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1 PRELIMINARY INFORMATION 

1.1 Safety Warnings In Six Languages 

1.1.1 [EN] (in English) WARNINGS: 

Å All procedures in this manual must be strictly adhered to. 

Å Any deviation from these could cause irreversible damage to the transformer being 
monitored and/or the Hydran M2-X, and could lead to property damage, personal 
injury and/or death. 

Å Installation and maintenance of the Hydran M2-X must be carried out by qualified 
personnel only. Please advise station operator prior to maintenance.  Working inside 
the Hydran M2-X may trigger unwanted alarms due to parameter changes, power 
shutdown, and system rebooting or electrostatic discharge. 

Å For a maximum distance of 15 m (50 ft) from the power source, use a 2.08 mm2 

(14-AWG) cable and an overcurrent protection. 

 

1.1.2 [FR] (in French) ATTENTION: 

Å Toutes les procédures dans ce manuel doivent être observées rigoureusement. 

Å Tout écart par rapport à celles-ci pourrait causer des dommages irréversibles au 
transformateur surveillé et/ou au Hydran M2-X, et pourrait entraîner des dommages à 
la propriété, des blessures corporelles et/ou la mort. 

Å L'installation et l'entretien du Hydran M2-X doivent être effectués par du personnel 
qualifié seulement. Veuillez aviser l'opérateur du poste avant l'entretien.  Travailler à 
l'intérieur du Hydran M2-X peut déclencher des alarmes non voulues en raison de 
changements à des paramètres, d'arrêt de l'alimentation, de remise en marche du 
système ou de décharge électrostatique. 

Å Pour une distance maximale de 15 m (50 pi) de la source d'alimentation, utiliser un 
câble de 2,08 mm2 (14-AWG) et une protection contre les surintensités. 

 

1.1.3 [ES] (in Spanish) ADVERTENCIA: 

Å Se debe cumplir estrictamente con todos los procedimientos señalados en este 
manual. 

Å Cualquier desviación al respecto puede causar daños irreparables al transformador 
que está bajo monitoreo y/o al Hydran M2-X, asimismo puede ser causa de daños 
materiales, lesiones corporales y/o muerte. 

Å La instalación y mantenimiento del equipo Hydran M2-X se reserva únicamente al 
personal perfectamente cualificado.  Aconseje por favor a operador de la estación 
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antes del mantenimiento. El trabajo dentro del Hydran M2-X puede accionar alarmas 
indeseadas debido a los cambios del parámetro, parada de la energía, sistema que 
reanuda o descarga electrostática. 

Å Para una distancia máxima de 15 m (50 pies) de la fuente de alimentación, utilice un 
cable de 2,08 mm2 (14-AWG) y una protección contra las sobrecargas de corriente. 

 

1.1.4 [DE] (in German) WARNUNG: 

Å Alle Abläufe in diesem Handbuch müssen strengstens befolgt werden. 

Å Jede Abweichung davon könnte dem zu überwachenden Transformator und/oder 
dem Hydran M2-X unwiderrufliche Schäden zufügen, und könnte zu Sachschaden, 
Personenverletzung und/oder Tod führen. 

Å Installation und Wartung des Hydran M2-X dürfen daher nur von qualifiziertem 
Personal durchgeführt werden. Verständigen Sie bitte den Bediener der Schaltanlage 
vor der Wartung.  Das Arbeiten innerhalb des Hydran M2-X kann aufgrund von 
Parameteränderungen, Spannungsabschaltung, Neubooten des Systems oder 
elektrostatischer Entladung unerwartete Alarme auslösen. 

Å Für  eine  maximale  Entfernung  von  15 m  von  der Spannungsquelle, verwenden Sie 
ein 2,08 mm2 Kabel (14 AWG) und ein Überstromschutz. 

 

1.1.5 [IT] (in Italian) ATTENZIONE: 

Å Tutte le procedure del presente manuale dovranno essere eseguite in totale 
conformità. 

Å Qualsiasi deviazione dallo stesso manuale potrebbe causare danni irreversibili al 
trasformatore sotto monitoraggio e/o allô Hydran M2-X, e potrebbe causare danni alla 
proprietà, lesioni personali e/o alla morte. 

