GEOWATT | ALIA ADM

TEXHUYECKOE PELWLEHUE / TECHNICAL SOLUTION

ALIA DENSITY METER (ADM)

Be3pagnoakTMBHOE MOTOYHOE U3MEepPEeHUe MIOTHOCTU NMyNbM U CyCNeH3un
Non-nuclear inline density measurement of slurries and suspensions

1 2 3 g
U3MEPUTENbHbIA YYACTOK ANHAMUYECKOE PACYET NJIOTHOCTH 4-20 mMA B ACY TN
MEASURING SPOOL BO3BYXOEHUE DENSITY CALCULATION 4-20 mMA TO DCS

DYNAMIC EXCITATION

HasHayeHue / Purpose HenpepbiBHOE n3MepeHne 06BEMHOM NNOTHOCTU ABMXKYLLMXCS U CTaTUYECKUX Nyfbi HENOCPEACTBEHHO B
Tpybonposoge. / Continuous bulk-density measurement of flowing and static slurries directly in the pipeline.

OCHOBA / BASIS OCHOBA / BASIS

dnaHueBbIN N3MepUTENbHLIA y4acTok 6e3 pagmMon3oTONHOro Flanged measuring spool with no radioisotope source.
NCTOYHWMKA.

PE3YJIbTAT / OUTCOME PE3YJIbTAT / OUTCOME

HenpepsbiBHbIN curHan nnoTtHocTn 4—20 MA ana ACY TT1. Continuous 4-20 mA density signal for the DCS.
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npouecce

GEOWATT | ALIA ADM

NMpnmeHeHne ADM B TexXxHONOrm4eckom

ADM applications in the process plant

FAE NPUMEHAETCA ALIA DENSITY METER HA TEXHONOTMYECKOM NPOLLECCE

YCNOBHBIE 0BO3HAYEHMA
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YTO JAET ALIA ADM NPEANPUATUIO
HENPEPbIBHOE W3MEPEHUE
NnoTHOCTL NynbNbI
B TEXHOMOTH4ECKOM NOTOKE
B PEAnbHOM BREMEHI.
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OTCyTCTBIE PANMOAKTHBHONO
VICTOUHMKE W CBASAHHIX € HUM
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NIOTHOCTb MUTAHWA S MYNBNOBbIX NOTOKOB

3AMPOCKTb NOABOP o GEOWATT
TOYEK W3MEPEHKA engineering solutions
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N3mepsiemble cpeabl: pyaHble U

OGOl'aTVITeanbIe nyJnbnbl
Measured media: ore and beneficiation slurries

paHuuya ytBepxaeHus / Statement boundary ADM namepsieT NfIOTHOCTb COOTBETCTBYHOLLEN MYSbMbl, HO HE onpeaenseT
XUMUYECKUIN cocTaB unmn cogepxxanne metanna. / ADM measures density of the corresponding slurry; it does not determine chemical
composition or metal grade.

Fpynna/ Group Cpeabl / Media TunoBble yyactku / Typical duties
Namenb4yeHune, knaccudukaums, pnotauyus,

Menb, UMHK, cBuHeL, / MefHble, LUMHKOBLIE, CBUHLOBbLIE N NONIMMETanmn4eckmne - e o
’ ! K . . . KOHUeHTpaT, xBocTbl / Grinding, classification,
Copper, zinc, lead nynenel / Copper, zinc, lead and polymetallic slurries flotation, concentrate, tailings
YpaHcogepxaluune nynbrbl U TEXHONIOrMYyeckme MMapoTpaHCNopT U TEXHONOMMYECKME NIMHUKN NpU
YpaH / Uranium cycneHsumn / Uranium-bearing slurries and process noaTrBep>xaéHHom coBmecTumocTtu / Slurry transport
suspensions and process lines subject to compatibility
>Keneso u marHeTuT / Iron >KenesopyaHble, MarHETUTOBBIE N BbICOKOMSOTHbIE Egﬁggnﬁgﬁaiggbﬂjr/H(MDIT:s?seifi?sgft)iE)anm;ZVé?etic
and magnetite nynbenol / lron-ore, magnetite and high-density slurries beneficiation, concentrate, tailings
N3menbyeHn notauus, cr HK
3onoto n cepebpo / Gold 3onoTtocoaepxalume n cepebpocogepxaiime pygHbie m‘q’ﬂ %M efanne’ dr)m;? /%lri n dI?\ y”ﬁgt at% n. thickenin
and silver nynensl / Gold- and silver-bearing ore slurries P yp 9 ’ 9

hydrometallurgy
docdaTtHble, anaTUToBLIE U Kanuncogepxaiumne
cycneHnsumn / Phosphate, apatite and potash-bearing
suspensions

