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Product features
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This product belongs to electromechanical integration
product. The mechanical part adopts compensation system, the
needleindication adopts bimetallic sheet compensation, and the
contact adopts reference air chamber compensation to ensure
more accurate meterindication and contact action under the full
temperature and full range range. In the electronic part, high-
precision pressure and temperature sensors are used to collect
the pressure and temperature of SF6 gas in the closed container,
and the current gas density is calculated through the complex
Beattie Bridgeman equation. At the same time, it has 485
communication remote transmission function. This product
meets the relevant requirements of the State Grid Technical
Specification for Smart Substation Part 4: Digital Telemeter.




1. &2 Safety tips

PRAENLEO T LR ERSH T, WRTEANIZZFIRF,
BT ENASHERM K. RELI T WIFYIFAR
B LUESE Y R,

During installation, startup and operation of this instrument,
all relevant international safety codes must be obeyed and all the
work must be conducted under the voltage-free status. Failure to
comply with specific instructions may cause severe injury or
property damage. Only professionally trained personnel can
debug orinstall this instrument.

! TR BoIflRFIAGER, SIETHENERZ2ME,

2. —fRtigs Common tips

A, ThEeRIE
Working principle

Woh XA ZEHBRZNENHESRENENR. SEBE
SrEB 2R NI T MEN A XIIBEEN — A Lo BEXNEZENEME—
IMER G T, SRBEHBREHNE —MEEHFILITH (B
a4, RIEN, ARR.)o

Micro switch gas density monitor is a modified pressure
gauge with signal output. Gas density monitor integrates
measurement and switching functions. The impact of temperature
on gas density is balanced by a compensation system. Gas
density monitor is specially designed for each device (Gas purity,
calibration pressure, switch points ).

LEREHBREAECANKRE. AfiEREL, XEBFRHTF
5 5%t

Remote density monitor has not only traditional alarm and
locking contact output but also digital signal output.

B. AR
Pre-use inspection

Tzl CiEdET, PRI TEERBRT LT, HEE
AETFEEEREQ0°C)HEH M. XMIAREZEERN, RWEEIME
AT LIF,




During transportation or warehousing, remote density
monitor may become cold or hot. When the temperature is not
equal to reference temperature (20 °C), the pointer will move,
which shows the temperature compensation system is working.

NBELEBERBRSBHERERTEN, M AEEE 2011°C
WIRNERED 2/NIIIE T REER I A TFANRE TR,

In order to determine whethe, remote gas density monitor
adapts to ambient temperature, the temperature of 20 £ 1°C
must be maintained for at least 2 hours so that the pointer can
work within the allowable error range.

C. SNAM=XE
Zero compensation area

LfEREHRERTE SMAAMEXE, NEREBHAELTENDRET,
NRENASIER, sESUMEXEREE, B0 60°CIEHHER
FRFSUNSMAAMEXE A%, MTESNNIELEREMEE, 5
NFRRERR, EHRBBERSUAMEXERIIEEXKSE,

Remote density monitor of this model has a zero
compensation area. In the pressure-free state, the pointer swings
within the zero compensation area due to temperature rise or fall.
For instance, 60 °C pointer stays at the lower edge of zero
compensation area below zero position and the temperature
compensation value can be calculated in a simple way. When the
instrument temperature falls, the pointer will move to a positive
value of zero compensation area.

3. IREIARES Alarm functional points

MohFF KBRS X R R B BIRA X, B BIREIEA T 28
I BRBINMES 191X B 5T 1% E RO PRIE T AR R M En Ko

Micro switch is also auxiliary power switch.The entirepower
circuit is disconnected or connected by activating the contact
when the preset limit value isreached through internal mechanical
mechanism.

4. &% |nstallation




A FlizO
Mechanical interface

—MRINRE B ARMEAEX B & (W:En837-2), Helk&iEhy
FTRENNARFERERIRENRER L, MEBIEaENTAER
ik Fm Lo

Technical codes (e.g., En837-2)

applicable to ordinary instrumentation also

apply here. The force applied for rotation -
installation shall not directly act upon the

instrument housing or terminal box but
act upon the wrenching face through a E}
suitable tool.