Å Lôinstallazione e la manutenzione del Hydran M2-X devono essere eseguite solo ed 
esclusivamente da personale qualificato. Avissare lôoperatore della stazione prima di 
manutenzione.  Funzionando allôinterno del Hydran M2-X può fare scattare degli 
alarmi indesiderabili e cambiamenti dei parametri, arresto dellôalimentazione, un 
ñrebootò del sistema o scarico elettrostatico. 

Å A una distanza massima di 15 m dalla fonte di energia usare un cavo 2.08 mm2 (14-
AWG) e una protezione di sovracorrente. 

 

1.1.6 [SV] (in Swedish) VARNING: 

Å Alla procedurer i manualen måste följas noggrant. 
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Å Varje avvikelse från dessa procedurer kan orsaka oåterkalleliga skador på den 
övervakade transformatorn och/eller på Hydran M2-X samt leda till egendomsförlust, 
personskada och/eller livsfara. 

Å Installation och underhåll av Hydran M2-X måste utföras av behörig personal. Råd var 
god posterar operatören före underhåll.  Funktionsduglig insida Hydran M2-X kan 
starta oönskade parameterändringar för larm tack vare, driver avstängning, 
systemomstart eller elektrostatisk urladdning. 

Å För ett maximalt avstånd på 15 m från kraftuttaget, använd 2,08 mm2 kabel (14-AWG) 
och ett överströmsskydd. 

 

1.2 Safety Symbols Description 

Description of safety symbols used on the Hydran M2-X device: 

 

Refer to the Instruction Manual to prevent injury or damage to 
equipment. 

 

Hazardous voltages may be present. 

 

Protective earth connection. 

Description of safety messages used in this Instruction Manual: 

 A procedure, practice, or condition that could cause equipment 
damage or permanent loss of data, if not adhered to. 

 A procedure, practice, or condition that could cause bodily 
injury or death, if not adhered to. 

CAUTION 

WARNING 
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1.3 Preface 

This manual provides a complete reference for the Hydran M2-X, which is a unique, 
continuous, on-line monitor of combustible gases and moisture in dielectric oils. 

The information in this manual may be used by: 

¶ Purchaser or specifier  

¶ Installation planner  

¶ Operator  

¶ Commissioning manager  

¶ Person responsible for collecting the readings  

¶ Maintenance technician  

¶ Troubleshooting technician  

 ¶ All procedures in this manual must be strictly adhered to. 
Any deviation from these may cause irreversible damage to 
the transformer being monitored and/or the Hydran M2-X, 
and may lead to property damage, personal injury and/or 
death. 

¶ Installation and maintenance of the Hydran M2-X must be 
carried out by qualified personnel only. 

This manual is not a tutorial on combustible gases or water in dielectric oil. It is 
assumed that the reader is already familiar with these subjects. However, forms of water 
in oil are summarized in Section 3.1.2. 

To simplify the text, the following expressions are used: 

¶ ñSupervisory control and data acquisitionò (SCADA) is used to identify the 
numerous devices (control panel, alarm panel, retransmission unit, display, 
terminal, data recorder, external detection device, etc.) on which can be 
connected the Hydran M2-X.  

¶ ñSensorò refers to the cylindrical brass assembly that encases the gas 
detector and humidity sensor.  

 

This manual is written for the 0ï2,000 ppm operating range only. This range is the 
one used by most Hydran M2-Xôs. Should your Hydran M2-X(s) use a different operating 
range, please convert the values (in doubt, contact the General Electric Customer 
Service; the coordinates can be found at the bottom of page 2). 

To help the reader, a Table of Contents is at the beginning of the manual, along with 
a Glossary in Appendix M at the end of the manual. 

 

The names of menus, options, parameters, etc., shown on the Hydran M2-Xôs display 
are displayed in bold characters; for example: the Main Menu.  The Hydran M2-Xôs 
menus and options are sorted according to a tree structure; to indicate the path from 

WARNING 



 

 
 

Page 15 

Hydran* M2-X Instruction Manual 

  

MA-029 Rev. 2.2,  18-Jul-19 

 

the Main Menu to a submenu, an option or a parameter, the symbol ñ>ò is used to 
separate each level (ñbranchò of the tree).  In the example Setup > Reading Setup > Gas 
Reading Setup, these steps must be followed to navigate from the Main Menu to the 
Gas Reading Setup options: 

1. From the Main Menu, select Setup.  
2. From Setup, select Reading Setup.  
3. From Reading Setup, select Gas Reading Setup.  