O6orauleHune, TpaHCNopT, CryweHne, XBoCTbl /
Beneficiation, transport, thickening, tailings

docdatbl n kanun /
Phosphates and potash

TspkénocpegHas cenapauusi, knaccudukayms,
obesBoxunBaHue / Dense-media separation,
classification, dewatering

Yrons u DMS / Coal and YronbHble Nynbhnbl U MarHeTuToBas Tshxénasa cpena / Coal
DMS slurries and magnetite dense medium
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N3mepsiemble cpeabl: NPOMbILLSIEHHbIE U

cneuuvasribHbie CyCrneH3numn
Measured media: industrial and special suspensions

Fpynna / Group Cpepbl / Media TunoBble y4yacTku / Typical duties
MwuHeparnbHble necku / MwHeparnbHble Necku, Necok, rpaBun, rvHa, pakyLku / 'mppoTpaHcnopT, 3eMcHapsaabl, knaccudukauma /
Mineral sands Mineral sands, sand, gravel, clay and shells Slurry transport, dredging, classification
MwuHepansbl u KapboHaT kanbums, LeMeHT, 6eTOH, N3BECTKOBbIE CwmelueHwne, TpaHCNoOPT M A403MPOBaHNE No
ctponmatepuansl / Minerals  cycnensumn / Calcium carbonate, cement, concrete, lime nnoTtHoctn / Mixing, transport and density-based
and construction suspensions dosing
Bypeue / Drilling bypoBble pacTBOpbI 1 6eHTOI-_|I/ITOBbIe cycneHaumn / Drilling I'IperTOI_aneHv_le, LMpKynaums n Bo3spat pactBopa /
muds and bentonite suspensions Preparation, circulation and return lines
ToHHenenpoxoaka / BeHTOHUTOBbLIE U TOHHENenpoxoa4yeckme nyrnbnbl / KoHTponb npurotoBneHuna n sossparta / Preparation
Tunnelling Bentonite and tunnelling slurries and return monitoring
LLinambl, ocagkn, ctouHble cycnenaumn / Sludge, sediments OuucTka 1 nepekadka ocagka / Treatment and

Okonorus / Environmental . :
and wastewater suspensions sludge pumping

[MpecHoBOAHbIE U MOPCKME NYSbMbl C MEHSOLLUMCSA
[Hoyrnybnenune / Dredging  coctaBom / Fresh- and salt-water slurries with variable
composition

3emMcHapsagbl U nnHum rmgpoTtpadcnopTa / Dredgers
and slurry pipelines

MpoBepka npumeHnmocTu / Application review [na kaxxgown cpeabl NOATBEPXOATCA AMana3oH NNOTHOCTU, ra30CcoaepXaHue,
Temnepatypa, gaBneHue, abpasmBHOCTb, XMMMYECKasd COBMECTUMOCTb (PyTEPOBKKU, CKOPOCTb U MOHTax. / Confirm density range,
entrained gas, temperature, pressure, abrasion, liner compatibility, velocity and installation.
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MpuHUMN 3MepeHust U cpaBHEeHUe C

paguomeTpuen

Measurement principle and comparison with radiometric density
measurement

NMPUHLUWN / PRINCIPLE MPUHLAN / PRINCIPLE
M3BecTHas cuna Bo3byxxaaeT 3anonHEeHHbIN Y4acToK; A known force excites the filled spool; accelerometers record the
akcenepoMeTpbl perucTpupyroT oTKMK. Macca n nnoTHOCTb response. Mass and density are derived from F = m-a.

paccunTbiBalOTCA No F = m-a.

