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PaV — Uvod

Najdolezitejsi dokument ndvrhu procesnej == St g
jednotky. BUiR:

eng. ( P&ID Piping and Instrumentation Drawing
/Diagram/) i
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PaV - od BD, PFD k P&ID

SHOW SIZE AND PRESSURE RATING
OF CONTROL VALVES, AND SIZE OF
ALL OTHER VALVES

SHOW INSTRUMENT NUMBERS
ON ALL INSTRUMENTATION -
SYMBOLS (REFER TO 55.3)

]

TO ATM
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)
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SLOPE x"
Y PER FOOT

[CCOIL DATA |

i

i
o

COOLING WATER

EDWG NO >

STEAM

EDWG NO >

SLUDGE

oG NO&——(TH/BZ/2/412/20)- y

k

SHOW LINE NUMBER
ON ALL LINES
SEPARATOR SOLVEMT PREHEATER  SOLVENT VAPORIZER
EQUIP NO EQUIF NO EQUIP MO
< 2754
| IS
P—101A & 101B

SPACE OVER TITLE BLOCK FOR NOTES,
SPECIAL SYMBOL IDENTIFICATION, stc.

COOLING WATER

A —>DWG NO >

COMDEMSATE
DWG NO
WATER SEPARATOR >
SOLVENT COOLER EQUIP NO
EQUIF NO
SOLVENT RETURN PUMP
EQUIP NO
01—-7-C30—86"
2 5
I T
oy
H § [ 5
s ] 5 t
é & =
/7 ——
r Y

DRAIN DRAIN

P&ID

RECLAIMED SOLVENT

Piping and
Instrumentation
Diagram
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PaV — Oznacovanie merania a regulacie MaR

Mechanical Flow Diagram (Strojno-technlogicka < <
schéma), v dnesnej dobe CastejSie oznacovana 1?1 i 1FOK1
ako P&ID (Piping and instrumentation diagram) = V| 4
znazornuje vzajomné potrubné prepojenie medzi FC |
procesnymi aparatmi a zariadeniami spolu s 1

riadiacim systémom. |

Na jej vyhotoveni sa zucastniuju vsetky profesie:
*technoldg,

eAutomatizér

*Elektrikar

estrojny inzinier — potrubar,

estrojny inzinier- pevnostny vypoctar,
*bezpeclnostny technik,

*Specialisti atd.

Predstavuje detailné spracovanie celej
technoldgie
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PaV — MaR

P&ID - Piping and instrumentation diagram a MaR

-r6zna interpretacia,
-ina Standardy, norma, zvyklosti ..

NajcastejSie to byva sucasne platnda norma STN I1SO 3511.

Vo viacerych krajinach Eurépy nahradena normou ISO 14 614

Vo svete

ISA Standard S5.1 Instrumentation Symbol Specification / obsahuje aj normy na kreslenie

symbolov S5.5 Graphic Symbols for Process Displays

Znacenie medzi ISO 3511 a S5.1 sa prilis nelisia.
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PaV — MaR

Povinnostou strojného inZiniera

-je rozumiet oznaceniam na technologickej schéme.

-poznat podmienky pri akych bude pracovat jednotlivé meracie pristroje. Po konzultacii s
ostatnymi Specialistami vySpecifikovat max. prevadzkové parametre, okrajové podmienky

pripadne mozné nebezpecné stavy

- d6razne Ziadat o spravny ndvrh meracieho prvku v pripade Ze v systéme je pritomna
agresivna latka, pripadne Castice ktoré mozu spésobovat mechanické poskodenie

-Spolupracovat pri vybere vhodného pripojenie ( Priruba, zavit ... Atd')

-Dosledne dodrzat poziadavky vyrobcu meracieho zariadenia na spravny navrh potrubia. (
napr. rovny usek potrubia 10D atd.

-Skontrolovat materialové prevedenie meracieho zariadenia, vratane dodanych tesneni.
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PaV - P&ID

Temperature Controller Control loop / Meraci
and Recorder obvod /
Temperature -Symbolicky znazornit

Transmitter meraci okruh v

podobe symbolov a
oznaceni.

Co musi obsahovat ?

_ Comu musime
Steam —> ?1_— . —- rozumiet, Comu nie ..