 

The Hydran M2-X Instruction Manual (this manual), the Hydran M2-X Installation 
Guide are located in PDF format in the English/Manuals folder of the Hydran M2-X 
installation CD.  Hard copies of each manual can be purchased from General Electric. 

 

1.4 Standard GE Warranty  

The products covered by this manual and manufactured by GE (ñProductsò) are 
warranted to be free from defects in material, workmanship and title at the time of 
delivery.  Any components of a Product or other products manufactured by persons 
other than GE carry only the warranty provided by the manufacturers thereof and GE 
gives no warranty on behalf of the manufacturers of such products. 

GE warrants the Products seven (7) years from date of initial GE shipment, on the 
condition that the product has been fully field commissioned by a date no later than 3 
years after initial GE shipment, failing which the warranty shall expire 3 years after initial 
GE shipment .1 

Software is warranted for ninety (90) days from delivery. GE represents and warrants 
that any software and firmware covered by this manual is free from functional 
deficiencies.  If any functional deficiencies are discovered and are reported to GE within 
the Warranty Period, GE agrees to use due diligence to correct such deficiencies within 
30 days after receipt of such notification.  Upon receiving such notice, GE may lend 
telephone support or patches.  If the reported deficiencies cannot be eliminated within 
30 days, the Buyer may request, and GE shall then furnish, monthly status reports to the 
Buyer regarding the progress of GEôs efforts to correct such functional deficiencies. 

If Products covered by this manual do not meet the above warranties during the 
applicable Warranty Period, the Buyer shall promptly notify GE in writing but not later 
than 30 days and make the Products available promptly for correction.  GE shall 
thereupon correct any defect by, at its option, repairing the defective Products or 
making available necessary replacement parts. 

                                                      
1 The referenced paragraph covers the standard warranty period for Hydran M2-X devices.  All other 
elements of warranty and all other terms and conditions shall be governed under the relevant contract of 
sale between GE and its direct customer. Specifically, in GEôs terms and conditions ñForm EM104 (Global) 
Grid Solutions 28Oct2015ò the warranty periods stated in Clause 5.2 for ñProductsò shall be replaced by 
the above statement All other elements of Clause 5.2 and all other elements of ñForm EM104 (Global) Grid 
Solutions 28Oct2015ò shall remain unaffected. 
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Any failure which is the basis for a warranty claim shall not be cause for extension of 
the duration of the applicable Warranty Period.  GE shall not be responsible for removal 
or replacement of systems, structures or other parts of the Buyerôs facility.  If a defect in 
Products or part thereof cannot be corrected by GEôs reasonable efforts, the parties shall 
negotiate an equitable adjustment in price with respect to such Products or part thereof.  
All decontamination work necessary for the correction of defects shall be performed by 
the Buyer at the Buyerôs expense.  The condition of any tests shall be mutually agreed 
upon and GE shall be notified of and may be represented at all tests that may be made. 

GE does not warrant Products or any repaired or replacement parts against normal 
wear and tear, including that due to environment or operation, including excessive 
operation at peak capability, frequent starting, type of fuel, detrimental air inlet 
conditions, or erosion, corrosion or material deposits from fluids, or which have been 
involved in an accident.  The warranties and remedies set forth herein are further 
conditioned upon: 

Å Proper storage, installation, operation and maintenance of the Buyerôs equipment 
and conformance with the instruction manuals (including revisions thereto) provided by 
GE and/or its subcontractors, as applicable. 

Å Repair or modification pursuant to GEôs instructions or approval. 

The Buyer shall keep proper records of operation and maintenance during the 
applicable Warranty Period.  These records shall be kept in the form of log sheets and 
copies shall be submitted to GE upon its request in connection with a warranty claim by 
the Buyer.  GE does not warrant any products or services of others designated by the 
Buyer where such products or services are not normally supplied by GE. 

