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1 Notes on documentation

1.1 General information

The designation NH measurement module describes the associated NH meas-
urement module in the appropriate size NHOO, 1, 2 or 3.

The designation CMC Il PU is the abbreviation for CMC Il Processing Unit and
CMC Il Processing Unit Compact. If only one of these products is involved, this
is indicated appropriately.

Software displays the NH measurement module, in particular in the CMC Il PU,
with the abbreviation SES (Smart Energy System).

1.2 CE label

Rittal GmbH & Co. KG confirms the conformity of the NH measurement module
with the low-voltage regulation 2014/35/EU and with the EMC directive 2014/
30/EU. A corresponding declaration of conformity has been issued and can be
downloaded from the Rittal home page.

C€

1.3 Storing the documents

The assembly and operating instructions as well as all other applicable docu-
ments are an integral part of the product. They must be issued to everyone who
works with the unit and must always be available and on hand for the operating
and maintenance personnel.

1.4 Symbols used in these operating instructions
The following symbols are used in this documentation:

Danger!
A } Hazardous situation which will result in death or serious in-
jury if the instructions are not followed.

Warning!
A } Hazardous situation which may lead to death or serious inju-
ry if the instructions are not followed.

Caution!
A E Hazardous situation which may lead to (minor) injuries if the
instructions are not followed.

Note:
CP Identification of situations that can lead to material damage.

m This symbol indicates an "action point" and shows that you should perform an
operation or procedure.
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2 Safety instructions

1.5 Associated documents
— NH measurement module assembly instructions

— CMC Il Processing Unit / CMC Il Processing Unit Compact assembly, instal-

lation and operating instructions

Note:

The associated documents can be downloaded from the

http://rittal.com home page.

2 Safety instructions

Safety instructions and warnings
Rittal components for power distribution
Mini-PLS/RiLine/Ri4Power
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m Arbeiten an elektrischen Anlagen dirfen nur von einer Elektrofachkraft
(gemaB EN 50110) oder von unterwiesenem Personal unter Leitung und Auf-
sicht einer Elektrofachkraft vorgenommen werden! Die bestimmungsgeméaBe
Verwendung dieser Komponente(n) ist die Nutzung in Niederspannungsanla-
gen im Rahmen der Niederspannungsrichtlinie 2014/35/EU und ausschlieB-
lich in Verbindung mit Rittal Eigen- sowie von Rittal freigegebene Fremd-
komponenten innerhalb der in der Betriebsanleitung beschriebenen Systeme
Mini-PLS, RiLine und Ri4Power erlaubt. Der Betrieb ist nur innerhalb der an-
gegebenen Leistungsgrenzen zuléssig.

Work on electrical equipment must only be carried out by a skilled electri-
cian (according to EN 50110) or by trained personnel under the management
and supervision of a skilled electrician! The approved use of the component(s)
in low-voltage systems is in line with Low Voltage Directive 2014/35/EU and
in exclusive connection with Rittal-branded components or third-party com-
ponents approved by Rittal in Mini-PLS, RiLine and Ri4Power systems as de-
scribed in the operating instructions. Operation is only permissible within the
capacity limits stated.

Toutes les interventions a réaliser sur les installations électriques doivent
étre exécutées exclusivement par un électricien (conformément a la norme
EN 50110) ou par une personne formée sous la direction et la surveillance d’un
électricien ! Lutilisation conforme de ce(s) composant(s) s’effectue dans les
installations basse tension dans le cadre de la directive basse tension 2014/35/
UE et exclusivement en association avec des composants Rittal ou des com-
posants étrangers validés par Rittal pour les systéemes Mini-PLS, RiLine et
Ri4Power décrits dans la notice d'utilisation. Seul le fonctionnement dans les
plages de puissance indiquées est autorisé.

Werkzaamheden aan elektrische installaties mogen uitsluitend door
bevoegd elektrotechnisch personeel (conform EN 50110) of opgeleid perso-
neel onder leiding en toezicht van bevoegd elektrotechnisch personeel wor-
den uitgevoerd. Het met de bestemming overeenkomende gebruik van deze
component(en) is het gebruik in laagspanningsinstallaties conform de laag-
spanningsrichtlijn 2014/35/EU, uitsluitend in combinatie met eigen componen-
ten van Rittal en door Rittal vrijgegeven componenten van derden binnen de in
de gebruiksaanwijzing omschreven systemen Mini-PLS, RiLine en Ri4Power.
Het gebruik is uitsluitend toegestaan binnen de aangegeven vermogensgren-
zen.

E Arbeten péa elektriska anlaggningar far endast utféras av en behdrig
elektriker (motsvarande EN 50110) eller av instruerad personal under ledning
och dversyn av en elektriker! Denna komponent/dessa komponenter &r fore-
skriftsméssigt avsedda att anvandas i ldgspéanningsanldggningar inom ramen
for lagspanningsdirektivet 2014/35/EU, och uteslutande i kombination med
Rittals egna samt av Rittal godkénda tredjepartskomponenter i systemen
Mini-PLS, RiLine och Ri4Power som beskrivs i bruksanvisningen. Drift far en-
dast ske inom de angivna effektgranserna.

| lavori sull'impianto elettrico devono essere eseguiti esclusivamente
da persona esperta (PES) (in conformita alla norma EN 50110) o da persona
avvertita (PAV) dietro supervisione della persona esperta. Conformita: questi
componenti sono progettati per essere utilizzati negli impianti in bassa ten-
sione secondo quanto previsto dalla direttiva Bassa Tensione 2014/35/UE e
solo in combinazione con componenti Rittal o di terze parti approvati da Rittal
allinterno dei sistemi Mini-PLS, RiLine e Ri4Power riportati nel manuale di
istruzioni. Lutilizzo e consentito solo entro i limiti di potenza specificati.

Los trabajos en una instalacion eléctrica (segin EN 50110) deben ser
realizados s6lo por personal técnico o por personal autorizado bajo la super-
vision de un técnico. El uso previsto de estos componentes es para instala-
ciones de baja tensién en el marco de la Directiva de baja tension 2014/35/CE
y exclusivamente en combinacién con componentes propios de Rittal o com-
ponentes de otros fabricantes autorizados dentro de los sistemas PLS-Mini,
RiLine y Ri4Power descritos en el manual de funcionamiento. El funcionamien-
to esté autorizado Unicamente dentro de los limites de potencia indicados.

Séahkolaitteille saavat suorittaa toitd vain séhkoalan ammattilaiset
(EN 50110 -standardin mukaisesti) tai perehdytetyt henkilét sahkoalan ammat-
tilaisten ohjauksen ja valvonnan alaisina! Naiden komponenttien maaraysten
mukainen kayttd on kéyttéd matalajannitedirektiivin 2014/35/EU mukaisissa
matalajannitelaitteissa seka vain Rittalin omien ja Rittalin hyvéksymien kol-
mansien osapuolten komponenttien kanssa kayttdohjeessa kuvatuissa Mini-
PLS-, RiLine- ja Ri4Power-jarjestelmissa. Kaytto on sallittua vain mainituissa
tehorajoissa.

Udforelse af elektriske installationer mé kun foretages af en autoriseret
el-installater i henhold til (EN 50110) eller af andet uddannet personale under
ledelse/opsyn af en autoriseret el- installater. Den tilsigtede anvendelse i bru-
gen af komponenter i lavspaendingssystemer skal vaere inden for rammerne af
lavspeendingsdirektivet 2014/35/EU. Disse er udelukkende tilladt i forbindelse
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2 Safety instructions

med Rittal komponenter eller af Rittal godkendte tredjeparts komponenter
som beskrevet i brugervejledningerne for systemer sasom Mini-PLS, RiLine
samt Ri4Power. Brugen er kun tilladt inden for de angivne effektivitetsbe-
greensninger.