NOJIHOMPOXOAHOE UBMEPEHMUE / FULL-BORE NMOJIHOMNPOXOAHOE UBMEPEHUE / FULL-BORE
MEASUREMENT MEASUREMENT

OueHunBaeTcs AMHAMUYECKUIN OTKINK BCEro 3anofIHEHHOO The dynamic response of the complete filled measuring spool is
N3MepPUTESIbHOIO y4YacTKa. evaluated.

Kputepun / Criterion Alia ADM PagnomeTtpuyecknn npubop / Radiometric meter
. [OuHamnyeckum oTknNuk nonHoro yy4actka / Dynamic  OcnabneHue nanyyeHms no Tpaekropum / Radiation

Mpukumn / Principle response of full spool attenuation along a path

NcTouHuk / Source OtcytctByeT / None PagnownsotonHbin nctoyHuk / Radioisotope source

BoaosHown Tare; koHTponb doyTepoBkn / Water Tare;  ObGpalueHue, y4€T 1 KOHTPOSb NCTOYHMKA / Source

Mpouepnypsbi / Procedures liner monitoring handling, accounting and control

OT1noxeHus n nsHoc / Deposits ~ MoryT MeHATb MexaHn4eckui oTknuk / May alter MoryT meHaTb addekTuBHOE ocnabneHune / May

and wear mechanical response alter effective attenuation
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TexHUYeckue xapakTepucTUKu u nogoop

MCnoJiHeHuxA
Technical data and model selection

MapameTp / Parameter 3HaueHue / Value YTouHeHue / Qualification

[vanasoH / Range 0—4 kr/n / kg/L Mo dompmeHHomy npocnekTy / Per brochure

TouHocTs / Accuracy 0.5 % Eg)rl:ld:ist?:nosncmx pedepeHcHbIx ycnosusx / Under factory reference
MoBTOpsiemocTb / Repeatability 10,1 % Ona ADM 200 D / For ADM 200 D

OTknuk / Response 1c/s YcpeaHeHne HacTpauBaeTtcs / Averaging configurable

8 kl'y BHYTP.; 1 'y BbIXOA / 8 kKHZ

OBnoeneHue / Update internal; 1 Hz output

Mo ADM 200 D / Per ADM 200 D

OuameTpsbl / Sizes 80-1000 mm / mm McnonHeHne onpegendaetca npoektom / Project-specific model
Temnepatypa cpenbl / Process o

temperature 0...100 °C CtaHpapTHOe ucnonHeHune / Standard model

[lasneme / Pressure 1-8 bar g);eacT#gl 1 knacc — no ucnonHexuto / Flanges and class model-
Okpyxatowasa cpega / Ambient -40...440 °C Mo npocnexTty / Per brochure

Mutanne / Power 100-230 VAC; onumsa 24 VDC LLikad anekTtpoHukm / Electronics cabinet

Bbixog / Output 4-20 mA/ mA AKTUBHbIV 1nNu naccusHbln / Active or passive

3awuTa / Protection IP66 EN 60529
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MoHTax, BBOA4 B 3KCMnyaTauuio u

