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O verview
P2000 is an infra-red (IR ), duct or stack-m ounted A nalyser, designed to provide
In-Situ analysis of up to six gas-phase em ission com ponents.

A typical system com prises of a stack m ounted A nalyser, an integral Calibration
M odule and a Control Unit w ith options w hich include a pow erful In-Situ Heater
and a stand-alone A nalysis Softw are package.

Continuous Emission
Monitoring (CEMS/AMS)
Process Analyser

P2000
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P 2000 u s e s th e re fle c tiv e b e a m p rin c ip a l to d ire c tly m e a s u re p ro c e s s
g a s a s it e n te rs th e in s itu s a m p le c e ll.

Un lik e h ig h e r m a in te n a n c e e x tra c tiv e s y s te m s , P ro te a ’s p a te n te d , s in
te re d m e ta l te c h n o lo g y re m o v e s th e n e e d fo r g a s filte rin g o r
s a m p le c o n d itio n in g .

A n a ly s e r: Th e P 2000 a n a ly s e r o p e ra te s o n th e p ro v e n , s in g le
b e a m , d u a l– w a v e le n g th IR p rin c ip le . M id IR P u ls e s , a t tw o s p e c ific
w a v e le n g th s p e r m o n ito re d c o m p o n e n t, a re tra n s m itte d th ro u g h th e
s a m p le c e ll. Th e ‘m e a s u re ’ p u ls e is p a rtia lly a b s o rb e d b y th e g a s e s
b e in g m e a s u re d w h ile th e ‘re fe re n c e ’ p u ls e re m a in s u n a ffe c te d .
Up to e ig h t w a v e le n g th s a re a v a ila b le , s o m e tim e s s h a rin g re fe re n c e
w a v e le n g th s , a llo w in g u p to s ix g a s -p h a s e c o m p o n e n t c o n c e n tra tio n s

Th e P 2000 a n a ly s e r re q u ire s v e ry little m a in te n a n c e a n d a c h ie v e s a c
la s s -b e a tin g a v a ila b ility o f o v e r 98% in d e m a n d in g a p p lic a tio n s .

Th e C o n tro l Un it c a n s u p p o rt m u ltip le a n a ly s e rs fro m th e P ro te a ra n g e .

to b e m o n ito re d s im u lta n e o u s ly . Un iq u e ly, th e o p e ra tio n , z e ro a n d
c a lib ra tio n a re “ fu lly c h a lle n g e d ” in th a t a ll o p e ra tin g m o d e s u s e th e s
a m e o p tic a l p a th a n d s y s te m c o m p o n e n ts .

A u to Ve rific a tio n : Th e in te g ra l A u to Ve rific a tio n Un it p ro v id e s a
z e ro -c h e c k o n th e s y s te m b y fillin g th e s a m p le p ro b e w ith c le a n ,
d ry in s tru m e n t a ir. Sim ila rly , it p e rfo rm s a s p a n -c h e c k b y fillin g th e s a
m p le p ro b e w ith c e rtifie d s p a n g a s .

Exam ples of Principles of O peration
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Features

[ M u lti-c o m p o n e n t g a s a n a ly s is

[ Dire c t in -s itu m e a s u re m e n ts

[ W e t o r d ry re a d in g s

[ Au to m a tic s ig n a l v e rific a tio n a n d re c a lib ra tio n

[ O x y g e n o r C O 2 m e a s u re m e n t n o rm a lis a tio n (o p tio n )

[ Sin g le F la n g e m o u n te d a n a ly s e r

[ Lo w m a in te n a n c e

[ ATEX / IEC o p tio n

[ ABS a p p ro v e d

[ M a rin e a p p ro v e d

[ M C ER TS a p p ro v a l

Benefits

[ Ea c h P 2000 c a n m e a s u re u p to s ix c o m p o n e n ts

[ No re q u ire m e n t fo r h ig h c o s t, h ig h m a in te n a n c e s a m p le h a n d lin g s
y s te m o r s a m p le c o n d itio n in g

[ C a n in h e re n tly re p o rt o n W e t o r D ry g a s b a s is

[ No o p e ra to r in te rv e n tio n d u rin g ro u tin e u s e

[ R e p o rt m e a s u re m e n t c o rre c te d to n o rm a lis e d O 2 o r C O 2 re fe
re n c e c o n d itio n s

[ R e d u c e d c o s t a n d s im p lic ity o f in s ta lla tio n

[ R e d u c e d c o s t o f o w n e rs h ip

[ C a n b e u s e d in h a z a rd o u s a re a s

[ Su ita b le fo r m a rin e a p p lic a tio n s

Exam ples of M onitoring Ranges

Principle of operation: S ingle Beam Dual W avelength Infra R ed w ith G FC w here advantageous.