I gcomhréir le EN 50110, nior cheart d’aon duine seachas leictreoir oilte,
né pearsanra oilte faoi bhainisteoireacht agus maoirseacht leictreora oilte, obair
a dhéanamh ar threalamh leictreach! Ta an chomhphairt/na comhphairteanna
formheasta i gcomhair Usdide i gcorais isealvoltais i gcomhréir leis an Treoir
2014/35/AE maidir le hisealvoltas agus ni ceadmhach iad a Usaid ach amhain
i dtaca le comhphairteanna Rittal-bhrandailte n6 comhphairteanna triti pairti
a bhfuil formheas faighte ina dtaobh ¢ Rittal i gcérais Mini-PLS, RiLine agus
Ri4Power de réir mar a thuairiscitear sna treoracha oibritichdin. Ni cheadaitear
oibrit ach amhain laistigh de na teorainneacha acmhainne a shonraitear.

Prace przy urzadzeniach elektrycznych moga by¢ wykonywane wy-
tacznie przez elektrykéw (wg EN 50110) lub przez przeszkolony personel
pod kierownictwem i nadzorem elektryka. Uzycie zgodne z przeznaczeniem
tylko w instalacjach niskiego napiecia w ramach dyrektywy niskonapieciowej
2014/35/WE. Dozwolone wytaczenie w potaczeniu z wlasnymi oraz z dopusz-
czonymi przez Rittal komponentami innych producentéw w ramach opisanych
w instrukeji eksploatacii systeméw Mini-PLS, RiLine i Ri4Power. Uzytkowanie
jest dozwolone tylko w podanym zakresie mocy.

Préce na elektrickych zafizenich smi provadét jen kvalifikovany elek-
trikaF (podle normy CSN EN 50110) nebo zagkoleny personal pod vedenim a
dozorem kvalifikovaného elektrikare! PouZiti tohoto komponentu (t&chto kom-
ponentdi) je dovoleno v souladu se stanovenym Gcelem, ktery odpovida pouziti
Vv nizkonapétovych zafizenich v rdmci smérnice o nizkém napéti 2014/35/EU a
vyhradné ve spojeni s vlastnimi komponenty spoleénosti Rittal a komponenty
cizich vyrobcd, které schvélila spole¢nost Rittal, v systémech Mini-PLS, RiLine
a Ri4Power, definovanych v provoznim navodu. Provoz je pfipustny jen v uve-
denych mezich vykonu.

[lefHOCTATE MO eNEKTPUYECKUTE ChOPbXeHUs Tpsbsa Aa ce W3-
BbPLUBAT CamMo OT CreUnanncT-enekTpoTexHuk (cbrnacHo EN 50110) uam ot
VHCTPYKTUPaH NepcoHas noj, PbKOBOACTBOTO U Haj3opa Ha CrieunanicT-
enekTpoTexHuk! Ynotpe6aTa no npeaHasHayeHne Ha TO3W KOMMOHEHT(V) €
130N3BAHETO My B CbOPBXXEHUSA C HICKO HAMPEXeHNe B paMkuTe Ha [npek-
TuBa 2014/35/EC 0THOCHO MHCTaNaLMn 3a HICKO HaMPeXeHUe 1 e paspeLleHo
caMo C KOMMOHeHTW Ha Rittal nnun ¢ o4o6peHn oT PrTan KOMMOHEHTH, Npous-
[I0BCTBO Ha TPETW CTPaHu, OnncaHu B PKOBOACTBOTO 3a eKcrnioatauvs Ha
cuctemn Mini-PLS, RiLine n Ri4Power. Ekcrninoatauysita e paspelueHa camo B
PaMKU1TE Ha MOCOHEHITE MOLLIHOCTTH.

Pa6oTbl Ha 9N1EKTPOYCTaHOBKaX AOMYCKaeTCst MPOBOANTL TONBKO Cre-
unanuctam no anektpuke (corn. EN 50110) nnn o6y4eHHOMy nepcoHany nog
Hai30POM CreLMan cToB No anekTpuke! HagHaueHneM JaHHOrO KOMMOHeHTa
(KOMMOHEHTOB) SIBSIETCH WNCMONMB30BAHNE B HU3KOBOMBTHBIX KOMMAEKTHBIX
YCTPOICTBAX B COOTBETCTBUN C [JUPEKTUBOI NO HUKOBONLTHOMY 060PYAO-
BaHuio 2014/35/EU, a Tak»Ke VICKMIOYUTENBHO B CO4ETaHNM C COBCTBEHHbIMM
KOMMOHeHTamun Rittal n ogobpeHHsIMM Rittal CTOPOHHUMU KOMMOHEHTamu,
B paMmKax OMvCaHHbIX B PYKOBOACTBE MO SKCMyaTauum cuctem Mini-PLS,
RiLine n Ri4Power. Skcnnyaraumsi fONYCKaeTCs TONbKO B pamkax ykasaHHOro
[AvanasoHa MOLLHOCTEN.

Ol epyaoieq oe NAEKTPIKEG EYKATAOTACEIG ETUTPETIETAL VA EKTEAOLVTAL
HoVOV Ao eKMABEVPEVO NAEKTPOAOYO (CUMdwWva pe To EN 50110) fi and npo-
OWTIKO TIOU E€xel AABEL OXETIKA evnuépwon Kat epydletat und Tn dlevBuvon
kat emiBAepn NAekTPOAGYoL! TMpoPAenopevn Bewpeital n xprion avtov(wv)
TOU(TWV) £€APTANATOG(WY) OE EYKATAOTACEIC XAUNAAG TAoNG, onwe opiletat
oty Odnyia XaunArg Taong 2014/35/EE, kal QmOKAEIOTIKA OE OLUVSUACHO Le
napeAkopeva efaptipara g Rittal i efaptipata GAMwv KATaokeuaoTwY
TI0L €X0UV eYKPIBe( amod Tnv Rittal yia xprion evtog Twv cuoTnudTtwy Mini-PLS,
RiLine kat Ri4Power mou meptypddovTal aTic 0dnyieg Aettoupyiac. H Aertoupyia
ETUTPETETAL POVOV EVTOC TWV AVAPEPOHEVWY OPIWV IOXVOG.

Lucrarile la instalatiile electrice pot fi realizate numai de un electrician
calificat (conform EN 50110) sau de personal instruit, sub indrumarea si supra-
vegherea unui electrician calificat! Utilizarea conforméa cu destinatia a acestor
componente este folosirea in instalatii de joasa tensiune, in temeiul Directi-
vei pentru joasa tensiune 2014/35/UE si este permisa exclusiv in legatura cu
componentele proprii Rittal, precum si cu componentele externe autorizate de
Rittal, in cadrul sistemelor descrise in manualul de utilizare, Mini-PLS, RiLine
si Ri4Power. Operarea este permisa numai intre limitele de putere specificate.

Radove na elektroinstalacijama smije provoditi samo elektrotehnicar
(sukladno normi EN 50110} ili kvalificirano osoblje pod nadzorom elektroteh-

RITTAL GmbH & Co. KG

Postfach 1662 - D-35726 Herborn

Phone: +49(0)2772 505-0 - Fax: +49(0)2772 505-2319
E-Mail: info@rittal.com - www.rittal.com
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ni¢aral Namjenska uporaba tih komponenti je uporaba na niskonaponskim
instalacijama sukladno Direktivi o elektricnoj opremi namijenjenoj za uporabu
unutar odredenih naponskih granica 2014/35/EU i iskljucivo s komponentama
tvrtke Rittal ili komponentama drugog proizvodaca koje je tvrtka Rittal odobrila
te su navedene u uputama za uporabu opisanih sustava Mini-PLS, RiLine i
Ri4Power. Rad je dozvolien samo unutar navedenih ogranicenja ucinkovitosti.

Az elektromos berendezéseken és eszkdzokon torténd munkavégzést
csak (az EN 50110 szerinti) elektromos szakember, vagy elektromos szakem-
ber vezetésével és felligyelete mellett dolgozé beosztott végezhetil Ezeknek a
komponenseknek a rendeltetésszer( hasznélata a 2014/35/EU kisfeszultségl
berendezésekre vonatkozd iranyelv szerinti kisfesziltségli berendezésekben
torténd felhasznalas, és kizardlag a Rittal sajat gyartmanyd, illetve a Rittal
dltal jovahagyott mas gyartmanyu komponensekkel egyltt, az Uzemeltetési
kézikonyvben leirt Mini-PLS, RiLine és Ri4Power rendszerekben torténd alkal-
mazas megengedett. Az lizemeltetés csak a megadott teljesitményhatarokon
belll megengedett.