B. BS#EO

Electrical interface

BE MR T VIR A SR 1F . B 0 AN K INREERTE (Y
RESHE Lo, FHIRTEETNET ., EHBBEOINE RN
KA EREREBEREHFTS IEC227 5 IEC245 7,

The wirings shall be performed by professionally trained
personnel. Wiring distribution and switching functions are
displayed on the instrument type plate with terminal binding
posts and ground pole also indicated. The specifications of
power line must allow for the upper limit current requirement of
the instrument and comply with IEC227 or IEC245.

5. FEAMZIR Use and maintenance

R EM IR EEH TR, AEEINVEBEY BRI e R EE
SRR LE, ZERAMNKRLEMENIFS,

Remote density monitor shall be installed upright. For a gas
density monitor used outdoors, direct exposure to sunlight is
not allowed, and it is advisable to use a shield.

TR B AR B 2R L R AR U Y BRI A Shith ) BRIS & N UARY R E o

Remote density monitor shall be erected at a proper position
to reflect the temperature of gas in relevant equipment.

ABEKZENEREENR, BFEREEiEINELBEIR
Wir, BEEBIRAIARIIE SHEET.




Clean the instrument with a wiping cloth soaked in soap water.
Cut off the power supply before cleaning the terminal box or plugs.

Make sure that all components are dry before turning on the
power again.

6. ¥ ARZE% Technical parameters

A —IREH
General parameters

BIEEHE &= P EZKE S
Measuring range Customized

+1.0%FS (+20£1°C)

RERIBE +1.8%FS (-20°C~+60°C) (57%) (gas phase) ;
Set point accuracy +2.39%FS (-30°C~-20°C. +60°C~+70°C) (S75) (gas phase)

+2.8%FS (-40°C~-30°C) (575) (gas phase)

MERERMAETSTERE—HY +1.0%FS (+20+1°C)
The field display of rated and set ot N
e lecdiEpiay orreren and se HAthBE (Other temperature) , +1.6%FS

pointsis consistent with remote data
U rtee

Shock performance 208

Y] MR
Contact type MicroSwitch ytpe

PirER
Protection grade IP 65

FRRBE BR44R
Quantity of switch points Upper 4 groups




ST R 304
Casing material SUS304

EE0 RIBF P ERES
Pressure interface Customized

TEFN RIEA P EXRE S
Installation method Customized

B. BFZn
Electronic part

ENIh#E <05W

Overall power consumption

-0.IMPa~+0.9MPa

EHNEKEE

0,
Pressure measurement accuracy +0.5%FS

EHNEEE
Pressure measuring range

P20 +1.0%FS (OMPa~1MPa abs.)
C. BSM4EE
Electrical properties
é.@'é%EE’EE >100MQ( DC500 V)
Insulation resistance
2000V, 50/ 60 Hz 1 min #Z&LkimFalfit/®
4 45T R 2000V, 50/6Q Hz 1min connecting terminal’s
Insulation& withstand withstand voltage
nsutation&owitnstan 2000V, 50/ 60Hz 1 min £k F T E
voltage 2000V, 50/60 Hz 1min connecting terminal’s
withstand voltage to earth




7. @i Communication protocol

| BITRESH

Serial communication parameters:
Baud: 9600bps (BtiAdefault)
Data: 8bit

Parity: No (EAikdefault)

Stop: 1

IBHMAFEL (ER2LBIERAIE 489 HFMTERIT)
3% C)

Communication protocol (see Appendix C of Technical
Specification for Smart Substation Part 4: Digital Telemeter)

C.1.10 APDUZMIE (/&) APDU domain (extended)
C.1.10.1 LEN

HIEXIKE, 1 ¥, € XN {FIRe+HIERIR+HIEA DATA}
HKE, ER{EURTFR+EIRBE DATAIRI LI I, FIhEE SFUN JIi
VBB M TSN B EARARIR Ol Mi&A FIER DATA,

The length of the data area, 1 byte. It is defined as the length
of {subfunction code+data ID+data body DATA}, where {data
ID+data body DATA} can be multiple, and the subfunction SFUN is
that the downlink message during reading only contains data ID
Ol and no data body DATA.

