl s culs

29l s ()05 &S

i 53 58 alwd 5y5 SO,

B S B

Ui et jud s Sl

&5 8uLS bglowe s b 0 dgdume

L&"‘)l)> alolw )lf pie

s J555 Sl S555

9 a3l ied dlols S pas










99 fwzu

dhai @i sbasly SleMbl Gilgw Cud e ,8

b 6pSoi8l § o lsfiee |y SAeM] & canl o &6l Ciliska (slainly (sl 435y (slmosly Cud Jghis amgns ] o
o bl g0 4 lSel Sygo 3 5 08 Jitie (g b 13)55) b Jshir ol 4 elStalosl )3 (talofl 5 (6l paiges
2l g lages ans Ml @y (2bjl Bl 3l g )3 45 Ksd 0pd BXCE emen 2l)lEl a5 )3 (5 amelS
Cawl odal o] SleMb] Golow Joso cloil j3 doly o aS Slialie cu Jgis ¢ 22l juwe lgguw 4 SleMbl Jolas
555 oS3 g > i b il A Shialie Jyin 4 439 41yl gl o

JUCITFR JPRCRTE JERPSVIR POR SR FR IRV

Sl sl el )by
Jus el o <l o
- &b
Sle bl | 59y p e 7o (Hlw
]
U
vy
JRIRES
Jolas
bge
ST S Clanlie Cob =Y £ Join
FUSIESo] B K ARV N
Jds 2o Ry Ry 3929 Sgdumne
50 Sl yd LYW L S SR Ol i W )
wai | J0S s | as | U gen e | &
%929 W s P
)
[ty
)




O il 5 OIS SLL aial y3 i)yl Cod 5 5050510 sloid)y

S5 A1 4l Ol el -Y Lo Joua

103 1 0 4 O
Eulsd b el )b
63909 Glss o | 63959 JUI O b Saglae dlfa.ala e |
ddww e)u
W o 92 PSS
\
5
)
JragReS
LiRes
bogio
75 4l (A Claalde i £ L0 Jga
13 50 8540 oL
Lails g0 | g1 5 s S, S
PEON?Y , P | sbols | Sl N
N &ox > | sl 265y N R oy
oS FXWARTS
Sl
\
i
A




£y

ST (oga syl yd SleYb] g -0 £ Jgua

51352 0540 oL

5 BN
2 SRS
5 cfov <re (o
w. M K6 A el
.
3 ) 7 el
n.NQxﬁ <Te n.NQ))
3
M‘, K60 S
2
o 6(6c QJMJ Mﬂo_ ¥ ﬁi.«
% cCov <re (o
4 <62 T S
3 Goes O I
cfov <re (e
S | s | e
O
66cs I SIH
o <o NEay
3 <6 7 SIH
m
6065 A LI
904 | SIS
3
3 He -
u.
W | e s
)
o ol o»v.a) «6C

wiidi soly 3l g oo Sledbl el -1 Lo Jous

1159 000 AU

<3

B!

JRIRES

Jolas

ol dlgo
28
o

>

.f,f
+i4 44
¥ 3% 019 3
3

Nm B
33 3
3

43 7
8% ﬂM.m

FOG
o

JEs
o
Pl
o 2
P19

pH
o




O il 9 IMSU U dudeal 1 1 yiolyl Cod g (605050 slaid],

X9 4

Soniidi oo oS laalite Cod -V £ S

15 8 500 oL
N I NN
S P 1T 1 A S I IS B I VA Bt
+ EN 3F RN a - ol . : : o
R TN RN N
Sl B AR T S I R I S O )
- e ‘4\ 1 BN ’% B \g
EE N P B 2
B2 4 ’
% EN kY
3 %
)
"
)
S ol sty (gl Oledbl Cud -A Lo Jogsa
15,9 8 50 2L
So39 el Sl s
) Crdwd KW ) Cwolbus Slid
NS oy ‘ 95 $3959 | 82959 Ml b ) i
»dlga EXTS ol 5 bles
p &,
) 3 X PSP
oS fo | S yio X P e | pF e .
% S o o (Flw L
395 7 395 7 P >
i x
)
b
)
Sl
PLIKES
bgie