Darbus su elektriniais jrenginiais gali atlikti tik kvalifikuotas elektrikas
(pagal EN 50110) arba apmokyti darbuotojai vadovaujant ir priziarint kvalifi-
kuotam elektrikuil Sis (-ie) komponentas (-ai) yra naudojamas zemos jtampos
irenginiuose vadovaujantis Zemos jtampos direktyva 2014/35/ES ir tik kartu
su ,Rittal* komponentais arba ,Rittal* patvirtintais kitais komponentais, ap-
radytais ,Mini-PLS*, ,RiLine“ ir ,Ri4Power" sistemy naudojimosi instrukcijose
Galima eksploatuoti tik nurodytame galios diapazone.

Elektriseadmetega tohivad toétada ainult kvalifitseeritud spetsialistid
(standardi EN 50110 jargi) voi teised tdotajad nende juhtimise ja jarelevalve
alll Komponendi/komponentide kasutamine kirjeldatud stisteemides on luba-
tud kooskélas madalpingedirektiiviga 2014/35/EL ja Uksnes Rittali voi Rittali
poolt heakskiidetudkomponentidega kasutusjuhendi jargi, Mini-PLS, RiLine ja
Ri4Power. Kéitamine on lubatud ainult mé&ératud voimsuste apiires.

Darbus ar elektroiekartam drikst veikt tikai elektriki (saskana ar standar-
tu EN 50110) vai apmaciti darbinieki elektrika vadiba un uzraudziba!l Sos kom-
ponentus ir paredzéts lietot zemsprieguma iekartas saskana ar Zemsprieguma
direktivu 2014/35/ES un tikai kopa ar Rittal raZotajiem vai Rittal atlautajiem citu
razotaju komponentiem lieto$anas instrukcija aprakstitajas sistémas Mini-PLS,
RiLine un Ri4Power. Ekspluatacija ir atlauta tikai noraditaja jaudas diapazona.

Dela na elektri¢nih instalacijah lahko izvajajo samo usposobljeni stro-
kovnjaki za elektrotehni¢na dela (v skladu s standardom EN 50110) ali izu¢eno
osebje pod vodstvom in nadzorom usposobljenih strokovnjakov za elektroteh-
ni¢na dela! Te komponente so namenjene uporabi v nizkonapetostnih instala-
cijah v skladu z direktivo 2014/35/EU o elektri¢ni opremi, ki je naCrtovana za
uporabo znotraj dolo¢enih napetostnih mej. Uporaba je dovoljena izklju¢no v
povezavi s komponentami podjetja Rittal in drugimi komponentami, ki jih je
odobrilo podjetje Rittal, v sistemih Mini-PLS, RiLine in Ri4Power, opisanih v
navodilih za uporabo. Dovolieno je samo obratovanje znotraj navedenih mej
zmogljivosti

Prace na elektrickych zariadeniach smie vykonavat len kvalifikovany
elektrikar (podfa EN 50110) alebo vyskoleny persondl pod vedenim a dohla-
dom kvalifikovaného elektrikdral Tuto stciastku (tieto suciastky) je mozné pou-
Zivat len v stlade s urcenim, t. j. v nizkonapatovych systémoch v rdmci smerni-
ce 0 nizkom napati 2014/35/EU a vyluéne v spojeni so sti¢iastkami Rittal alebo
sUciastkami tretich stran, ktoré schvélila spolo¢nost Rittal, v ramci systémov
Mini-PLS, RiLine a Ri4Power, opisanych v ndvode na pouZitie. Prevadzka je
povolena len v ramci stanovenych vykonovych limitov.

O trabalho efetuado em sistemas elétricos deve ser feito por eletricistas
autorizados e especializados (de acordo com a norma EN 50110) ou por técni-
cos trabalhando sob supervisao! O(s) componente(s) podem ser utilizados em
instalagdes de distribuigao elétrica de baixa tenséo que atendem a diretriz da
Unido Europeia 2014/35/UE que regulamenta esses equipamentos e apenas
com produtos préprios da Rittal ou de outras marcas aprovadas pela Rittal
para uso nos sistemas Mini-PLS, RiLine e Ri4Power, conforme especificado
no devido manual de instrugées. Somente € permitido utilizar o equipamento
na faixa de poténcia permitida.

Xoghol fuq apparat tal-elettriku jista’ jsir biss minn elektrixin imharreg
(skont EN 50110) jew minn persunal imharreg taht il-gestjoni u s-supervizjoni
ta’ elektrixin imharreg! L-uzu approvat tal-komponent() huwa f'sistemi ta’
vultagg baxx b’mod konformi tad-Direttiva dwar il-Vultagg Baxx 2013/35/UE u
b'rabta esklussiva ma’ komponenti tad-ditta Rittal jew ma’ komponenti ta’ parti
terza approvati minn sistemi ta’ Rittal Mini-PLS, RiLine u Ri4Power kif deskritt
fl-istruzzjonijiet dwar it-thaddim. It-thaddim jista’ jsir biss fil-limiti tal-kapacita
ddikjarata

R00/D-0000 00000 518 For further information: www.rittal.com
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Rittal NH measurement module

3 Product description

3.1 Functional description

The NH measurement module is an accessories product for Rittal NH fuse-
switch disconnectors for measuring, acquiring and evaluating electrical perfor-
mance data.

Tap for current and voltage

.t

Forward to the evaluation electronics
for measurement and energy supply

‘

Measure and calculate
measured values

.t

Save values and communication
of the requested values via
ModBus RTU, CAN bus and USB

Fig. 1: NH measurement module functional description

3.2 Components

The unit consists of a base unit and a contact hazard protection cover. The base
unit contains the measurement electronics, 3 power converters, 3 voltage taps
(integrated), 2 status LEDs and the following connections:

— 2 x CAN bus (looped-through)

— 2 x ModBus (looped-through)

— USB connection

— 2-pole connector (N or L2+N jumper)

— 3 conductor connections (frame terminals)

The contact hazard protection cover consists of the cover, a fibre-optic conduc-
tor, a flap and an enclosed fastened USB cable.

3.3 Proper use, foreseeable misuse

Note:

G The NH measurement module is a class A device that can cause ra-
dio interference in residential areas. In such cases, the operating
company may be asked to implement appropriate measures.

To ensure proper use of the unit with the CMC Ill PU, mount the provided ferrite
between the CMC Il PU and the NH measurement module.

The NH measurement module in accordance with the functional description (see
section 3.1 "Functional description") is an electrical testing and measuring instru-



ment, and permitted for use only in the combination shown as row in the follow-

ing table:
NH measure- Model no. may be mounted on this item
ment module
Size RiLine model no.
NHQO SV9343.070 NHOO0 9343.000
150 A 9343.020
9343.040
NH1 SV9343.170 NH1 9343.100
250 A 9343.120
9343.140
NH2 SV9343.270 NH2 9343.200
400 A 9343.220
9343.240
NH3 SV9343.370 NH3 9343.300
600 A 9343.320
9343.340

Tab. 1: Permitted combinations

The LCD display for monitoring (SV9343.410) is used for the configuration and
the direct display of the instantaneous values and may be operated only with the
associated power supply unit for the display and ModBus (SV9343.400) on all

sizes of the NH measurement module.

3.4 Scope of supply

3.4.1 NH measurement module in the sizes NH0O, 1, 2, 3

The SV9343.070, SV9343.170, SV9343.270, SV9343.370 items cover the fol-
lowing scope of supply:
— NH measurement module in the appropriate sizes NHOO, 1, 2 or 3
— Shortened contact hazard protection cover

— 2-pole connector with preassembled jumper

— 2-pole connector with attached contact for the N connection
— Assembly instructions

— Safety instructions

— Second type plate with serial number

— Ferrite for use with CMC |lI

3.4.2 LCD display for monitoring

The SV9343.410 item covers the following scope of supply:

— LCD display with RJ 11/12 socket

- RJ 12 cable, length2 m
— Assembly instructions

— Safety instructions

3.4.3 Power supply unit for the display and ModBus

The SV9343.400 item covers the following scope of supply:

— Power supply unit for the display and ModBus with two RJ 45 sockets, RJ 11/
12 socket, 2-pole mains connection socket

— Adaptor cable with one RJ 45 connector and one RJ 45 socket

— 2-pole mains connection connector

— Assembly instructions

— Safety instructions

Rittal NH measurement module



4 NH measurement module installation and operation

Rittal NH measurement module

(GD Note:

The supplied adaptor cable changes the pin assignment of the con-
nectors. The adaptor must be used in accordance with the descrip-
tion in section 6.1 "Installation of the power supply unit for the
display and ModBus".