C.1.10.2 SFUN

FINRERSE XN T

The sub function codes are defined as follows:

a) FINEERS 1 ¥, BT EXEARYT RINEEE N R RIRIRIE

Th, EXNFFEE C4;

One byte sub function code is used to define the specific

operation behavior in this extended function code protocol,

and the definition shall comply with Table C.4;

b EANFINEEEE XK C.5

Table C.5 Definition of Common Sub function Codes.




RC1 FIOEERD 1 FDEX
Table C 1 Subfunction code 1 byte definition

D7

D6

D5

~D0

73R

Directionalposition

[EEATIR

Subsequentidentification

Specific behavior

BT ATEEEX

function definition

0: FRFIFERM
0: Indicates the
request frame
10 FRIRIER M0
1: Indicates the
response frame

0: -
1. ®RagEm
1: Indicates
subsequent frames

01: IREX. 02: BN
01: Read, 02: Write
33 THREXNE

33: Broadcast timing, etc

R C2 BREBFINEEREN
Table C 2 Definition of common sub function codes

INEERS Function code FIRERD
I H4R IR INEEE N R
i HEX B hex Function describe
Decimal Decimal definition
coding coding
NN Fuhkie
SHYIES
on | o | o ERER 1 nitiated by
q master station
= ) sEs Fihkie
02 02 Wrﬁ e)\rff'fest Initiated by
g master station
Fibkie, MR
e [E=S
FL%XTET. Initiated by
2 33 Broadcast time master station
synchronization but not answered
by slave
102 66 EIEEUNERY Fihkie
65 41 [Read subsequent| Initiated by
frame request | master station
199 81 JREN Y AT R
Read reply Slave response
130 ) EEPNVES MAN L
Write Answer | Slave response
RRBRENVE |, BES
193 C1 siiingugpt Slave response,
replies with follow-up




C.1.10.3 Ol
WRIFR 2 F T W C.2.1

Object ID 2 bytes. See C.2.1.
C.1.10.4 DATA

HHEAR, B TLV 8RR, S8 3iEmc+KEHE, #UIEAN
B, BERESHNFHIFE .

Data body, identified by TLV data type, contains data
mark+tlength+value. The value field of the data body is
transmitted in the order of bytes from low to high.

C.1.11 Mm% Framing processing
C.1.11.1 HmihIERIZ Frame processing flow

I FIhAeh3 SFUN BY D6 SR midb IR, EH AR Fuh & X D6
B 1 RTIEKREEM, MVIENRX D6 B 1 REEEM. NRMH
MM HRSCHY SFUN.D6 & 1, Bl@MFihdE Faem, BFiERMLtE
BABLLSUNF.D6 & 0 RiEEIENK, MMHEFZRIRYELmARMmA E
IEFTAYIE KM, WRFILEIRMLL SFUN.D6 B 1 RKEBEXIEK, M
[EIEIh8ERS FUN RSIE 1 B FUN=0XE6H F41RFS 01, BIFILINR
BRRUEREEM, MR IRE, 2MAENRRBERIZNTTSE
C.2

The sub function code SFUN D6 is used to realize framing
processing. The master station sends a message D6 to set 1 to
indicate the request for subsequent frames, and the slave
response message D6 to set 1 to indicate that there are
subsequent frames. If the SFUN.D6 of the slave response message
is set to 1, the master station is notified that there are still
subsequent frames, but the master station ignores this
information and still uses SUNF If D6 is set to O to initiate a
request, the slave will discard the previous subsequent frames
and start responding to the master station's new request frame.
If the master station incorrectly uses SFUN D6 sets 1 to initiate
the first request, and the slave replies to the highest position 1 of
the function code FUN, that is, FUN=0xE6H and error code 01.
That is, if the master station requests subsequent frames for the
first time, the slave will report an error code. The interaction flow
of framing processing shall conform to Figure C.2.