G ases m easured: Up to 6 hetero-atom ic m olecular gases as determ ined by the application.
CO 0 - 150ppm / 429m g/m 3
SO 2 0 - 100ppm / 280m g/N m 3
N O 0 - 240ppm / 322m g/N m 3
CO 2 0 - 15%
H 2O 0 - 12%

An a ly s e r C o n tro l Un it – P ro te a P -P C

Th e P ro te a P -P C d a ta lo g g in g a n d c o n tro l s y s te m is
M ic ro s o ft W in d o w s b a s e d . Th e s y s te m is c a p a b le o f
c o n tro llin g u p to s ix , w id e ly d is p e rs e d , P ro te a a n a ly s e rs o
f a n y d e s ig n . Th e P ro te a P -P C ra n g e is a ls o d e s ig n e d to a
c c e p t s ig n a l I/O fro m o th e r in s tru m e n ts in th e

p ro c e s s to p ro v id e a s in g le C EM S d a ta h u b . Th e P ro te a P -P C
s y s te m d is p la y s g a s c o n c e n tra tio n s a n d th ird
p a rty a n a ly s e r I/O a lo n g w ith in fo rm a tio n o n s a m p le
c o n d itio n s , d ia g n o s tic d a ta a n d tre n d s . Th e in fo rm a tio n c a
n a ls o b e m a d e a v a ila b le to e x te rn a l d e v ic e s in a
v a rie ty o f in d u s try s ta n d a rd d a ta p ro to c o ls .

C ontrol U nit O ptions

Stack

Protea
Analyser Control Unit Protea P-PC

Analyser Control Unit

I/O 20 Analogue

MODBUS

Relay Alarms
Optional Modem
Wired or GSM

Printer Port

Digital Inputs

Wired or GSM
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Spectral range: S pecific application dependent w avelengths (up to 8) are selected betw een 2-12 µ m .

Infra-red source: Enclosed nichrom e filam ent.

Infra-red detector: S olid state pyroelectric elem ent.

Sam ple path length: 1 m etre.

Sam ple tem perature: Up to 350°C (660°F) (higher tem peratures on application).

Cross-sensitivity: M inim al due to the wavelength selection and advanced algorithm s in the processor software.

A ccuracy: Typically ±2% of full scale concentration but dependent on application.

Response tim e: Application dependent but typically 120 seconds to T90.

Enclosure: Alum inium alloy casting w ith high protection finish, protected to IP65 (N EM A 4X).

O perating environm ent: O perating tem perature range -20°C to 55°C (-4°F to 130°F).
O ptional Analyser C ooler/Heater for greater tem perature range.

M aterials-contact w ith gas: C alcium Fluoride, G lass, 316 S tainless S teel, G raphite.

Services required: Power for analyser w ith PS U 115V/230V 175W .
Power for in situ heater (optional) 115V/230V 1kW .
Instrum ent air for the analyser void purge, auto zero and sam ple cell protection, controlled by the
analyser, 2 barG ; flow rate 0.5 litre/m in constant and 6 litre/m in interm ittent during Auto-zero
(typically 8 m inutes every 12 hours).

Interconnection cable: 2 tw isted-pair cores w ith individual screen typically allows up to 1000m separation betw een
Analyser and Protea 1000 Analyser C ontrol Unit.

W eight: 25 kg (46.3lb).

Physical dim ensions: Analyser 1360m m (53.5”) x 380m m (15”) x 315m m (12.4”).

O ptional C om ponents

O p tio n a l a c c e s s o rie s a re a v a ila b le to e x te n d th e a n a ly s e r’s c a p a b ility
in c a s e s o f e x tre m e p ro c e s s o r a m b ie n t v a ria tio n s . Ty p ic a l e x a m p le s w
o u ld b e a p ro b e h e a a te r to e n s u re th e in s itu g a s c e ll o p e ra te s
a b o v e p ro c e s s g a s d e w p o in t, a g a s flo w b y p a s s fo r h ig h s a m p le
a p p lic a tio n s a n a ly s e r fo r o p e ra tio n in h ig h a m b ie n t te m p e ra tu re
c o n d itio n s . F u rth e r d e ta ils o f th e s e a n d m a n y o th e r a c c e s s o rie s a re a v
a ila b le a t w w w .p ro te a .ltd .u k o r o n th e a c c e s s o rie s d a ta s h e e t.

A pprovals

C o n tin u o u s Em is s io n s M o n ito rin g
C EM – US EP A 40 C F R p a rt 60 & 75
AM S – Eu ro p e Q AL 1 o f EN  14181

Th e P 2000 s y s te m is d e s ig n e d to m e e t th e re q u ire m e n ts o f b o th
c u s to m e rs a n d e n v iro n m e n ta l a u th o ritie s w o rld w id e . Th e s y s te m
e n a b le s ra p id u p g ra d e s w ith re g a rd to m e a s u rin g ra n g e , p re s e n ta tio n a n
d re p o rtin g fo rm a t, th u s e n s u rin g c o m p lia n c e w ith re p o rtin g
c rite ria s u c h a s US EP A 40 C F R p a rt 60 & 75 le g is la tio n . Th e s y s te m
c a lc u la te s e rro rs d u e to d rift in Ze ro a n d Sp a n g a s c a lib ra tio n s u ita b le fo
r u s e a s in p u t d a ta to e x te rn a l EN 14181 Q AL 3 re p o rts .

Exam ples of M onitoring Ranges

Th is D a ta s h e e t is a g u id e to th e p ro d u c t a n d P ro te a Ltd re s e rv e
th e rig h t to m o d ify th e p ro d u c t w ith o u t n o tific a tio n .
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