3.5 Serial number

The serial number of the unit is required for the configuration. The serial number
can be found on the type plate located on the left-hand side of the NH measure-
ment module. The serial number can also be found on the additional type plate
included with the delivery.

Note:

GD The serial number shown in the CMC Il PU is not relevant for con-
figuration via USB and ModBus. Please use the serial number found
on the type plate.

Fig. 2: Type plate

Key
1 Serial number position

4 NH measurement module installation and opera-
tion

The NH measurement module must be assembled in accordance with the pro-

vided assembly instructions (see section 4.2 "Assembly"), the safety instructions

(see section 2 "Safety instructions") and the proper use (see section 3.3 "Proper
use, foreseeable misuse").

4.1 Installation site requirements

To ensure the correct functioning of the unit, the installation site conditions for
the unit specified in section 8 "Technical specifications" must be observed.
Electromagnetic interference

The unit is interference immune in accordance with EN 61000-6-2, the emitted
interference in accordance with EN 61000-6-4.

4.2 Assembly

4.2.1 Connection of the NH measurement module at the NH fuse-
switch disconnector with tap-off at the bottom

Note:
(GD For torque details, refer to the connection terminals of the associat-
ed module.




4 NH measurement module installation and operation

10

m Use a screwdriver to unlock the protective cover of the NH measurement mod-
ule and remove it.

nector and remove it.

m Use a screwdriver to unlock the contact hazard protection cover and then re-
move it.

VI

/‘\
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4 NH measurement module installation and operation

Rittal NH measurement module

m Fasten the contact hazard protection cover by snapping-in at the top and bot-
tom end of the NH fuse-switch disconnector. Place the provided shortened
contact hazard protection cover for the NH measurement module at the side
to which it is connected.

m Push the NH measurement module with the connection conductors into the
frame terminals of the NH fuse-switch disconnector and fasten it with the pre-
scribed tool and torque.

m Snap-in the contact hazard protection cover of the NH fuse-switch disconnec-
tor.

11



4 NH measurement module installation and operation

m Snap-in the safety seating of the NH fuse-switch disconnector and close it.

Wl=" 4 ;

77N\ /

i

m Use an appropriate tool to break out the covers of the conductor passage at
the tap-off side of the NH measurement module and dispose of them appro-
priately.

m After connecting the tap-off cable, snap the protective cover of the NH meas-
urement module on again.

—

| Insert the mini-USB connector in the socket at the lower right on the NH meas-
urement module.

o
3
3\

/1148

s
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m For a three-conductor system, you must insert the 2-pin connector provided
with the 2-pin connection jumper in the socket.

iy
W=

7

m For a four-conductor system with neutral conductor, you must insert the con-
nector without jumper and connect the connection pin marked "N" with the
neutral conductor busbar using a 1.5 mm? cable.

Note:
«jD Appropriate conductor protective terminals are described in the
"RiLine accessories" area of the current Rittal manual.

4.2.2 Assembly with the tap-off at the top (only size NHO00)

The NH measurement module of size NHOO can also be assembled with the tap-
off at the top on the NH fuse-switch disconnector. For this assembly, the meas-
urement module is installed turned through 180° and so L1 and L3 exchanged.

W Set this in the configuration in order to adapt the representation of the meas-
ured values appropriately (via ModBus, CMC Il PU or USB).

4.3 Operation

The NH measurement module acquires the values specified in the technical
specifications (see section 8.4 "Measured values") and stores them in the internal
memory. The data can be fetched via the USB interface (see section 4.5 "Access

13
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via USB"). The instantaneous values and the stored values can be fetched with
the CMC Il PU via CAN bus (see section 4.7 "CMC Il (CAN bus)") and via Mod-
Bus RTU (see section 5 "ModBus").

(? Note:

( Check whether you operate the NH measurement module with 3 or
4 conductors. In 3-conductor operation, the L2 and N inputs must
be jumpered (see section 4.3.1 "Control and display components").
In 4-conductor operation, the neutral conductor must be connect-
ed to connection 2 (see section 4.3.1 "Control and display compo-
nents"). For this purpose, use the provided connector with only one
installed contact in order to prevent a connection fault. The exact
connection is shown in the assembly instructions (see section 4.2
"Assembly"). The associated operating mode must be set in the
configuration via USB, CMC Il PU, ModBus or the LCD display for
monitoring.

4.3.1 Control and display components

12 3 4 5 6 78

Fig. 3: Control and display components

1 L2

2 N

3 ModBus RTU - looped-through (see section 5)

4 similar to item 3

5 CAN bus (CMC Il PU) — looped-through (see section 4.7)
6 similar to item 5

7 Mini-USB-OTG (see section 4.5)

8 LED display (see section 4.3.3)

4.3.2 Activating the NH measurement module

The NH measurement module switches the power supply on automatically. The
power can be supplied in two ways that are not mutually exclusive:

1. Self-supply via the phases L1-L2

2. Supply from the CMC Il Processing Unit via the CAN bus

G Note:
Power supply via ModBus is not possible.

The power can be supplied via the CAN bus. 24 VDC is present at pins 3 and 6,
GND is present at pins 4 and 5. Whereby, it suffices to assign pins 3 and 4. The

Rittal NH measurement module



power supply unit for ModBus and the display with provided adaptor cable offers
a plug-and-play solution.

[

Note:

The measurement electronics of the NH measurement module re-
quires phases L1 and L2. Please observe, in particular, the auto-
mated sequences.

4.3.3 LED displays

The NH measurement module uses two LEDs for the status display. The com-
munications and operating states are signalled.

In the normal state, CAN bus (LED 1) and ModBus communication (LED 2) is dis-
played with the LEDs.

Status LED 1 LED 2
Communication Green Green
Communications error Red Red

Tab. 2: LED status displays for the communication

The LEDs for fault messages are used for warnings, alarms, temperature and
limit value violations (for the NH measurement module).

Status LED 1 LED 2

General warning/alarm Both LEDs flash synchronously red and orange

intermittently (1 second)

Tab. 3: LED status displays for the communication

For USB communication, the LEDs are used for the associated status messag-
es.

Status Description LED 1 LED 2
Connected | Connection established, no activ- | Orange Green
ity
Read The master is reading data Orange flash- Green
ing (1/s)
Write The master is writing data Orange flash- Red
ing (1/s)
Tab. 4: Status messages for USB communication
Faults in the USB communication are displayed as follows.
Status Description LED 1 LED 2
Fault Connection fault (de- Orange Red flashing
fective USB stick, etc.) (1/s)
Not connected, data Search for valid files Orange Orange
validation (.CNF/.IMG)
Not connected, data Data is displaced Orange Orange flash-
processing ing (1/s)
Not connected, file er- | Configuration: defec- Both LEDs flash orange for 10
ror tive file, incorrect pa- seconds.
rameters

Tab. 5:  Status messages for faults in the USB communication

Rittal NH measurement module
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4.3.4 De-energising

The electronics of the NH measurement module can be de-energised, for exam-
ple, for any high-voltage inspections.

m Ensure that the plant is switched off.

Warning!
AE If the NH measurement module is connected, the electronics

can be loaded to maximum 4 kV. The de-energisation de-
scribed in the following steps permits a maximum loading of
6 kV.

® Remove the cover.

m Pull the lower part of the NH measurement module with the communications
connections downwards.

Rittal NH measurement module



4 NH measurement module installation and operation

m Re-assemble the contact hazard protection cover.
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m Ensure that the other end of the USB adaptor present in the cover is connect-
ed to the NH measurement module.