The preceding paragraphs set forth the exclusive remedies for all claims based on 
failure of or defect in Products covered by this manual, whether the failure or defect 
arises before or during the applicable Warranty Period and whether a claim, however 
instituted, is based on contract, indemnity, warranty, tort (including negligence) or civil 
liability, strict liability or otherwise.  The foregoing warranties are exclusive and are in 
lieu of all other warranties and guarantees whether written, oral, implied or statutory.  
NO IMPLIED STATUTORY WARRANTY OF MERCHANTABILITY OR FITNESS FOR A 
PARTICULAR PURPOSE SHALL APPLY. 
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2 GENERAL WARNINGS 

 
Mishandling of the Hydran M2-X sensor (such as a 
perforation or scratch on the membrane or subjecting the 
sensor to paint or solvent) voids the warranty. 

1. Do not remove the plastic cap from the sensorôs threaded extremity until the sensor is 
installed on the valve (see Figure 2-1).  This cap protects the threads and the sensor 
from debris and sharp objects.  If the sensor is unmounted, place immediately the 
cap onto its threads. 

Figure 2-1: Plastic Cap Must Remain in Place Until the Sensor Is Installed on the Valve 

 

2. Do not touch the membrane located inside the threaded extremity of the sensor with a 
finger or an object (see Figure 2-2).  The membrane is easily impaired; impairing the 
membrane damages the sensor permanently, thus voiding the warranty. 

Figure 2-2: Do Not Touch the Sensorõs Membrane with  a Finger or an Object 

 

WARNING 
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3. Do not block the sensorôs breathing hole or puncture the breathing holeôs membrane 
(see Figure 2-3).  Located above the sensorôs connector, this opening provides oxygen 
to the gas detector (inside the sensor).  Blocking this opening or puncturing its 
membrane damages the sensor permanently, thus voiding the warranty 
 

Figure 2-3: Do Not Block the Sensorõs Breathing Hole or Puncture the Breathing Holeõs Membrane 

 

4. Install the Hydran M2-X horizontally; not at an angle, vertically or horizontally using 
an elbow (see Figure 2-4). For details pertaining to the positioning of Hydran M2-Xôs, 
see Section 5.3.3. 

Figure 2-4: Do Not Install the Hydran M2-X at an Angle, Vertically or Using an Elbow 
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5. Do not install the Hydran M2-X on elbows or fitting boxes (see Figure 2-5).  Elbows 
may cause turbulence that can affect the accuracy of gas level readings.  

 

Figure 2-5: Do Not Install the Hydran M2-X on an Elbow or a Fitting Box 

 

6. Do not install the Hydran M2-X on the inlet side of the radiator pump (see Figure 2-6).  

Figure 2-6: Do Not Install the Hydran M2-X on the Inlet Side of the Radiator Pump 
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7. Do not subject the Hydran M2-X or its sensor to high-pressure water streams (see 
Figure 2-7).  High-pressure streams used to clean transformers may cause serious 
damage. 

Figure 2-7: Do Not Subject the Hydran M2-X or Its Sensor to High-Pressure Water Streams 

 

8. Do not paint the sensor (see Figure 2-8).  Paint fumes block the sensorôs breathing 
hole.  Blocking this opening damages the sensor permanently, thus voiding the 
warranty. 

Figure 2-8: Do Not Paint the Sensor or Clean It with Any Solvent 

 

9. Do not use hydrocarbon-based volatile compounds near the sensor; do not clean the 
sensor with any solvent or other products (see Figure 2-8).  The volatile fumes of these 
compounds can deteriorate sensor performances. Products to avoid include: paint, 
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liquid Teflon, close vehicle exhaust, spray can, black pitch, thinner, RTV (Room 
Temperature Vulcanization; silicon-based mastic) and solvent. 

 
10. Do not use galvanized fittings to install the sensor.  Galvanized fittings (pipes, 

reducing bushing, rings, etc.) may react with the oil, consequently resulting in higher 
readings of gas level.  Similarly, do not use galvanized fittings on transformer valves 
used for oil sampling. 

 
11. Do not separate the Hydran M2-Xôs from their respective sensor. The Hydran M2-X is 

set at the factory for a specific sensor.  To verify if the sensor and Hydran M2-X are 
paired correctly, consult the serial numbers indicated on the shipping box and/or the 
Test Certificate and Data Sheet (for an example, see Figure 4-12).  The sensorôs serial 
number is located below the sensor connector (see Figure 3-7); the Hydran M2-Xôs 
serial number is located on its back (external side of the heater plate). 