C.2 MAIEMREMIZ
Figure C.2 Interactive flow of framing processing

pal S EE SRR S
The interaction steps of framing processing are as follows:
a) FuhfHEA SFUN.D7=0,D6=0,D5~D0=xx &Z#2iEK, BE/XIEK

SFUN.D6 TNE 0, &M MRS,

The master station sends a request using SFUN. D7=0,
D6=0, D5-D0=xx. The first request for SFUN.D6 must be set to 0,
otherwise the slave will report an error;

b  MAFIEIEN IR KEZSEI&EA APDU AIFF

Slave judges whether the length of response message
exceeds the maximum APDU allowed bytes:

1) EBIUNFDMLIE: HifEimbs MR SFUN.D6 &

1 PPN R SRR G fF4eml, ARMHRSASE R 255+5 F

RER

If it exceeds the limit, it needs to be processed by
frames: during frame splitting transmission, the slave
uses the response message of SFUN.D6 setting 1 to
indicate that there are still subsequent frames, and the
message length of this frame is 255+5 bytes;
2) ENBIMEFDM, MHLEER SFUN.D6 & 0 RYMA

X, FHERRIRIEE,

If it does not exceed, no framing is required. The
slave uses the response message with SFUN.D6 set to 0
and carries the remaining data.




c) FuLUWEIMAL SFUN.D6 & 1 BINER HRSCRY, 5o¥s B iUt EIR
RXBEFEERAX P, REFIEEFEA SFUN.D7=0,06=1,D5~
DO=xx #LERFEM, EEFED);

The master station receives the slave SFUN When D6 sets
the response message of 1, it first stores the received
message in the buffer. Then the master station uses SFUN.
D7=0, D6=1, D5-D0=xx to continue requesting subsequent
frames, and repeat step b);

d  FuhWEIMHL SFUN.D6 & 0 BIMmR kBT, RRIREGED
EMEEWTTE, IR T IE;

When the master station receives the response message
of slave SFUN.D6 set to 0, it indicates that all message data
have been received and data analysis and processing have
started;

e) DMV HNRBEERREMENTEE C.3, SFIHEKREER
MBS, ML SRR ik X E K, BT ERMmAET(e] T, N
F bl SFUN.D6 B 0 B AEIENR, HEIMAHR W T 55
B, HALRMAEE] T BH 3~5 7]

The interaction flow of abnormal situations of framing
response shall conform to Figure C 3. When the master
station requests subsequent frames, the slave does not
respond or the response message is lost. If the Upper limit
response time T is exceeded, the master station uses SFUN
D6 sets 0 to re initiate the request until the response
message is completely received by the master station. The
Upperlimitresponse time T should be 3-5 seconds;

f) WMRTIEERE 3 RIBEBRINTETHEFRRIEIERLE, AEMRE
HAELEXI MANBUIESR, B E R IR E R,

If the master station sends three requests and still cannot
complete the normal data interaction, this call cycle stops the
request to the slave, and the master station starts again in the
next call cycle.




7=1 X e
LYHFEER AR LIS, 88X
TAREf (], EEELoeEoEFEEER.

— FUN.D7=0,D6=0

Bl C3 omipypFEERZERIE
Figure C.3 Interaction Flow of Abnormal Conditions in Framing
Response

C.1.11.2 HmiahEmiZRAE) Example of framing processing flow

PURER S BRI REGE G, BEAD MU IERRIR |

Take reading all object data as an example to illustrate the
process of framing:

a) Fih&EER SFUN=01H “EBUEXK” .

The master station initiates a "read request" using
SFUN=01H.

b) MAFIEIEN IR KEZSEY LR APDU AFF T

Slave judges whether the length of response message
exceeds the upper limit APDU allowed bytes:

c) EBINWFMAIE, 2Ry MR SFUN=CIH “

WERENE" MM, RMER]AKEAN 255+5 FT,

If it exceeds, it shall be processed by frames. During
framing transmission, the slave uses SFUN=C1H "read with
subsequent response” to respond. The length of this frame
message is 255+5 bytes.




d EFABINEFM, MR SFUN=81H “REXWE" i
Rz, FHE R R 2R
If it does not exceed, no framing is required. The slave

uses SFUN=81H "read response" to respond, and carries the

remaining data.

e) FILEUWEI SFUN=CIH “EENBEFRLNZ" BIMHIRIRX
B, AREEWINRXEFERHAXF, ARTiERE
SFUN=41H “ZEVE&NIEK" , EEFE 2
When the master station receives the slave response

message of SFUN=C1H "read with subsequent response", it

first stores the received message in the buffer. Then the
master station sends SFUN=41H "read subsequent frame

request” and repeats step 2.

f)  FILWEIMANBY SFUN=81H “EEXNZE™ MELZIRSCBY, F|n
R HIEE 2 BE G, FeiiR LR,

When the master station receives the SFUN=81H "read
response” response message from the slave, it indicates that
the message data has been received completely and data
analysis and processing is started.