The electronics are now de-energised and the NH measurement module can be

loaded with maximum 6 kV.
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m Proceed in the reverse order to reconnect the measurement electronics.
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4.4 Configuration files

4.4.1 General information

The basic configuration of the NH measurement module is performed as stand-
ard via the USB interface. This is not allowed when you use the NH measurement
module with a CMC Il PU. Configuring via ModBus is also possible.

The configuration is made with three different configuration files as described be-
low.

The files generated by the unit at the first start or after deletion by the user have
the following file names:

— Alarm configuration: ALARM.CNF

— Logging configuration: LOGGING.CNF

— System configuration: SYSTEM.CNF

In addition to these file names, the following file names are also supported:

— ALA*.CNF or ALA*.cnf

— LOG*.CNF or LOG*.cnf

— SYS*.CNF or SYS*.cnf

This permits the free assignment of maximum five characters, for example, for
versions or for differentiation of the configuration for the various NH measure-
ment modules.

The file for alarm configurations contains the values for alarms and warnings.
This configuration is limited to seven different groups of alarms/warnings directly
associated with the measured values.

The logging interval and the list of the values to be logged are specified by the
logging configuration. The values are stored in the non-volatile data memory
of the NH measurement module. If no (valid) logging configuration file is found,
the logging starts with the default logging setting.

The system configuration contains the basic configuration of the NH measure-
ment module, such as bus addresses.

A comment can be added to the configuration files with the commentary opera-
tor "//".

A line break must follow the last parameter to be interpreted; this means that the
last line is empty.

4.4.2 File structure

(j: Note:
( The time of day for the USB logging can be set via ModBus or the
display available as accessory.

Rittal NH measurement module
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The NH measurement module is equipped with a local FAT16 file system on flash
memory. This memory is used to save the configuration, log and firmware update
files. The file names are limited to 8.3, this means:

— The file name may contain maximum 8 alphanumeric characters (uppercase
and lowercase alphabetic characters and numbers).
— A full stop and the extension with exactly 3 characters then follows.
The flash memory is divided into two partitions with the following file structure:
SYSTEM:
:\ SYSTEM CONFI G
ALA***** cnf
LOG **** cnf
SYS***** cnf
:\ SYSTEM UPDATE
FWBL**** i ng

DATA:

-\ DATA\ DATA
Lx*****x*x cgy

.\ DATA\ ALARVS
Ar****kx* cgy

:\ DATA\ SYSTEM
Str*kk**x cgy

The "\CONFIG" folder contains the configuration files of the NH measurement
module. All configuration files can be identified with their extension *.CNF (or
*.cnf).

The NH measurement module generates these files with the current settings in
ANSI format. Format UTF-8 is also supported for a configuration.

4.4.3 Serial number

A serial number must always be specified for the configuration files. This number
can be found on the type plate (see section3.5 "Serial number") or in the config-
uration files generated by the measurement block. All configuration files must
contain a line in the following format:

— SERIAL; X0X0XOXXxXX (10-digit numeric serial number)

If this line is missing, the configuration file will not be accepted by the NH meas-
urement module.

((C:P Note:
It is possible to enter 0000000000 (10x "zeroes") as placeholder in
each configuration file. This configuration file will be accepted by
every NH measurement module. Use this function with care!

4.4.4 Alarm.cnf

/'l Synmbol s:

/1 AL: alarmlow, AH: alarm high

/1 W.: warning |ow, WH: warning high
[l HY: hysteresis

/1l U phase-phase voltage

/1 VN phase-neutral voltage+

/1 1 (N): current (neutral)

/[l PIQS: activel/reactivel/ apparent power
UAL; O

UAH; 45000

UW; 0
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UWH; 45000
UHY; 10

All values must be entered with factor 100 or with exactly 2 decimal places, but
without decimal point. The hysteresis specified as percentage value ("%") is an
exception.

Example:
The NH measurement module should issue a warning for a voltage violation of
410.32 volts. This is achieved with the following input: "UWH;41032".

The following table describes all configuration parameters. In this case, depend-
ing on the NH measurement module variant, the nominal current |, is 150 A,
250 A, 400 A or 600 A.

Name Description Min Max

UAL Phase-phase voltage alarm LOW 0 45000

UAH Phase-phase voltage alarm HIGH 0 45000

UWL Phase-phase voltage warning LOW 0 45000

UWH Phase-phase voltage warning HIGH 0 45000

UHY Phase-phase voltage hysteresis 0 100

VNAL Phase-neutral voltage alarm LOW 0 26000

VNAH Phase-neutral voltage alarm HIGH 0 26000

VNWL Phase-neutral voltage warning LOW 0 26000

VNWH Phase-neutral voltage warning HIGH 0 26000

VNHY Phase-neutral voltage hysteresis 0 100

IAL Current alarm LOW 0 Imax = Inom + 20%
IAH Current alarm HIGH 0 Imax = Inom + 20% 1
IWL Current warning LOW 0 Imax = Inom + 20% 1
IWH Current warning HIGH 0 Imax = Inom + 20%
IHY Current hysteresis 0 100

INAL Current neutral conductor alarm LOW 0 lmax = Ihom + 20% R
INAH Current neutral conductor alarm HIGH 0 Imax = Inom + 20%
INWL Current neutral conductor warning LOW 0 Imax = Ihom + 20% R
INWH Current neutral conductor warning HIGH 0 Imax = lhom + 20% R
INHY Current neutral conductor hysteresis 0 100

PAL Power alarm LOW -3 Umax * Imax 3 Umax * Imax

PAH Power alarm HIGH -3 Umax " Imax 3 - Umax * Imax

PWL Power warning LOW -3 - Upnax * Imax 3 Umax * Imax

PWH Power warning HIGH -3 * Umax * Imax 3 Unax * Imax

PHY Power hysteresis 0 100

Tab. 6: "Alarm configuration" parameter
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Name Description Min Max
QAL Reactive power alarm LOW -3 - Unax * Imax 3 Umax * Imax
QAH Reactive power alarm HIGH -3 Unax * Imax 3 Umax * Imax
QWL Reactive power warning LOW -3 Unnax * Imax 3 Umax * Imax
QWH Reactive power warning HIGH -3 Unnax * Imax 3 Umax * Imax
QHY Reactive power hysteresis 0 100
SAL Apparent power alarm LOW -3 * Umax " Imax 3 Unax * Imax
SAH Apparent power alarm HIGH -3 - Unax * Imax 3 Umax * Imax
SWL Apparent power warning LOW -3 - Unax * Imax 3 Umax * Imax
SWH Apparent power warning HIGH -3 Unnax * Imax 3 Umax * Imax
SHY Apparent power hysteresis 0 100
Tab. 6: "Alarm configuration" parameter

4.4.5 Logging.cnf
The logging parameters and the logging interval are defined in the Logging.cnf

file.

The logging interval is set to 15 minutes with "INTERVAL;15". The value can be

set between 1 and 60, and so represents the associated number of minutes.

The logging parameters set by default are marked with an "x" in the last column
of the table below.