 

 Turn off the electric power at the fuse box or 
service panel before making any electrical 
connections, and ensure a proper ground connection 
is made before connecting line voltage.  Failure to do 
so can result in property damage, personal injury 
and/or death.   

12. The surface of the base plate can be hot.  Heating for the dynamic oil sampling 
system (Section 3.5) is achieved using heating resistors mounted on the internal side 
of the base plate. 

WARNING 
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3 INTRODUCTION TO THE HYDRAN M2-X 

3.1 Overview 

The Hydran M2-X is an intelligent, on-line monitoring system that measures the level 
of combustible gases and moisture in dielectric oil for the evaluation of dangerous 
conditions, bubbling temperature and aging rate, and for the early detection of incipient 
faults in transformers (or any other oil-filled electrical equipment). 

The Hydran M2-X consists of a Type NEMA 4X enclosure (Figure 3-1) easily installed 
on one of the valves of the equipment to be monitored. 

Figure 3-1: Hydran M2-X's Enclosure 

 

The Hydran M2-Xôs user interface (Figure 3-2) consists of an eight-key membrane 
keypad and a 128 x 64 pixels, backlit liquid crystal display (LCD) to use the Hydran M2-X 
as a stand-alone unit.  For more information on the user interface, see Chapter 4. 
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Figure 3-2:  User Interface of the Hydran M2-X 

Note:  Although the Hydran M2-Xôs user interface can be used to perform all required 
tasks (some of the set-up functions can be performed only from the user interface), it is 
recommended to connect (using an RS-232 link) the Hydran M2-X to a laptop computer 
running the Perception software.  This software provides an easier and friendlier 
environment to perform the same tasks. 

 

3.1.1 Gas Detection 

The Hydran M2-Xôs sensor is equipped with a gas detector that is sensitive to the four 
gases that are the primary indicators of incipient faults in oil-filled electrical equipment: 

¶ Hydrogen (H2) 

¶ Carbon monoxide (CO) 

¶ Ethylene (C2H4) 

¶ Acetylene (C2H2) 

Note:  The gas detector measures a composite value of the above dissolved gases in 
oil. 

For information on how to compare the Hydran M2-Xôs gas level reading with a DGA, 
see Section 10.4.2. 

 

3.1.2 Moisture Detection 

The Hydran M2-Xôs sensor is equipped with a thin-film capacitive sensor that 
measures the moisture in oil. Water exists in oil in four forms: 

¶ Dissolved:  Water dissolved in oil and available to move from the oil to the air or 
to the solid insulation in the transformer to reach equilibrium. 
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¶ Bound:  Water chemically bonded to polar molecules such as by-products of 
oxidation, and to synthetic anti-oxidants.  Although this water is not readily 
available to move in and out of the oil, it will to some extent. 

 

Å Oversaturated:  This water in a free state is present in the oil in a concentra-tion 
exceeding the solubility of water in oil and is, in effect, saturating the oil. 

Å Water bonded to cellulose and metal particles in suspension in oil. 

The conventional Karl Fischer titration method measures the total water content in 
oil in ppm (the sum of all four forms of water in oil).  The moisture sensor provides 
essentially the measurement of water dissolved in the oil. 

 

3.1.3 Optional I/O Interfaces 

Up to four optional I/O interfaces can be installed. Available types are: 

Å 4ï20 mA analog input 
Å 4ï20 mA analog output 

Any combination is allowed. For more information, see item 3 on page 28. 

 

3.1.4 Backward Compatibility with Hydran Products  

General Electricôs Hydran products line also includes the Hydran 201Ti Intelligent 
Transmitter (H201Ti) and the Hydran 201Ci Controllers, a generic term that encompasses 
the three Hydran Controllers: 

Å Hydran 201Ci-C Communications Controller (H201Ci-C) 
Å Hydran 201Ci-1 One-Channel Controller (H201Ci-1) 
Å Hydran 201Ci-4 Four-Channel Controller (H201Ci-4) 

 

The H201Ti and Hydran Controllers can be combined in various ways to form a 
Hydran 201i System.  To summarize, a Hydran 201i System is either a H201Ti used alone 
or the combination of at least one H201Ti and a Hydran 201Ci Controller.  The Hydran 
201R Model i is a specific configuration of Hydran 201i System, which consists of one 
H201Ti linked to a H201Ci-1. 