C.1.12 [ #XIBY Broadcast time synchronization

HEILRET B EHEKREY, FEFMULE G N FEHIE, KAUL
A RBXYEME, K E SN N AR RBEE, MHANE,

When the master station sends a broadcast time
synchronization request, it needs to set the address field as the
broadcast address. After receiving the broadcast time
synchronization frame, the slave will change its own clock to the
time in the application message, and the slave will not respond.

C.2 XRARIR Object ID
C.2.1 XRIFMIAENX Object identification definition

— IR F—PRIRBIARIR, BIRIFIR (O1) ; WRATLZE
BEE. BEE. EHES, WrIl—1&ES (Struct) ; RENME
EREGHUIUEFRE— IR, EIRBUEIIRH, JHRIFIR=0000
BY, RTMEEEIBEBRIHFHAENRER.

An object corresponds to a singleidentity, that is, object
identifier (Ol); The object can be voltage, temperature, pressure,




etc., or a set (Struct); All information sets of equipment can also
be regarded as an object; In the read request message, when
object ID=0000, all object information in the data terminal is read.

C.2.2 XIRHRIRF Object Identification Table
C.2.2.1 FRIHEEFRIE Meter communication mark

RITBEMIRMNAFERC.60
The meter communication identification shall conform to
Table C.6.

& C3 FTITBERRR

Table C 3 Meter communication identification table

XFRAR KE
FS | 31ROl B R BIEZEE | leng &ix
SerialNo| Object| name | data type| th remarks
ID Ol (Byte)
RS BE
1 2000 Data Struct 10 Reading and writing
structure
E'Tgi@iﬂ: . HY{E‘;%%’\’zél-?
2 2001 FT(':II?jlllﬂg UTiny 1 Value range 1~247
address read-write
0:2400; 1:4800; 2:9600;
= 3:19200,
3 2002 i Utiny 1 o
Baud rate GIpEdS
read-write
0:&R%; 1.5R%; 2:BR5%
s
BB
4 | a003 [FREBEE Utiny 1| 0: No verification: 1: 0dd parity
Parity bit
check; 2: Even check
read-write
40 -
5 2004 HHBBE | pataTime | 7 RS
Date Time read-write

C.222 ®EEREREIMRR
Equipment Basic Information Identification Table
REBRERMRNFERC.T,
Basic information identification of equipment shall conform toTable C.7.




& C4 WEEREEMRR
Table C4 Equipment Basic Information Identification Table

FS | SWRIFIR BFR WIRARE| KE P
Serial| Ol Object length
No Dol name datatype Byte) remarks
BIRGSIK EIES Hix
1 2100 Data Struct )
structure variable read-only
REHS A% Qi
2 2101 Equipmen | String :
tmodel variable read-only
ARL: T AR AR
KS+mFy5
Digital meter ID
composition: manufacturer
code+tversion label+version
number+product serialnumber
e 1 = 5 [TEfES: 16 LhAs
BF R Manufacturer code: 16 bits
3 2102 ID OcterS 6 hRZASARES 5 b4
Digital tring Version label: 5 bits
meter D hRAS: 6 b4
Version No.: 6 bits
FmFyS: 21 b
Product serial number: 21 bits
3% read-only
01l: SF#¥=FHhEER
SF, digital density meter
02: BFES[BUFWMHRER
Digital leakage current of arrester
03: ZESBHF W HERERIT
R e ] Transformer digital oil level
470 thermometer
TIA 04: TEBHFHHARERIT
4 2103 Sensor Utiny 1 Transformer digital winding
type thermometer
. L 05: TESFHBFHANAIIT
identification Digital oil level gauge of
transformer
06: ZESBHFHAUAL DB
Transformer digital gasrelay
3% read-only
2004~ | i . e
5 2108 reserve Utiny 8 3 read-only
210C~ TR : I O
6 2114 reserve String variable A% read-only