Pneumatic
Control Valve

Heat Exchanger
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PaV - P&ID

Temperature Controller
and Recorder

Temperature
Transmitter

Thermometer T
206

TI
206

Cz l Temperature Tempgratu re
Sensing Bulb Sensing Bulb
Pneumatic
Control
Valve
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PaV - P&ID Variable Being What [t Does

Measured [nstrurment

Co potrebujeme poznat

Pismenné oznacenie: Field Mounted

Remote Location Remote Location
Control Loop {board mounted)  (behind centrol panel)

The succeeding letter(s) are
used to designate the function
of the component, or to modify
the meaning of the first letter.

The first letter is used to designate
the measured variable

XYZ
123
Pressure Indicator
Level Recorder
Flow Controller
Temperature Transmitter
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PaV - P&ID

Co potrebujeme poznat

Pismenné oznacenie:

Fismeno | M&enanebo fzend velifina | Fidavné | Zobrazovacd nebo vatupni funlkee
pismeno .
— I Uk az ovvénd
A 51313113305 T it ani
B Indikace stavu (chod motor®) 5 . )
c Reoul K Cas, fasovy program
i L Hladina
D Hustota Rozdil y —
F. Flekiricke wehifing * Cidln, snimar - ost : - -
F Brfitok —_— M WVolitelnd uZivatelem * Volitelnd uEivatel em
. . "
o Méfeni, poloha, delka 0 Wolitelnd uEivatelem .
H Ruéni ovladani F Tlak Zludebni pfipojka
I Uk azovani QJ Kwvalita, analvza Sefitani | Integrovani, sumace
I Spim dni R Fadioaktivnd zafend Zapisovani
K (as, Easovy program 2 Rychlast, frelevence Spindni
L Hladina T Teplota sl and
M | vikkost u Mékolik velidin Wicefunkénd jednothka
N Volitelna uZivatelem * Volitelna uzivatel em W Wiskozita WVentil, aténd Elen, korekéni den
(] Volitelnd uFivatelem * T Tihowa sla sila
P Tlak Tlaxfebni piipoka X Oistatnd weli Sy * Jiné funkce napf. zohrazend
Vil ap

Q Kvwalita, analyza Sefitdni | Integrovani, summace b Volitelnd ufivatelem * Matematicky flen, relé
K Radioaltived z&fend Zapisovén 7 Mouzova, zahezpecovad funkce
5 Rychlost, frekvence spindn Pozndmby:, P davnd pismena se pi# mala
T Tep_nl?a — Vysiland : * Jenutno doplnit o vysvétlend, jakea velifina se méf
U__ | Mékolik velitin Vicefunktni jednotka Fismena vyjadiwici zpracovani informace se pifi vpofadi: IRC TS Z A
W Viskozitz Wentil, deéni len, korekiéni den
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PaV - P&ID