Example:

To log the current of phase L1, the line "I1;Y" must be written to the file. The line
“I1;N" deactivates the logging for this value.
/1] logging interval: 1.60 nin

| NTERVAL; 15

/'l Val ue, active Y/N

uiz;y

uz23; Y

UCH I
Name Description
ui2 Phase-phase U12 effective voltage
u23 Phase-phase U23 effective voltage
U31 Phase-phase U31 effective voltage
V1IN Phase-neutral V1IN effective voltage
V2N Phase-neutral V2N effective voltage
V3N Phase-neutral V3N effective voltage
UMAX U12, U23, U31 maximum voltage
UMIN U12, U23, U31 minimum voltage
UAVG U12, U23, U31 average voltage
VMAX V1IN, V2N, V3N maximum voltage
VMIN V1IN, V2N, V3N minimum voltage

Tab. 7:  Logging configuration parameters

Rittal NH measurement module
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Name Description

VAVG V1IN, V2N, V3N average voltage

11 11 current X
12 12 current X
13 I3 current X
IN IN current X
IMAX Maximum of 11, 12, I3

IMIN Minimum of 1, 12, I3

IAVG Average of 11, 12, I3

P1 Phase 1P1 active power

p2 Phase 2 P2 active power

P3 Phase 3 P3 active power

PMAX Maximum of P1, P2, P3

PMIN Minimum of P1, P2, P3

PT Total active power X
Q1 Phase 1 Q1 reactive power

Q2 Phase 2 Q2 reactive power

Qs Phase 3 Q3 reactive power

QMAX Maximum of Q1, Q2, Q3

QMIN Minimum of Q1, Q2, Q3

QT Total reactive power X
S Phase 1 S1 apparent power

S2 Phase 2 S2 apparent power

S3 Phase 3 S3 apparent power

SMAX Maximum of S1, S2, S3

SMIN Minimum of S1, S2, S3

ST Total apparent power X
PF1 Phase 1 PF1 power factor X
PF2 Phase 2 PF2 power factor X
PF3 Phase 3 PF3 power factor X
PFT Total power factor

FREQ F mains frequency X
THDFU12 THDf of U12

THDFU23 THDf of U23

THDFU31 THDf of U31

THDFI1 THDf of I

Tab. 7:  Logging configuration parameters
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Name Description

THDFI2 THDf of 12

THDFI3 THDf of 13

EA Total active energy

EARUN Run time active energy

EAC Total adaptable active energy

EACRUN Run time adaptable active energy

ER Total reactive energy
EAIN Direct active energy
EAOUT Reverse active energy
ES Apparent energy

Tab. 7:  Logging configuration parameters

446 System.cnf
The base system configuration of the NH measurement module is made in the
System.cnf file with the following commands:

Command | Valid values Description

MODADR; 1-247 ModBus RTU address
MODBAU; 9600 ModBus baud rate
19200
38400
8E1
TOPOL; 1 1 = 3-conductor operation (L1+L2+L3), bottom con-

nection — Insert jumper!

2 2 = 4-conductor operation (L1+L2+L3+N), bottom
connection — Connect N!

3 3 = 3-conductor operation (L1+L2+L3), top connec-
tion (only size NHOO) — Insert jumper!

4 4 = 4-conductor operation (L1+L2+L3+N), top con-
nection (only size NHOO) — Connect N!
LEDCFG; 0 0 =LEDs On
1 1 = LEDs Off

Tab. 8: System configuration parameters

11

/1 System configuration

11

/1 Serial nunmber (max. 10 characters)
SERI AL; 1501700000

/1 MbdBus address: 1..247

MODADR; 247

/1 MbdBus baud rate: 9600 / 19200 /
/1 38400, 8E1

MODBAU; 19200

/'l Topol ogy:

[l 1/2: 3-/4-wire bottom nounting
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/1 3/4: 3-/4-wire top nmounting

TOPQOL; 2

/1 LED configuration: 0 = CAN LEDs on /
/1 1 = CAN LEDs off

LEDCFG, 0

4.5 Access via USB

4.5.1 Connection

G Note:
Ensure that the NH measurement module is operational so that the
USB functionality can be used (see section 4.3.2 "Activating the NH
measurement module").

Note:
Ensure that the other end of the USB adaptor present in the cover
is connected to the NH measurement module.

&

Note:
G Logging is not possible for active USB connection.

No USB connection may be established when using CAN
bus!

j Additional safety instruction:

The NH measurement module uses the USB standard "USB-OTG". This permits

operation in USB slave mode and USB master mode. To allow easy access, the

USB connection is mounted in the front cover of the NH measurement module.

m Open the cover in order to insert a USB stick with USB-OTG adaptor or to es-
tablish a connection via a micro USB cable to a PC.

Q)

Fig. 4: Front cover of the NH measurement module

4.5.2 Access via computer
To connect the NH measurement module to a computer, you require a commer-
cially available micro USB cable.

Rittal NH measurement module
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®m Connect the USB cable with the NH measurement module and your computer.

After a short time, two removable storage media are displayed (see section 4.4.2

"File structure"), the LEDs of the NH measurement module light green and or-

ange (see section 4.3.3 "LED displays").

— The SYSTEM removable storage media is used for configuring the NH meas-
urement module.

— The DATA removable storage media contains the stored (logged) values and
alarms of the NH measurement module.

4.5.3 Access via USB stick

Note
(G) USB access via computer requires one of the following operating
systems: Windows 7 or later or Mac OS X 10.6 or later.

To connect a USB stick to the NH measurement module, you require a commer-
cially available USB-OTG adaptor. This is the same adaptor used with smart-
phones to connect USB sticks. The adaptor consists of a micro USB connector
and a USB A socket.

Note

(G. The deployed USB stick must be FAT16, FAT32 or exFAT formatted
and may have a maximum power consumption of 100 mA. External
hard disks are not supported.

Additional safety instruction:
A} No USB connection may be established when using CAN

bus!

When connecting a USB stick, the NH measurement module proceeds as fol-
lows:

and system update available

---

‘ Test whether configuration data

. Update Configuration
‘ Both available ’ ‘ available ’ available
1. System 2. Accept Perform Accept
update configuration update configuration

Fig. &: USB stick connection to the NH measurement module

4.6 Firmware update

4.6.1 General information

G) Note
( When the NH measurement module is operated with a CMC Il PU,
the firmware is updated automatically via the CMC Il PU.
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Additional safety instruction:
i E A simultaneous use of CAN bus and USB interface is not al-
lowed!

The firmware can be updated via the USB interface (see section 4.5 "Access via
USB"), whereby a firmware file (.img) is required. This file can be downloaded
from the Rittal home page. The actual update is made via the computer (see
section 4.6.2 "Firmware update via a personal computer") or via a USB stick (see
section 4.6.3 "Firmware update via a USB stick").

4.6.2 Firmware update via a personal computer

m Copy the firmware file (.img) to the UPDATE folder on the SYSTEM removable
storage medium in order to update the firmware via computer (see
section 4.5.2 "Access via computer").

LED 1 and LED 2 light orange and red, respectively, during the copy action.

m Wait until the copy action has completed, and LED 1 and LED 2 light orange
and green, respectively.

| Finally, separate the USB connection and wait until the NH measurement mod-
ule has restarted.

After a successful update, the LEDs indicate the bus status or warnings/alarms

again.

4.6.3 Firmware update via a USB stick

m Copy the firmware file (.img) to the Root directory of the USB stick (the main
level, not in a folder) in order to update the firmware via a USB stick.

m Insert the USB stick in the NH measurement module.

LED 1 and LED 2 light orange and green, respectively, during the copy action.

m Wait until the copy action has completed, and LED 1 and LED 2 light orange
and green, respectively.

m Separate the connection.

After a successful update, the LEDs indicate the bus status or warnings/alarms

again.

4.7 CMC Il (CAN bus)

4.71 Connection to a CMC lll Processing Unit

Note:
«j: Ensure that the current firmware version of the CMC Il PU is in-
stalled. A current version is available from the Rittal home page.

Note:

G A maximum of ten NH measurement modules (five per CAN bus
connection) may be connected to the CMC Il PU (7030.000); a
maximum of four NH measurement modules may be connected to
the CMC Ill PU Compact (7030.010).

® Connect the NH measurement module via a CAN bus connection cable
(RJ 45) with the CMC Il PU or the neighbouring elements in the CAN bus.

m Assemble the provided ferrite to the connection cable between the CMC Il PU
and the NH measurement module as shown.
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4 NH measurement module installation and operation

Rittal NH measurement module

Fig. 6: Assembly of the ferrite to the connection cable

The connection is made as daisy chain; the connection is looped-through. The
NH measurement module is supplied with the necessary operating voltage via
the CAN bus connection.

Note:
«j} Connection cables with various lengths can be purchased from
Rittal.

The following CAN bus connection cables from the CMC Il accessories range
may be used:

— 7030.090 (length 0.5 m)

— 7030.091 (length 1 m)

— 7030.092 (length 1.5 m)

— 7030.093 (length 2 m)

— 7030.480 (length 3 m)

— 7030.490 (length 4 m)

— 7030.094 (length 5 m)

— 7030.095 (length 10 m)

The NH measurement module software is updated, if necessary, after connec-
tion.