nHTerpauuns
Installation, commissioning and integration

MOHTAX / INSTALLATION MOHTAX / INSTALLATION
"Opn3oHTanbHbIN, BEPTUKANbHbBIA UM HAKMOHHLIN TPYH6onpoBoA. Horizontal, vertical or inclined piping. Provide alignment, supports,
ObecneuymBaloTCs COOCHOCTb, OMNOpPbI, YNNOTHEHNE N OOCTY. sealing and access.
MYCK/ COMMISSIONING MYCK/ COMMISSIONING
Moakntountb NuTaHne n 4—20 MA; 3anonHUTbL BOAOW; BbINOSTHUTb Connect power and 4-20 mA; fill with water; perform Tare, verify
Tare; npoBepuTb nNokasaHme B ACY TT1. the DCS reading.
MHTEINPALUA /| INTEGRATION MHTEITPALUUA / INTEGRATION
3akasuuk onpegensieT apxmBnpoBaHne, TpeHabl, curHanusaumo u - The customer defines archiving, trends, alarms and use of density
Mcnonb3oBaHWe NNOTHOCTU B anroputmax. in algorithms.
Atan / Step KoHTponb / Check Pe3ynbTat / Result
, , Cpeaa, pasmep, dnaHubl, hytepoBka / Medium, size, CornacoBaHHoe ncnonHexne / Approved
Mpoektuposakine / Engineering flanges, liner configuration
. CoocHocTb, onopsbl, ynnoTHeHna / Alignment, supports, MexaHun4yeckasi rotoBHocTb / Mechanical
MoHTax / Installation gaskets completion
Moakntovenmne / Connection MNutanwne, 3emnsa, 4—20 mA / Power, earth, 4-20 mA ?;rﬁ'glep;';ﬁc'(aﬂ roToeHoCT / Electrical
Boaa; cpaBHeHne ADM n ACY TI1/ Water; compare ADM  [MoaTteBepxaéH kaHan / Measurement chain
Tare n npoBepka / Tare and test and DCS confirmed
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3ABOACKAA KAIIMBPOBKA / FACTORY CALIBRATION
ADM nocTtaBnseTcsa npeaBapuTernibHO OTKannbpoBaHHbIM. [1ns
ADM 200 D ykasaHa TpéxToyevHast MoKpasi KanmbpoBka ¢
OMOPHbLIMWN COCTOSIHUSIMW BO34yXa, BOAbI U MMMLEPUHa.

OTYET ADM 450 / ADM 450 REPORT

Mprmep oT4ETa BKNKOYAET UCMNbITAHNUS BO3OYXOM, BOAOW U
rMULEPUHOM, MOBTOPAEMOCTb U pexnmbl AasneHns. OH
noaTBepXaaeT 3aBOACKYIO Npoueaypy, HO He SBnsieTcs
HaLMOHaNbHOW NOBEPKOW.

TARE / TARE

Yncraa Boga ucnonb3yercs Ans 04HOTOYEYHON KOPPEKLMK
opveHTauun N MOHTaXXHOro cMellieHus. Tare He 3ameHseT
3aBO/ICKYI0 MHOrOTOYEYHYHO XapakTepUCTUKY.

GEOWATT | ALIA ADM

3aBoacKasi KanmbpoBka n BoasaHou Tare
Factory calibration and water Tare

3ABO[OCKASA KAIIMBPOBKA / FACTORY CALIBRATION
ADM is supplied pre-calibrated. A three-point wet calibration is
specified for ADM 200 D using air, water and glycerine reference
states.

OTYET ADM 450 / ADM 450 REPORT

The example report includes air, water and glycerine tests,
repeatability and pressure conditions. It evidences the factory
procedure but is not national verification.

TARE /| TARE

Clean water provides single-point correction for orientation and
installation offset. Tare does not replace the factory multipoint
characteristic.

HokymeHTbl noctaBku / Supply documents VHanBuayanbHbI cepTUdUKaT KanmbpoBKKU; NPOTOKOS C KOHTPOSMbHBIMW Ccpefamu;
CcBeeHns 0 NPOCnexXnBaeMoCTn 3TanoHOB 1 ctaTyce nabopatopun. / Individual calibration certificate; report with reference media;

reference traceability and laboratory status.
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NoneBas npoBepka, NOBTOPHas

KannbpoBKa 1 pyTepoBKa
Field checks, recalibration and liner maintenance

Onepauusna / Operation HasHa4yeHue / Purpose Korga / When

Water Tare KQMI‘IechaLl,I/IFI OpUEHTaLMM 1 MOHTaXHOrO offset / Compensate I'Iocne.MOHTa>|_<a N NOBTOPHOTO MOHTaXa
orientation and installation offset / After installation and reinstallation

Field check CpaBHeHme_ CO cpenon VI3BIGCTHOI7I.I'IJ'IOTHOCTVI nnn npobon / Mpwn nycke Wi Mo pernameHTy obbekTa
Compare with known-density medium or sample / At commissioning or per site procedure

Mocne BmewarenbcTBa B ceHcop nmbo
no 3aknoyeHuto Alia / After sensor
intervention or Alia advice