)y

S ol oty (S Olaalie cd -4 £ S

S5 054t U
LS lade oA Gld W 5l Gl O 98 | o @il gl -
T
(Jgone b ) (Jyome b 2L5) (Jgome o5 L)
\
L.;
AR
tbosd (Sl (og> gl OleWbl Ci —Y e L Jgr
235 0542 P
XY Glro ol dlgo
ol | dlge B, . ) . -
R R B T LYY 9> Sda oy | Ld | pH @yes | &E
85959 st bosd
)
U
)
Jragies
LIRES
bwgio
st bowd IR 0209 &S Olaalino i —V) Lo Joua
15 1 040 oL
‘ $3959 (S5 s .
029 53 dald LSS . oy 50 3,5 ,18 st hows dlgo 0033 &0
(st loaw 310
\
iy
)




O il 9 IMSU U dudeal 1 1 yiolyl Cod g (605050 slaid],

PH plisi (o9 gl yd Slebl cud —VY Lo Joio

1559 8 50 2L
a3 sl el
XY pH
S3959 oL bt 3190 (89,55 $299 9 gyl
Celw g oSy el g oSy - -
3
i
vy
JRAIATS
Jile
Lo
PH oalid o9 &S Olaalin Cud - VY Lo Joss
1559 8 50 0L
) L _ b"o b).ﬁéb
ByzoR 355,15 | (o leoww 390 (39,9 (S8 5 SN &b
s bowd
\
b
)
213308 asly gauld OleMbl Cod -V€ Lo Joan
15 8 580 oL
ol on Spao jlalie | oS dlaad L Ayl _
) JSS! o L C’l)b
$2959 » PR oilandly
\
b
Ty
JRAgATS
Jila
bwgio




) RX-] fwzu
Jisd o0 ailobs gaiglyd oMbl ol —10 £0 Jgan
15,9 8 50 2L
o I
ox BODs cob Gleo Sy | aule byl i o
Q“
e sl lalslal ] slal 3 | 2 T |32 3
SR T8 1508 %0881 (8|27 |221418 |7
DAY Y|4 v |4 = [ > . ;3) )
I N g |4 2 |2 2 A= |20, ES XJX)&
H 39 3|9 3|9 = % P NIENE
% 33 33 ia %, 3 27| 3 ,
N ~ \'3 Y 5‘1)"’
R A AN A S T A T A A T AR A ]D
RS R R R A IR A EA RS A S E B S I F R
S A IR % | % X | % X w || | ® {x’*x“x
P e O O O e O I O O e 0 e O B O I I 0 e S A
\
b
vy
Jragies
Jslas
bgie
* Jlad 2 wilob S lanliie cad —11 .00 s
15,9 8 50 2L
. ) ) 90 (gloged S Slogyd 5
P G pl) o G e | g e I Z90 0900 S L e
. . . . w53 38, PSSy g &)U
(32l YU (o0n paoli pow oo el
oy WPy T
3
iy
v\

losal)” clgie cov 9iS iyaeli g Cupde lojle YYV @i Y-V oo 4 JSite @by g 0 1S5 3 150 51 S5 2 oanlie &g 0 *

D9 axxlie g ad MO ol ahial | (5,15 5 (50 e



)7

3 ool Gl g 52510 sloid),

< L.."é‘:'“

O i1y 5 M ot

G1aSe Slo gaiglyd el cd VY L0 Jsis

15 8580 0L

o _ a4
2 RN
.'Ml oy <Te v
H.w 6 (oD A5
. 6605 tp o ikl
Ml 9 oy <o v
R T B P gy ekl
s T
3 606 omg® ek
(o <Te N
o —
‘s . : K &
9 67 oy AP S H
6065 AWl
oy <Te v
a . . . v
% 6 oor A e
606 AWl
I.m qw.ﬁ_w Q.m_n SnﬁMJ o).ﬂﬂM«a_ « ﬂi\
2
1 M o6 H60 et | LN
|W IQ ﬂQQA) 6(6csn —
o <6 [ ers Al
e K62 ong” A7 H
ﬂQJ.AqJ 6(6c5 J«MJMN—A.
o a.m_ 011\ QV.«(J « (6¢
¥ a7 K o
ey 666cs ol oo K (6¢