Table B-2 — Typical letter combinations

Switches and alarm
Controllers Readout devi devices® Transmitters P
Initiating or Salf- ralays Viewing
First measured actuated con- computing [Primary |Test (Wellor [device |Safety
letters | variable Recording |Indicating |Blind |trol valves Recording |Indicating [High! |Low' |Comb |R ding |Indicating |Blind |devi s its |point | probe glass device |Element
A Analysis ARC AT AC AR Al ASH | ASL | ASHI ART AT AT A AL AP AW A
B Bum./Comb. BRC EIC BC BR Bl BSH BSL | BSHL BRT BIT BT BY EBE BwW BG BZ
[ User's Choice
] Lzars Choice
E Valtage ERC EIC EC ER El ESH ESL | ESHL ERT EIT ET EY EE EZ
F Flow Rate: FRC FIC FC FCW, FICWV FR Fl FSH FsL | FSHL FRT FIT FT FY FE FP FG Fv
FQ | Flow Quantity FORC Fonc FOR Fin FOSH | FOSL Fan Far FOY FOE Fow
FF Flow Ratw FFRC FHIC FEC FER FRC FFSH | FFSL FE Fv
G Users Choice
H Hand HIC HC Hv
1 Current IRC nc IR 1] I5H ISL | ISHL IRT nr IT L4 IE 1z
J Powar JRC JIC JR Al JSH JSL | LISHL JRT JIT JT JY JE JV
K Time KR KIC KO KO KR Kl KSH | KSL | KSHI KRT KIT KT KY Ki Ky
L Lewvel LRC LIC LC LCV LR LI LSH LSL | LSHL LRT LT LT Ly LE L LG LV
M Lzars Choice
N User's Chowe
o User's Choice
P Press. NVacuum PRC PRI P Py PR Pl PsH PSL | PSHL PRT It 1 PY FE PE PS5, PY
sk
POt | Prss. /Diff. PORC POIC PDC PDCY FOR PO PDSEH | PDSL PORT PONT POT PDY POE POP PDY
Q Cuantity QRC [8]183 R o Q5H QSL | Q5HL QRT o [*1} oy QE Qs
R Radiation RRC RIC RC RR Rl RSH RSL | RSHL RRT RIT RT Ry RE R RZ
£ Speed’ SRC SIC sC sCv SR Sl S5H SSL | SSHL SRT SIT T sy SE SV
Frequency
1 Temperalure TRC nc o ey 153 11 IsH TSL | TSHL TRI1 L I (A4 1E s W 15E 1A
TO | Temperature/Diff. TORC TDIC TONC TDCY TOR TODI TOSH | TDSEL TORT TOIT TOT TDY TE TP ™ TONW
u Multivanabla UK L Ly L
W Wibrabion Machin- VR Wi WEH WESL | WSHL WRT WIT VT vY VE WL
ery
Analysis
w Weghl'Foree WHC WIC WC WCY WR wi WSH | WSL | WSHL WHI WIT Wi Wy WE WE
WD :)'\_f;ighUFomc.l’ WDRC WoIc WDC WD WOR WDl WDSH |WDsL WDRT WOIT WOT WD WDE WDZ
X Unilassihed
Y Fvent, State Yo YR ¥l ¥aH | sl ¥T ¥y YE Y7
Presence
z Pos.Dimen. ZRC ZIC o Fint ZR Zl Z5H Z5L | Z5HL ZRT ZIT ZT Y ZE Fa'S
ZD | Gaug/Devia. ZDRC ZDIC ZDhe ZDCY ZDR Zol ZDSH | ZDSL ZDRT ZoIT T oY ZDE o
NOTE: This table is not all inclusive. Other possible combinations:
*A, alarm, the annunciating device, may be used in the same fashion as S, switch, the FO Restriction Orifice) FFR Fatio
actuating davice. FRE, HIK Centrol Stations) Kal Running Tima Indicatar)
! The letters H and L may be omitted in the undefined case. FX (Accesories) QaQl Indicating Counter)
TJR (Scanning Recorder) WKIC  (Rate-of-Weight Loss Contraller)

LLH (Pilet Light) HMS  (Hand Momentary Switch)
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PaV - P&ID

Co potrebujeme poznat

Graficky symbol:
LOCATIONS
ON CENTRAL BEHIND INTHE  ONLOCAL
CONTROL CONTROL FIELD CONTROL
PANEL PANEL

DISCRETE INSTRUMENT

SHARED CONTROL/DISPLAY
(e.g., DCS)

COMPUTER FUNCTION

MOGIOIO)
z
NI -

PROGRAMMABLE LOGIC
CONTROLLER

AOEO®

LIGIOI0
A0
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PaV - P&ID

Co potrebujeme poznat

Oznacenie signalovych tokov:

(1) INSTRUMENT SUPPLY *
OR COMNECTION TO PROCESS

{2) UNDEFINED SIGMAL 7 ra

(3) PNEUMATIC SIGNAL ** i
(4) ELECTRICSIGNAL ——

(3) HYDRAULIC SIGNAL L
(6) CAPILLARY TUBE b4
2

S

{(7) ELECTROMAGNETIC OR SONIC SIGNAL ***
(GUIDED)

o
OR
]
| -
N
AT
N
et
{8) ELECTROMAGNETIC OR SONIC SIGNAL *** /\/
(MOT GUIDED)
bl

{8) INTERNAL SYSTEM LINK
(SOFTWARE OR DATA LINK)

{10) MECHANICAL LINK

0

=

OPTIONAL BINARY ( OM-OFF ) SYMBOLS

o
(11) PNEUMATIC BINARY SIGNAL TA A

N N, W AL,
(12) ELECTRIC BINARY SIGNAL oo OR SR
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PaV - P&ID