Mo pakTnyeckomy N3HOCY; CPOK 3aBUCUT
OT cpeabl U pexuma / Based on wear;

BocctaHoBneHne nnu nsmeHeHne xapakrepuctukn / Restore or

Recalibration modify calibration characteristic

Liner replacement 3ameHa nsHawmBaemon ytepoBkm Ha obbekTe / Field replacement

ol s life depends on medium and duty
KOHTPOJIbHAA NMPOBA /| REFERENCE SAMPLE KOHTPOIJIbHASA NMPOBA /| REFERENCE SAMPLE
Mpwn conocTaBneHun yuntbiBatoTCca BpeMa otbopa, Temnepatypa, Comparison must account for sampling time, temperature,
rasocogep)xaHve n ogHOPOAHOCTb Mynbribl. entrained gas and slurry homogeneity.
NMOCIE 3AMEHbI ®YTEPOBKU / AFTER LINER NMOCJIE 3AMEHbI ®YTEPOBKW / AFTER LINER
REPLACEMENT REPLACEMENT
BbInonHaeTca NOBTOPHLIM MOHTaX 1 BoAgsiHOW Tare. Reinstall and perform water Tare. Alia confirms in writing whether
HeobxoanmocTb paclumMpeHHon KannbpoBKN NMMCbMEHHO extended calibration is required for the specific model.

noaTeepxaaet Alia 4nst KOHKPETHOrO UCMOSTHEHUS.
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MoBepka u Aonyck K NPUMeHeHuro B

KasaxcTtaHe
Verification and approval for use in Kazakhstan

Paspenenue npouenyp / Procedure boundary 3aBoackas kannbposka, Tare n HaunoHanbHas NoBepka — pasHble Npoueaypbl.
3aBoAcKOM OTHET He 3aMeHsdeT TpeboBaHus 3akoHoaaTenbcTBa Pecnybnukn KasaxctaH. / Factory calibration, Tare and national
verification are separate procedures. A factory report does not replace Kazakhstan legal requirements.

Bo3moxHbin mapupyT / Possible route Yrto TpebyeTtca onpeaenutb / What must be determined
Mpu3HaHune 3apybexHoro yTBepxaeHna tnuna / Recognition of Hannune npMmeHMmMoro pelweHnst 1 BO3MOXHOCTb NMpu3HaHus B PK /
foreign type approval Applicable approval and eligibility for recognition

[1OKyMEHTbI, UCNbITaHMS, METOAMKA NOBEPKN U MEXMNOBEPOYHbIA NHTepBan /
Documents, tests, verification method and interval

YTBepxgeHue Tuna orpaHndyeHHon naptum / Limited-batch type  KonuyectBo, HasHavyeHe napTum, UCNbITaHUS U Nocreaytoulas nosepka /

YTBepxaeHue tuna B KazaxctaHe / Kazakhstan type approval

approval Quantity, batch purpose, testing and subsequent verification
TEKYLLIMA CTATYC / CURRENT STATUS TEKYLLMA CTATYC / CURRENT STATUS

[na ADM noka He noatBepxaeHbl yTBepxaeHHasa B PK metoguka  No Kazakhstan-approved ADM verification method, appointed
NoBEpPKW, HAa3HAYEHHbIN MOBEPUTENb U MEXMNOBEPOYHbIN verification body or interval has yet been confirmed.
WUHTepBarn.

MCXOOHOE YTOYHEHME / FIRST INPUT MCXOOHOE YTOYHEHME / FIRST INPUT

3akasuuk onpenensieT HasHa4vyeHne n3MepeHuns: TexHonorndyeckun  The customer defines intended use: process control,
KOHTPOIb, KOMMepYeckui y4ET, 6e3onacHocTb Nnbo apyras custody/accounting, safety or another requlated function.

perynupyemMas yHKLUS.
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NMpombiwneHHbIe npumepsl Alia m

rpaHnubl MCNOoJib30BaHUA AaHHbIX
Alia industrial examples and limits on use of data