LlaSs Slo 45 Olwalin i —IA Lo Jois

15 0400 0L

G,

)

S5
S is;
e

alS | oy

Of gy dadse dod

259

Ol oS

3558 9 0855
CAlgSy b

DS 22595 (593Y

& pas

Sy CAlesy
SElo g

SHE

7399

Ol | Sl g9,

8,8

O




fwzu

5 Olbxiio ailolw ganld Oledbl Coi -1 Lo Joan

JNe®

15,9 8 50 2L

9 ~ 1A A
2 N
% Cor <re clor
=
mu <620 S
X
N 6tees AT H il
Comr <re oy
&
0
.w 67| per A H
637 | omrp opror | T 5K
oo <re clop
S |« H SO
O
6C6cs ATl
Comr <re oy
S | T
[an]
§6cs A
|l qm_a o¥rs? A H
q
3 |og =& A H
W~ IQ ﬂQQA,\J 6(6cn -
)
€05 gem §6cs? e s
ﬂm\J\A.\.J".&\.....hJ Q.mﬂo‘vdtlmﬂmmﬂ
e
ﬂﬂéﬂ}mwmnﬂ Q.HNQ;VJ.YJT\NM«

119 (S j Wl (A4S Olaalie Cud -V e Lo Josa

3519390 0 oL

;“ \
-2 e
9 K.)

)

8 m

e ¢

n

o& Ml

..M u”

Ro)

o i3Sl

ol Kuiss ‘9 »

Olxbio 1 od g

2 i e 2929
g Oloxio Ll ST




52 Lyolyl S 5 oS0l loi2)

dlai

I SBils 5 M sloails

Siled oy suuld Oledbl i -V Lo Jgas

159 0 52 0L

5 JEERE

3 |Firftas 7 S
) o e qer A L K ol

= it A S K
E R i
g [Fear e A S K
BN R S
< g

[ra s & I SIH

od T SE

= St T SE
% laoo T SE
N e e
4 |50 e ar S
1 [aen 0 59K

Hd -

@ ="

= ft s A S

aoo T SE

# 9ov ¢ S
RN S
W g A SIH
CR Hd B

A e "

IS5 e &1 ¥ 8¢
<o oxl oo ¥ (6

Silsr oy (A4S Olaalie Cud -YY Lo Joua

251990 oot U

&b

¥y

Thw (S &

el
.>|9.a
Sols

o

~J

9 Egbre U (55

KUK

sbsSLdl K8,5

2dg bl




£

Sl e sl B SLIB! ad YT L0 Sy

15,9 8 50 2L

2 P ENERES
2 S
*HO 1°00 clorr
,u..\..) owr (¢ @ Core ol onges K 6¢
swr(C S e ol gy K €6
1 =S e
e A S e
‘M Hd _
D |1 Heo el A S
M “or e e qov (| ofor
.uw. e e 7 S
A SARAT R L R
S b v A I K ol
‘aod A7 S
e o’ A S
% e e )¢ A S e
I o e e D K it
Hd _
¥ oxl onge s K (6¢
He v ¢ A S
S b qer 7 KK S
M Hd _
4
a 60 K < o
A e
STsCd Ao g0 ¥
< oxl onges K (6¢