Temperature Controller
and Recorder

Temperature
Transmitter

Pneumatic
Control Valve

Heat Exchanger

\\

\\

= i =

ANN

3\
N

TT
206
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PaV - P&ID

Priklady meracich obvodov: Tlak /P/

. S m Pneumatic

o i 100 controller

Pneumatic
transmitter ./
A Control valve
| |
I I

FO
A pneumatic loop - controlling pressure

USUALLY 4-20 mA,
SOMETIMES 1-5 V DC

ELECTRONIC OF 10-50 mA
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PaV - P&ID

Priklady meracich obvodov: Tlak /F/

ANELECTRONIC CONTROL LOOP - CONTROLLING FLOW
m ELECTRONIC
CONTROLLER

3 TRANSDUCER
ELECTRONIC Fv
TRANSMITTER 101

FO

FLOW ELEMENT CONTROL VALVE
ORIFICE PLATE
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PaV - P&ID

Priklady meracich obvodov: Hladina /L/

1
% 11/20 N/

Sl {
O
Dzﬂ: IHD' 4 LVA1Tuu i
BYPASS i
Li I'P
mibﬁl-%—jlmisl—éﬂ'lbﬁl-
—— D<=

1

(Refer to Figure 2-21 for details.)
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PaV - P&ID

Priklady meracich obvodov: Hladina /L/ Vent

=

Referance
Pressure Port

Tank Wall

Pressure

Process Fluld Franachioer

Signal Out

Auxiliary Column

o

Magnetic Fioat
.~

Visual
-]
Tank Wall Indication

Magnetic
Follower

Process Fluld
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PaV — MaR, Detail pripojenia
INSTALLATION DETAILS

Index of taps sketches
Zoznam nacrtkov adberoy
Page W Mate Mige

ABl |Condustivity, 02 and gH mansrwsest Mar st vodiveni, 00 3 pH

437 |Gcpgen anayiar e M- gas A pziter kyics v apaledeh

W) [Viesaty seasereenst Hararia sishacity

Aph__|From-gan smbvaion analyan-W0, 5625200 Anaiyze spalin-W0n. 5020100

Ag5 st ronbeed megnorvment lepacty) o

7 -

B i

Bl | \

[F [ few revsremant y Vorkuri e

o8 |08 Now seiaresed by weght Novieter | WAzl e sty e

Fen | Furgn o measareeed by Vet 1 warib pale e st

L1 [Level smasuremest with & franusither Heralyg Bladiny prevodrian oF

Los Lo nemarmsest by sagnetk Psal e | Parane Wyger wagrat pasibevin rsirarsn

19 [Lowel memsarwnasd byl e [Forane w2y by pebiferee

PU1__|Cteam previars mesarement Haraia

2] (Wt presters maateremant e ik

Pl Gas pransors naasuremant Mt ik

P

To5 | A presiere sesvarenet lup 16 TFN . O

B? [Fawpn pemsre sl b b MR Mawama Hakss vpain Pal

Tl e T
[Staum, water Fengerature " e, "

™ lnpb::-nl::’ Bers e wtek tiplaty vody. pary
541 bt Peat o enant

S A )
Slear. waler Toeperaturs emarenant [ Har i 3

T8 |Ciann, Woeaioern bkt e T frtealyog feallar I8 n-\
50

m 1an, vler Liaguriture Seatersaent Yoras tagutp oty sy

™ Cittaronce drum wail temperabrs Mae gn ifacurcie tesdely v ttee
irhermocsspia Dztmml ubra Harmeciansk Dabusl

i At £ ol & 2040 \
[Stean, water torceran ] [ X

=y s

7] Fan beaneg Tengerature Mot arue teplety lazish venliliborer

Tap  |Eean, waler Teaperature sesarsnent Mariin ety vy pary

Page No. Name Nazov

AQ1 Conductivity, 02 and pH measurement Meranie vodivosti, 02 a pH

A02 Oxygen analyzer in flue-gas Analyzator kyslika v spalinach

AQ3 Viscosity measurement Meranie viskozity
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PaV — MaR, Detail pripojenia