Mpumep / Example Ha6bnopenune / Observation UHTepnpeTtauus / Interpretation

MuHepanbHbie necku / Alia yka3blBaeT pasHuLy cpegHen NioTHOCTU 0,0Q4 % PesynbTat KOHKpETHOro NCMbITaHNS, He
Mineral sands OTHOCMUTENbBHO PaloOMEeTPUYECKOro n.pm6op_a / Alia reports 0.004% yHMBEpcarnbHas TOYHOCTb |/ Specific test
mean-density difference versus a radiometric meter result, not universal accuracy
, CpenHee oTKnoHeHue oT pydHon npobbl 0,009 kr/n; HenpepbIBHbIA ~ 3aBUCUT OT Ka4yecTBa 1 BpemeHun otbopa
ngb%%'ﬁ; SR RIS TpeHa ADM / 0.009 kg/L mean deviation from manual samples; r_|p96b| / Depends on sample quality and
continuous ADM trend timing
3admkcnpoBaHo nameHeHne npumepHo 1,27 — 1,145 kr/gm® n
BenToHNT / Bentonite ctabunmsaunsa / Change of approximately 1.27 — 1.145 kg/dm? and 'E:MH: eM/”Seﬁ';?:igIgliﬁ”B%H,[V;‘?SBCQESHOM
stabilisation recorded y 9
NCTOKM TEeXHOMOIrMK: NecoK, rvHa, pakyLlkM, abpasmBHOCTb U MoaTBepxaaeT NponcxoxgeHue n3a
3emcHapsaab! / Dredging MeHsirowmncs coctae / Technology origin: sand, clay, shells, TSHKENOro rmgpoTpaHcnopTa /
abrasion and variable composition Demonstrates heavy-slurry origin

OrpaHunyenue / Limitation Bce yundpbl OTHOCATCA K KOHKPETHBIM UCTbITaHUAM, npeaocTtaBneHHbIiM Alia Instruments. OHu He
3aMEHSII0T rapaHTUPOBAHHbIE XapaKTEPUCTUKM BbIOPAHHOIO UCMONTHEHUS U MPUEMOYHbIE UCMbITaHNA Ha obbekTe. / All figures relate to
specific tests provided by Alia Instruments. They do not replace guaranteed model-specific performance or site acceptance tests.
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UcxoaHble gaHHble / Input
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WUcxoaHble AaHHble Ana nogbopa u

rpaHnuUbl NOCTAaBKU
Application data and supply boundaries

Yto TpebyeTtcsa / Required information

Tpy6onposog / Pipeline

Cpepa / Medium

N3Hoc n xumusa / Wear and chemistry
AsTomartusaums / Automation
MeTtponorus / Metrology

Mpnémka / Acceptance

DN, cdnaHubl, oaBneHune, TemnepaTtypa, opueHtaums n goctyn / DN, flanges, pressure,
temperature, orientation and access

MwuHepan/npouecc, NNOTHOCTb, COAEPXKaHne TBEPAOro, rpaHyfIoMeTpus, rasocoaepxaHue /
Mineral/process, density, solids, particle size and entrained gas

ABpasnBHOCTb, KOPPO3MOHHOCTbL U COBMECTUMOCTb (pyTepoBkm / Abrasion, corrosion and liner
compatibility

MuTtaHne, aktuBHbIM/NaccuBHbIM 4—20 MA, wkad n ACY TI1/ Power, active/passive 4—20 mA,
cabinet and DCS

HasHaueHne nameperna n tpebyembii mapLipyT gonycka / Intended use and required approval
route

Tare, KOHTponbHasa cpeaa/npoba, kpuTepun cpaBHeHUs 1 npotokon / Tare, reference
medium/sample, comparison criteria and protocol

pannua dyHkumm / Functional boundary ADM namepsieT nnoTtHOCTb. MI3amepeHne pacxoga n pac4€T MacCoBOro pacxoga TBEpLom
da3bl TpebyoT OTAENBHOro pacxogomMepa n pacdétHoro koHTypa. / ADM measures density. Flow measurement and solids mass-flow
calculation require a separate flowmeter and calculation function.

UcmouHuku / Sources: Alia ADM brochure RU/EN (Apr 2024); ADM D/A User Manual (24 Oct 2025); ADM 200 D Specification (28 Jan 2026);

ADM 450 example calibration report.
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