During the complete update action, the status LED of the CMC Ill Processing
Unit flashes white and a corresponding message appears on the home page.

Note:
G No settings can be made as long as the update process is running.

m Press the "C" key on the CMC Il PU (an initial audio signal will sound), and
keep it pressed for approx. 3 seconds until a second audio signal is heard.
If the installation was unsuccessful, see section 1.5 "Associated documents”.

4.7.2 Operating via the CMC Il Processing Unit home page

After the login to the CMC IIl PU, the web user interface for operating the unit is
displayed.

| First select the "CMCIII-SES" entry in the navigation area.

On the Settings tab, similar to the CMC Ill PU, the access rights for the NH
measurement module (Settings for unit access rights button) as well as the
alarm notification are specified individually (Settings for all alarms button).

27



28

All settings for the NH measurement module are made on the Monitor tab. All
general settings that affect the NH measurement module are made at the "Real
units" level.

5 ModBus

Terms and definitions

Term Description

NULL Termination of an ASCII string with "\0"

NH measurement Rittal NH measurement module
module

Tab. 9: Terms and definitions

Abbreviations

Abbreviation Description

ACS Access rights (read/write)

DT Data type

RES Resolution, number of fractional digits contained within a pa-
rameter, i.e. 10”" represents 1 fractional digit

RTU Remote Terminal Unit

Tab. 10: Abbreviations

The NH measurement module may be used as a ModBus RTU Slave. Both Mod-
Bus RTU sockets (RJ 45) are linked. Standard ModBus RTU commands are sup-
ported.

The pin assignments of the RJ 45 sockets are as follows:

Pin Assignment
4 D1 (B)

5 DO (A)

8 GND

Tab. 11: Pin assignment

5.1 Bus parameters

The ModBus interface of the NH measurement module supports the settings de-
scribed in table 12.

Parameter Settings
Device type Slave (fixed)
Slave address 1...247
Transmission mode RTU (fixed)
Baud rate 9600
19200 (default)
38400
Parity Even (fixed)
Data bits 8 (fixed)

Tab. 12: ModBus interface parameters
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Parameter Settings

Stop bits 1 (fixed)

Tab. 12: ModBus interface parameters

The baud rate can be adjusted via the device settings (see section 5.3 "Support-
ed ModBus commands"). The default address of the NH measurement module
is 247 (OxF7).

The module can be addressed via broadcast (address 0x00) at any time.

G) Note:
( The slave address and baud rate can be set at any time using USB
and the "System.cnf" file (see section 4.4.6 "System.cnf").

Additional safety instruction:
A E No USB connection may be established when using CAN

bus!

5.2 Data types (DT)

5.2.1 Supported data types

DT Words Description

ul6 1 unsigned short (16-bit unsigned integer)
s32 2 signed long (32-bit signed integer)
ASCII n/2 n-byte ASCII string, n always equal

Tab. 13: Supported data types

If the number of characters of the ASCII string equals the maximum number of
bytes "n", the string does not need to be terminated. If the number of characters
is smaller than "n", the remaining bytes are filled up with NULL ("\Q0").

5.2.2 Byte order

The transmission over ModBus uses a big-endian representation for addresses
and data items, which means, if a numerical quantity containing more than a sin-
gle byte is transmitted, the most significant byte is sent first (example: hours:min-
utes:seconds).

Table 14 shows the byte representation of the supported data types.

DT Value Hex value +0 +1 +2 +3
s32 305419896 0x12345678 12 34 56 78
ui6 4660 0x1234 12 34 - -

Tab. 14: Byte order of the numerical data types

5.3 Supported ModBus commands
The supported ModBus commands are summarised in 15.

Command Description

0x083 Read Holding Registers (see sections 5.4 and 5.5)
0x06 Write Single Register (see section 5.4)

0x10 Write Multiple Register (see section 5.4)

Tab. 15: ModBus commands
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Command Description

0x2B Read Device Identification (see section 5.7)
0x41 Time synchronisation (see section 5.3.3)
0x43 User Blocks (see section 5.8)

0x44 Set slave address (see section 5.3.1).

Tab. 15: ModBus commands

5.3.1 Slave address

A new slave address can be set at any time via the ModBus master. The com-

mand to set the slave address of the NH measurement module is broadcast in-
cluding the new slave address and the unique serial number of the device. The

slave address is taken over if the given serial number matches the device's serial
number.

The command 0x44 is used for customised addressing of the slave. Data is sent
using standard ModBus RTU framing as explained in table 16.

Address 0 (broadcast)

Command 68 (0x44)

New address 1...247

10-byte serial number See sections 3.5 and 5.7
ModBus CRC 16-bit CRC

Tab. 16: Command for allocation of slave address

The serial number of the device is printed on the rating plate of the NH measure-
ment module (see section 3.5 "Serial number") and it is included in the device
identification (see section 5.7 "Device identification").

Because broadcast messages are not answered by the slaves, the master
should check the successful re-addressing of the slave via a query, i.e. polling
the slave's identification data by using the new slave address.

5.3.2 Baudrate
The baud rate can be adjusted via the device settings of the NH measurement
module (see section 5.4 "Device settings").

After a successful write access (positive write response), the ModBus interface
is re-started with the new baud rate.

Note:
«SD Starting the ModBus interface with the new baud rate may lead to
communication errors.

To re-establish the communication, the ModBus master and the remaining
slaves also have to be configured with the new baud rate.

5.3.3 Time synchronisation
Setting the device's time can also be achieved by writing the register 0xD0O05 of
the device settings.

The command described below is sent as broadcast frame.
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Address

Command

6-byte data

0x00 (broadcast)

Ox41 0 1

2 3 4

Magic number (0x1664)

Date/time in seconds since 2000

Tab. 17: Time synchronisation

A constant magic number is systematically inserted into each frame by the mas-

ter.

The Slave has to validate a magic number within the request. The valid magic
number is defined as Ox1664.

5.4 Device settings

The device settings are changed with ModBus command 0x10 (Write Multiple
Registers) or 0x06 (Write Single Register).
Reading of the device settings is supported by ModBus command 0x03 (Read

Holding Registers).

Address | Words

Description

Min | Max RES | Unit

DT

ACS

0xDOO01 1

Status bit-field register:

Time status (bit 0):

0 = Not synchronised

1 = Date/time is synchronised
Slave restart status (bit 1):

0 = Not (re-)started

1 = (Re-)started

Global alarm status (bit 2):

0 = No alarm is present

1 = At least one alarm is present

0 0x0007 1

ule

0xD002 1

Baud rate enumeration:
0: 9600

1: 19200

2: 38400

ule

R/W

0xD003 1

Custom settings:

Bit 0: Reset Min/Max values
Bit 1: Reserved

Bit 2...7 = 0; reset all

Bit 2 = Current

Bit 3 = Voltage

Bit 4 = Power

Bit 5 = Power factor

Bit 6 = THD

Bit 7 = Frequency

Bit 8...15: Reserved

Read access returns the last written
bitmask, bit O always setto 0

ule

R/W

0xD004 1

Measuring system topology:

1 = 3-wire system, bottom mounting
2 = 4-wire system, bottom mounting
(standard)

3 = 3-wire system, top mounting

4 = 4-wire system, top mounting

ule

R/W

0xD005 2

Set UTC date and time:
Seconds from 1 January 2000, 00:00
h

0 2147483647 1 S

s32

R/W

0xD007 1

UTC date and time: Add-on in ms

0 999 1 ms

ule

Tab. 18: Device settings

Rittal NH measurement module
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Address | Words Description Min | Max RES | Unit DT ACS

0xD008 1 UTC date and time: 0 1 1 ule R
1: time set
0: time not set

0xD009 2 Timestamp machine, seconds from 0 2147483647 1 S s32 R
the first start-up machine

0xD00B 1 Timestamp machine: Add-on in ms 999 1 ms ulé R

0xD00C 2 Operating hours meter: 0 2147483647 1 S s32 R
Seconds from last start-up