1" THREADED ADAPTER UNLE TAG NO
SPECIFIED. MATERIAL TO BE
IN ACCORDANCE WITH PIPING
SPECIFICATION FOR LINE OR
VESSEL ON WHICH
INSTALLED.
——
FLOW
LB VERTICAL 'y
4" PIPE MINIMUM -I
17 THREADED ADAPTER UNLESS \
SPECIFIED. MATERIAL TO BE
. IN ACCORDANCE WITH PIPING
2" PIPE MINIMUM SPECIFICATION FOR LINE OR
VESSEL ON WHICH IT IS
| INSTALLED.
| I
NOTES:
1. FOR INSTALLATION IN PIPE I
SIZES BELCW MINIMUM SHOWN,
INCREASE PIPE TO MINIMUM 1
LOCALLY OR INSTALL IN
ELBOW OR TEE.
2. SADDLE TYPE WELDING FITTINGS
ON VESSELS, SHALL MEET PIPE
OR VESSEL SPECIFICATIONS.
3. PLUG TO BE INSERTED IN

ADAPTER TC PREVENT
DISTORTION WHEN WELDING.

4, CHECK THERMOWELL LENGTH
BEFORE LOCATING.

AFPD ——
IsA [ 123 JF—0
PROCESS CONTROL 50 [sso]oos

THERMOWELL INSTALLATION  |su7 1 Jor 1
BELOW BOO°F ReY /By
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1&C
™
!
|
|
|
|
-
|
|
\3“-.

|~ § [LULALIA DUILA
v - 5
g : BOILER INSULATION
s TR §
gl |
1
OPLECHOVANE KDILA -
gthat by pre diatac ™M
3 BLR STEL HUASHG- ™M
w’ ?um;m a
? BOLER NSULATIN i
8
]
- i
- =
<
W I f -
V- ;[Esf-;'fopﬁerwp:&h-r Prsick m
]
i el e g sl
A - DLIKA POOLA VIDIALEWOSTI MERACIERD HIESTA 0D DPLECHOVANI ﬂ —
A - LENGTH ACCORDING T0 DISTANCE OF THE REASURING POINT FROM STEEL SHEATHNG (] @ 7
MATERIAL ZVOLIT PODLA PARAMETROV MEDLA
MATERIAL HAS T0 BE CHODSEN BASED DN PARAMETERS OF MEASURED MEDWLM —
§ 1] Pieg Iatha SES
5 1| Thermocoule Terworlasok [ g 3- 25
[ 1 | ntaur Halica G2 raras—— | SiS L b
] 1 | Extending use Predizovaca frabka 565 -
1 1] Protective tae Teglonerova jimha |w— SES
T i - [ErrrEm — .. — i — — —
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Gls2*

TECHNOLOGIA ZABEZPECLIE NAVRTANE D1VOROY DO POTRUBLA A NAVARENE NAVARKOY, KT0RE 5U SUCASTOU DODAVKY SHMALA

HOTE
TECHNOLOGY PROVIDES DRILLING IN PPE AND WELDMG OF TAPPING SOCKETS WHICH ARE INCLUDED IN SUPPLY OF THE SZNSOR

TR T R T T T

S T

18C

SES

11 Visgesly e St vakash 3
Maanting conseclor Frigejovaci naslaves [ilrall [
i E SES
L} Suspuer Jhate
I | | | N ey

AD3
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PaV — MaR, Detail pripojenia

TOP VIEW TOP VIEW
POHLAD ZHORA BOHLAD ZHORA
D¥Z4 - NOZZLE L CLONA - ORIFICE PLATE E

badeva lena
pat oriice plabe- E<Aam

ksmgrova closa
bocy orfice lale- E-0na

Doporucene
Recommended
VODOROVNE POTRUBIE 1AL 4SES
HORIZONTALY PIPELINE

TOP VIEW
POHLAD ZHORA

émmmh 6
R\ | cLONA - oRiFicE pLATE E .,

- bodova clona Q
point orifice plate- E=40mm o

[
- komorova clona \V
body orifice plate- E=60mm SN

/SIS

ZVISLE POTRUBIE J

VERTICALY PIPELINE

T ! NN
i1 TSR

umsl!u)lh:‘:lmwsuhls ¥l LA
Traatter M e
S-valve nandfold ::i_;:&lwﬁl 1 2 é \

Pasdbion of The fappng seckes

0% INBERTY
ANLE OF TAPPING SOCKETS

Shrufiey [Paz 3] nemestovat v

Derit waunt

n 1

0w |1

[l 1| Imouise pre 3
[] 1| Tapping socke for veling comnection Nivarti

1 1x | Shuf-aff valve - shanless steel Utalvirad veotl - nere [ g P =
1 In | Shulb-aff valve - shaniess sheel Uzatvarad venfl - nerez L] adpe o PR MBar