C.2.2.3 SFeHMFUBERITHEIERIRE

SF6 Digital Density Meter Data Identification Table

SF6 FEERITEIEMAN TG C.80

Data identification of SF6 digital densimeter shall conform to Table C.8.
&= C5 SF#MFHBERITHIEIRRR

Table C5 SF6 Digital Density Meter Data Identification Table

F | W&
5 | R HHEE | KE | g
Se| Ol e A |length | Com &ix
ria| Obje name data remarks
| | ctID type | (Byte) | pany
No| Ol
b4 EE S (TN O
1| 2200 Data | Struct | 130 oo
structure y
Bit0: fZREEIRTS
Sensor Status
Bitl: SHIRIRE
Leakage alarm
Bit2: WIIRE
Liquefaction alarm
Bit3: I 2 Ty miEAM IR
Blocking 2 node wiring
fault state
Bit4: HIH 1 T miEAi SRS
[ Blocking 1 node wiring
2 | 2201 ﬁsﬁﬁsﬁ:w Octerst 2 fault state
Status ring BitS: IET SRR

Alarm node wiring fault
state
Bit6: Ml 2 BT REERTS
Action status of locking
2 signal node
Bit7: %l 1 55 T REEIRES
Action status of locking
1signal node
Bit8: IREES T REMPRES
Action status of alarm
signal node
Bit9: HEIRE,
Overpressure alarm.
0 RIS,
0 means normal;
1 REE/ohEo
1 indicates fault/action.




SFe SAREE

& (P20) =t
3| 2202 SF6 gas Float 4 MPa
density read-only
value (P20)
A . 2%
4| 2208 temperature Float 4 ¢ read-only
*Eiﬂ‘lijj o3
5 | 2204 Relative Float 4 MPa d-onl
pressure read-onty
gk N
6 | 2205 | \ticro water | Float | 4 |OL/L | R3% (A0, W EF FRFFFFFF)
FERED
mFRE BE
7] 2200 Density Float 4 MPa Readin énd\NHUn
Alarm Node 8 g
Threshold
HFEFBT
= 1 EE s
8 | 2207 Density Float 4 MPa Readin a\r:d writin
lockout node g g
1 threshold
FEABT
=2 EE RE (@07, W Ef& FFFFFFFF)
9 | 2208 | Density Float | 4 | MPa| Read/write (if not, upload
lockout node FFFFFFFF)
2 threshold
=EE -
10 | 2209 overpressur Float 4 MPa Read/write (if not, upload
e node FFFFFFFF)
threshold
220A o o
m| ~ rf‘eie Float |4x16 E,fx
2719 custom
221A .
reserve custom

2229




8. L E Wiring diagram

A3ZES[EIE (P=0) Contact circuit (P=0)
]

NN TR AN
| 2 3 1 ® 1 2 3 4 5 ¢

s @
BiEa Wiz = =S
Single contact Double contacts Three contacts
B. ®iflwO

Communication ports

gL

9. ®ik/E#e /18 Complaint/replacement/repair

EERSHBELAREF RSN TS, EFRSHNAEREL,
P an B SENTEARRE Lo

At customer service, please provide with the production
number and product model. The production number is printed
on the dial, while the product model is printed on the nameplate.

IR ZEM BRI KE BB R sEXR ELR EAMRIER (D F/)
BY) o

Remote density monitor must be keptin constant temperature
for a long time (at least two hours) so as to achieve temperature
compensation.

RET KA LUHTHE , RARIFBEITHER , SN E 2R
FRRFEIRE,

No one other than the manufacturer is allowed todisassemble
the instrument for fear that any error may occur to the display and
switch point.




10. 1757358 Order instructions

BE/HE8/8/AXEr/FEORS /EERHKEN
Model/quantity/measuring range/switch action point/interface
size/other special issues

A WPARHRANEMESR, HREFNMRERIEZFE,
Note: Basic type is included in the manual, and other customized
requirements are shown in the customer's drawing.




ME—: SNERST

Attached Drawing 1: External Dimensions
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