The Hydran M2-X also includes controller functions.  The Hydran M2-X is designed to 
be compatible with the communication features of the three Hydran 201C i Controllers.  
A Hydran M2-X can therefore replace a H201Ti in any Hydran 201i System and 
communicate with the Perception software using a laptop computer. 

Note:  The H201Ci -1 and H201Ci-4 can only display the gas level reading of the 
Hydran M2-X, not the humidity level.  They are also limited to two alarm levels: gas High 
and High-High (Alarm 1 and Alarm 2 of the Hydran M2-X). 
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3.1.5 Possible Configurations 

The Hydran M2-X can be used in three configurations: 

Å As a stand-alone unit (using its keypad and display, or the Perception software 
running on a laptop computer). 

Å In a network of up to 32 Hydran M2-Xôs.  Network communications are performed 
through an isolated RS-485 link.  Networking is described in  Chapter 6. 

Å As a replacement for a Hydran 201Ti in any Hydran 201i System. 

3.1.6 Other Features 

Å Several adjustable alarm conditions relative to gas detection, moisture detection, 
analog inputs and system faults. 

Å Six history files (automatic recording of data): Short Term, Long Term, Events, Alarms, 
Service and Sensor card. 

Å Semimonthly, automatic sensor test and state report. 
Å Dynamic oil sampling, a pumpless sampling system using thermal convection cycles. 
Å Terminal blocks to connect the following items: 

ï ac power supply. 
ï Five alarm contacts (four are configurable, and one is assigned to system fault 

alarm conditions). 
ï TDM signal for backward compatibility with Hydran 201Ci controllers (gas 

reading). 
ï Optional I/O interfaces. 
ï Input and output for RS-485 network link. 

 

Å An RS-232 connector for local communications with the Perception software. 
Å An extremely high immunity to electrical surges, radio-frequency interferences and 

electrostatic discharges. 
Å A very wide temperature range for all-weather outdoor operation. 
Å Accessories are also available (see Appendix L : Other Products and Accessories) 

For more details, see Appendix A : Technical Specifications. 

3.2 External Components 

For detailed information on the dimensions of the Hydran M2-Xôs enclosure, see 
Section A.2.1. 
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Figure 3-3:  External Pats of the Hydran M2-X 

The enclosure is composed of the following parts (see Figure 3-3): 

1. Cover:  The cover provides mechanical and weather protections for the 
sensor and electronic card cage (see Figure 3-4). 

2. Cover screws:  Four screws maintain the cover in place.  The cover can be 
easily removed to access the electronic card cage. 

3. Gasket:  This gasket renders the joining of the cover and heater plate 
impermeable to water. 

4. Heater plate:  The heater plate accommodates the dynamic oil sampling. The 
dynamic oil sampling system is carefully controlled to generate oil convection 
and ensure accurate gas readings.  For details, see Section 3.5. 

 

The surface of the base plate can be hot. Heating 
for the dynamic oil sampling system (see Section 
3.5) is achieved using heating resistors mounted 
on the internal side of the base plate. 

5. Membrane vent:  Air penetrates through the watertight membrane vent and 
inside the Hydran M2-X.  The gas detector requires air to function properly. 

6. Conduit fittings :  Up to six watertight, non-conducting conduit fittings can be 
mounted on the heater plate.  They are used to install standard, watertight, 
flexible (recommended) or rigid steel conduits.  The conduit fittings are made 
of non-conducting material (plastic) to prevent problems caused by ground 
loops through the conduits (for example, if the transformer tank is grounded 
at a single point and monitored continuously for tank-to-ground currents). 

 All metallic conduits or cable shields must be connected to 
the ground at one point. 

CAUTION 

CAUTION 
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7. Sensor clamp:  To secure the sensor.  
8. Sensor:  See Section 3.4.  
9. Ground lug:  To ground the Hydran M2-X.  

 The enclosure must be grounded 

10. Display window:  The cover has a window to see the display.  The display, 
along with the keypad, is located on the front of the electronic card cage.  To 
access the display and keypad, the cover must be removed.  For more 
information on the display and keypad, see  Chapter 4.  

 

Figure 3-4:  Interior of the Hydran M2-X 

3.3 Electronic Card Cage 

The user interface (display and keypad), terminal blocks, fuse holder and connectors 
are all mounted on the exterior of the electronic card cage (see Figure 3-4). 