5 1| Kenderracna massta Cpncemsating taie

5 1| Pee Tratka [

L 3 SES4DI18C 18C QSES
i X | Sedl ¥ Teanesie spajmatesial

1 1| Faog Friha

1 1| Pgelee Polratie

few [0ty | Descriplion Pagis [}

[T Fewum worinsionw Feorn P = BT F)
I [ o]
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PaV — MaR, Detail pripojenia

ROZMEROVY NACRT SHIMACA
DIMENSIONAL SKETCH OF SENSOR A
G

ROZMERY DOFLNI DODAVATEL PRIETOXOMERL
DIMENSIONS FILL UP SUPPLIER OF FLOWMETER

WEIGHT
A B C o E F G DN/PN thg)
15 165 141 (¥ 247 pal 50760 50

ZABUDOVAMIE SNIMACA ﬁ
BUILT-IN OF SENSOR

[F1]
]
2
/ I
SES
: c

Prigtkoner S

Tesntow s eaferal [

Prirusa [

Poirobie 5

Popis o ; ete

- [ I T —] o~

Harane nnazsiva cleig I [ I I I F0é
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PaV — MaR, Detail pripojenia

DETAIL A
e DETAIL A
Tafo redukcia sa pouzie pri navarani kondenzacne| nadoby
This reduction will bz used for welding of condensing fank
B
1
Bl 7
- SES 18C 1
DETAIL B
B |t rekbia 52 pesie pr ramir and ingulznebe i
T et vl b v for e f s pe ﬁ-
BO S ._
SES oy 180 :l
; 5
\ ‘?
9 Tagudse s shanless sheel
e AT A R EORE WA ZACATE, DETAIL B
SRR Tato redukcia sa pouzije pri navarani impulzneho pofrubia
This reduction wil be used for welding of impulse pipe
9 1| Tramsaitler Prewedek 118
] 1| S-valve manidsld S-cesind veatilevd sigean) 114 ——
1|1 Timpisegee igulné ot I
. 1| Redwrg pece Redibiia 18 1
3 I | Shab-clf valve Vzatvarz veahl [ SES if BN <2
k] Ax | Shab-gif valve Uratwaraci veafil 5 SES hpt if PN »08ar
i EE™ Trha E ES —_—
1 SES
| hen: m: mrﬂ :;mx ey | Supl ™
3 L:g.un with d® trassmder
s |Meraniz hiading prevodnikon 4P
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PaV — MaR, Detail pripojenia

2
|
I3 1 I8¢
& x 8l s
TN |
O52.50

ODCHYLKA VODIACE)
TRUBKY PLAVAKA 0D
ZVISLE) OS5I MAX 1*

] DEVIATION OF GUIDE
PIPE OF THE FLOAT
|

FROM VERTICAL MAX 1%

—=]d ===

e - —

OCELOVA VALCOVA NADRZ

BETONOVA NADRZ S0 ZEL. BET. STROPOM
STEEL-SHEETED CYLINDRICAL TANK

CONCRETE TANK WITH REINFORCED
CONCRETE CEILING

- PRE MONTAZ PLAVAKA ZABEZPECIT VSTUP DO NADRZE
= NAD PRIPOJOVACOU PRIRUBOU (POZ. 2] ZABEZPECIT VOLNE MIESTO PRE MONTAZ
VODIACE) TRUBKY

- ENTRANCE INTO TANK FOR THE FLOAT MOUNTING HAS TO BE ASSURED
- THERE HAS T0 BE ASSURED FREE SPACE FOR THE GUIDE PIPE MOUNTING
ABOVE CONNECTING FLANGE lItem 2]

A

—
— 1 —
! P —
[*a)
| Ty SES

1 | Fsat Stavaani s plavaien M
T | Tubt wih flarge Trebka s prirsbo 565
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