* il o ol S Olaalie Cud -YE Lo Jodo

2519590 o1 oL

q0a2

A

S 7 @t g™

orée ovl < oy oefq sve 9IS

A e o g™ em(gf

S s gf

(oo o grpe 9f o

2 evQ e ¢

o <o v o e gf Y

72 90 ¥ s e < e

Ko omp| 6 (e Ak

D9 daxlye o6t OB ladilbasas ()l poyun (slosal) O‘?“

T2 (e v qéq v o

(e crrom) <€ exgfep grrg e

b &) qotp K g

e #0 (< gy oo

(g #c e v e A 7 gy oo

ers 5 < plene> § e

#5 & e

Cot yeuiS (S50ydely g Copde lojle YAY @ uis A=Y Jodo 4y JSio 28 Capa 0dds (8D 3)l90 51 S yo odaliie C))yo).)*




" X /r0 9 polio

&2l 9 &l
5 Capie il codsl (lawliaias cloolEisle)l pily 5 log w5l 5 e (sloinly 5,15kl YA 4,5 —)
VAT 955 & )55 )98 53yl 2
odige &8 35 syt 1 e Cglas aoMS (elaailiaiuns ol slotalosl plonil o g Wiges claal, =Y
AYAY olo (63 cgys )lj9 coMS ¢ ]
5 Capde plojlu { Slodde ahias) £ b SlaeN ol ahal (oS g 5)b 0,00 sloidl) YTV o)lod i =Y

WA w95 ©)ljg 9988 Syl
Copide lojle (450 4had) pad (S (§ b oM sladilBaial jl ()15 g (5 b pope slodaly FAY & pi5 —F
AYAY c9,5 ©)ljg 9948 Syl 9
5- Standard Methods For The Examination of Water & Wastewater. 18th ed. 1992.
6- Metcalf & Eddy, (2003) Wastewater Engineering treatment and reuse, 4™ edition. McGraw-Hill.
7- Spdlman, F., (2003) Handbook of Water and Wastewater Treatment Plant Operation. Lewis
Publishers, USA.
8- Manual of Practice No. 11, (1998). Operation of Municipal Wastewater Treatment Plants. Water
Pollution Control Federation.
9- Operation of wastewater treatment plants, 1993, Hornet Foundation, Inc. California State University,
Sacramento.
10- Paterson, J., Laboratory Procedures and Chemistry,
11- Moore, R.L. (1982) Basic instrumentation lecture notes and study guide Volume 2: Process
Analyzers and recorders. Prentice-Hall, Inc. UAS.
12- Reynolds, T.D., Richards, P.A., (1996) Unit Operations and Processes in Environmental Engineering,
2" edition. PWS Publishing Company.
13- Skrentner, R,G., (1990) Instrumentation handbook for water and wastewater treatment plant, Fourth
edition, Lewis publishers, Inc., USA.



o5 2ailga
Cng &yt ol 03,5 EM 5 dugd oz i g adll O jgo 4 llio 5 (oges 3 Slastio ¢ foslljgind
slacJled 55 p0 5 jodS ) pole (oyinS g drwed a4 Ju oly 0 U codd agd odid Db d)lge (sl 4o

oyl ol B glaJle o ead e Obis Cewpd gb 0dys LS 4 Slhes

Al e olows LB http://tec.mporg.ir



|slamic Republic of Iran
Vice Presidency For Strategic Planning and Supervision

A Guideline for measurement,
recording and data analysis of

wastewater treatment plants

No. 494

Office of Deputy for Strategic Supervision  Ministry of Energy

Bureau of Technical Execution System Bureau of Engineering and Technical
Criterias for Water and Wastewater

http://tec.mporg.ir http://seso.moe.org.ir

2009



4 3l 52

shiuwnds 5 lagpSojlul obj e ol
slaaliadar 3 e (Ses a5 e Slles
$)lpd by baalebs ol (g pml) camy &) OIS
5 S5l (NgSe s (al )3 o 425
dhss e claalels oY clazd b o
2 ocleMl Gl ezl sgms g ML
albadal Slles o 3 &S alsks dlacundg
o F Gan 2.5 e ) iy 3 cud 3Kee
o )2 g dlele 2 ady sagle) Shals
@ oy wbahas 3 Shee JlalS ] (6,5l
Sb e et oo & (25 Sl ol il

oolwy eUbl g (5] 90315 S 40

ISBN: 978-964-173-286-4

9789641792864