3.3.1 Front ð Keypad and Display 

The Hydran M2-Xôs user interface (see Figure 3-2) consists of an eight-key membrane 
keypad and a 128 x 64 pixels, backlit liquid crystal display (LCD) to use the Hydran M2-X 
as a stand-alone unit.  For more information on the user interface, see Chapter 4. 

 

3.3.2 Right Side ð Terminal Blocks 

 

WARNING 
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The following connectors and terminal blocks are mounted on the right side of the 
electronic card cage (when facing the display; see Figure 3-5): 

Figure 3-5:  Right Side of the Electronic Card Cage 

1. DB-9 connector for RS-232 link: This surge-protected, male connector allows 
local RS-232 communications between the Hydran M2-X and a laptop 
computer running the Perception software.  For details, see Chapter 6. 

2. TDM and RS-485 terminal block: This terminal block is used to connect the 
following signals (from left to right; for wiring details, see Appendix D.1):  
Å Terminals 1 to 4:  Standard TDM (time division multiplexing) signal.  This 

TDM signal is provided for backward compatibility with the Hydran 201Ti; 
see the Hydran 201i System Instruction Manual.  This TDM signal transmits 
two pieces of information: 
ï The percentage of gas level (where 100 % is 2,000 ppm for the 

standard model). 
ï The state of the alarm relays 1 and 2. 

 
Å Terminals 5 to 12:  RS-485 network link input and output signals.  These 

signals are used to connect two or more Hydran M2-Xôs in a daisy chain 
configuration to form a network.  The network can be connected 
temporarily through the DB-9 connector to a laptop computer running the 
Perception software.  For information on networking, see Chapter 6. 

3. Two optional I/O interfaces :  The following interfaces are available (any 
combination is allowed): 
Å 4ï20 mA general-purpose isolated input:  The Hydran M2-X can monitor up 

to four analog inputs.  These analog inputs are typically used to monitor 
various transformer parameters (top oil temperature, load current, etc.).  
For wiring details, see Appenidx D.2. 

Å 4ï20 mA analog output:  Isolated (up to 2,500 Vac) current output that can 

supply a load up to 500 W (10 V maximum).  This analog output is typically 
monitored by a SCADA system.  For general and wiring details, see 
Appendix D.4. To convert ppm to mA, see Appendix K.1. 

Note:  Each I/O interface is identified by a label on its connector. 

Note:  When ordered with the Hydran M2-X, optional I/O interfaces are added to the 
Hydran M2-X at the General Electricôs plant before shipping.  To add an I/O interface after 
the assembly of the Hydran M2-X is completed, see Appendix E : Installing I/O Modules. 

 



 

 
 

Page 29 

Hydran* M2-X Instruction Manual 

  

MA-029 Rev. 2.2,  18-Jul-19 

 

 

3.3.3 Left Side - Terminal Blocks 

The following items are mounted on the left side of the electronic card cage (when 
facing the display; see Figure 3-6: 

1. Temporary plug: This plug must be removed and replaced with a watertight 
fitting to connect the ac power supply cable (see Section 5.3.12.6).  

2. AC power supply terminal block:  The power supply is connected to the three 
terminals at the top of this terminal block.  The three terminals at the bottom 
are connected to the three wires of the line filter located inside the electronic 
card cage.  For wiring details, see Appendix D.7. 

Note: The external ac power supply range is 100-120Vac or 200-240Vac, 50/60 Hz. 

3. AC power supply fuse:  The Hydran M2-X includes one fuse holder.  For the 
technical specifications, see section 10.2. 

4. Alarm contacts terminal block: This terminal block is used to connect the 
Hydran M2-Xôs five SPDT (single pole double throw) alarm relays to a SCADA 
system.  Each relay requires three terminals; for wiring details, see SectionD.8.  
The first four sets of alarm contacts (terminals 1 to 12) can be assigned to 
different alarm conditions (see Section 4.3); the last set of alarm contacts 
(terminals 13 to 15) is always assigned to the system fault alarm conditions.  
For more information on alarms and relays, see Chapter 7. 

5. Expansion port:   Not used. This is used in Hydran S2 only.  

Figure 3-6:  Left Side of the Electronic Card Cage 
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