0xDOOE 1 Number of start-up: Increment with 0 65535 1 ule R
every power-up/reset

0xDOOF 1 Configuration counter: 0 65535 1 ule R
Incremented with every configuration

0xD010 2 Phase-phase voltage: 0 45000 102 |V s32 R/W
Alarm threshold low

0xD012 2 Phase-phase voltage: 0 45000 102 |V s32 R/W
Alarm threshold high

0xD014 2 Phase-phase voltage: 0 45000 102 |V s32 R/W
Warning threshold low

0xD016 2 Phase-phase voltage: 0 45000 102 |V s32 R/W
Warning threshold high

0xD018 2 Phase-phase voltage: Hysteresis 0 1000 107 | % s32 R/W

OxDO1A 2 Phase-neutral voltage: 0 26000 102 |V s32 R/W
Alarm threshold low

0xD01C 2 Phase-neutral voltage: 0 26000 102 |V s32 R/W
Alarm threshold high

OxDO1E 2 Phase-neutral voltage: 0 26000 102 |V s32 R/W
Warning threshold low

0xD020 2 Phase-neutral voltage: 0 26000 102 |V s32 R/W
Warning threshold high

0xD022 2 Phase-neutral voltage: Hysteresis 0 1000 107 | % s32 R/W

0xD024 2 Current: Alarm threshold low 0 1) 107 | A s32 R/W

0xD026 2 Current: Alarm threshold high 0 1) 107 | A s32 R/W

0xD028 2 Current: Warning threshold low 0 1) 107 | A s32 R/W

OxD02A 2 Current: Warning threshold high 0 1) 107 | A s32 R/W

OxD02C | 2 Current: Hysteresis 0 1000 107 | % s32 | RW

OxDO2E 2 Current neutral: 0 1) 107 | A s32 R/W

Alarm threshold low

0xD030 2 Current neutral: 0 1) 107 | A s32 R/W
Alarm threshold high

0xD032 2 Current neutral: 0 1) 107 | A s32 R/W
Warning threshold low

Tab. 18: Device settings
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Address | Words Description Min | Max RES | Unit DT ACS

0xD034 2 Current neutral: 0 1) 10" A s$32 R/W
Warning threshold high

0xD036 2 Current neutral: Hysteresis 0 1000 107" % s32 R/W

0xD038 2 Total active power: 2) 2) 102 | KW s32 R/W
Alarm threshold low

O0xDO3A 2 Total active power: 2) 2) 102 | KW s32 R/W
Alarm threshold high

0xD03C 2 Total active power: 2) 2) 102 | KW s32 R/W
Warning threshold low

0xDO3E 2 Total active power: 2) 2) 102 | KW s32 R/W
Warning threshold high

0xD040 2 Total active power: Hysteresis 0 1000 107 | % s32 R/W

0xD042 2 Total reactive power: 0 2) 102 | kW s32 R/W
Alarm threshold low

0xD044 2 Total reactive power: 0 2) 102 | kW s32 R/W
Alarm threshold high

0xD046 2 Total reactive power: 0 2) 102 | kW s32 R/W
Warning threshold low

0xD048 2 Total reactive power: 0 2) 102 | kW s32 R/W
Warning threshold high

OxDO4A 2 Total reactive power: Hysteresis 0 1000 107 | % s32 R/W

0xD04C 2 Total apparent power: 2) 2) 102 | kW s$32 R/W
Alarm threshold low

OxDO4E 2 Total apparent power: 2) 2) 102 | kW s32 R/W
Alarm threshold high

0xD050 2 Total apparent power: 2) 2) 102 | kW s32 R/W
Warning threshold low

0xD052 2 Total apparent power: 2) 2) 102 | kW s32 R/W
Warning threshold high

0xD054 2 Total apparent power: Hysteresis 0 1000 107" % s32 R/W

0xD056 20 Custom field 1 3) 3) ASCIl | RW

OxDOBA 20 Custom field 2 3) 3) ASCIl | R'W

Tab. 18: Device settings

1) Imax = In + 20%, Iy: Rated current.

The nominal current ranges from 150 A, 250 A, 400 A to 600 A and is available
to ModBus via "Device Identification", parameter "Nominal rating".

lyax = 600 A + 20% = 720 A

Max = Iyax / RES = 7200

2) Pvax = Quiax = Svax =Umiax * Imaxs Umax = 450 V

IMAX =720A => PMAX =324 kW
Min = -Pyyax / RES = -32400
Max = Pyax / RES = 32400
=> QtOtMAX =3- QMAX =972 kKW
Min = -Qtotyay / RES = -97200

Rittal NH measurement module
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Max = Qtotyay / RES = 97200

3) The custom fields 1 and 2 are user configurable ASCII strings containing a
maximum of 40 characters including NULL termination.

By default the custom fields 1/2 contains the string "Custom field 1/2".

Write access to one of the custom fields must always consist of 40 bytes, un-
used bytes must be set to 0.

5.5 Data register

The data registers described in table 19 are read by command 0x03 (Read Hold-
ing Registers).

All registers described in table 19 are read only.

ADDR Words Description Min | Max RES Unit DT
0x0002 2 RMS phase-phase voltage U12 0 45000 102 V s32
0x0004 2 RMS phase-phase voltage U23 0 45000 102 V s32
0x0006 2 RMS phase-phase voltage U31 0 45000 102 V s32
0x0008 2 RMS phase-neutral voltage VIN 0 26000 102 V s32
OxO00A 2 RMS phase-neutral voltage V2N 0 26000 102 Vv s32
0x000C 2 RMS phase-neutral voltage V3N 0 26000 102 Vv s32
Ox000E 2 RMS current on phase 1: I1 0 1) 107" A s32
0x0010 2 RMS current on phase 2: 12 0 1) 107" A s32
0x0012 2 RMS current on phase 3: 13 0 1) 107" A s32
0x0014 2 RMS current on neutral: IN 0 1) 1071 A s32
0x0016 2 Active power on phase 1 P1 0 2) 102 kW s32
0x0018 2 Active power on phase 2 P2 0 2) 102 kW s32
0x001A 2 Active power on phase 3 P3 0 2) 102 kW s32
0x001C | 2 Total active power Ptot 0 3 102 | kW 32
Ox001E 2 Reactive power on phase 1 Q1 2) 2) 1072 kvar s32
0x0020 2 Reactive power on phase 2 Q2 2) 2) 1072 kvar s32
0x0022 2 Reactive power on phase 3 Q3 2) 2) 1072 kvar s32
0x0024 | 2 Total reactive power Qtot 3) 3) 102 | kvar 32
0x0026 2 Apparent power on phase 1 S1 0 2) 102 kVA s32
0x0028 2 Apparent power on phase 2 S2 0 2) 102 kVA s32
Ox002A 2 Apparent power on phase 3 S3 0 2) 102 kVA s32
0x002C 2 Total apparent power Stot 0 3) 1072 kVA s32
0x002E 2 Maximum voltage U12, U23, U31 0 45000 102 |V s32
0x0030 2 Maximum voltage V1IN, V2N, V3N 0 26000 102 |V s32
0x0032 2 Maximum current I1, 12, 13 0 1) 10" A s32
0x0034 | 2 Maximum active power P1, P2, P3 0 2) 102 | kw 32
0x0036 2 Maximum reactive power Q1, Q2, Q3 2) 2) 1072 kvar s32

Tab. 19: Data register
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ADDR Words Description Min | Max RES Unit DT
0x0038 2 Maximum apparent power S1, S2, S3 0 2) 102 kVA s32
Ox003A 2 Minimum voltage U12, U23, U31 0 45000 102 |V s32
0x003C 2 Minimum voltage V1N, V2N, V3N 0 26000 107 §32
0x003E 2 Minimum current I1, 12, 13 0 1) 107" A s32
0x0040 2 Minimum active power P1, P2, P3 0 2) 102 kW s32
0x0042 2 Minimum reactive power Q1, Q2, Q3 2) 2) 1072 kvar s32
0x0044 2 Minimum apparent power S1, S2, S3 0 2) 1072 kVA s32
0x0046 2 Arithmetic average of U12, U23 and U31 0 45000 1072 Vv s32
0x0048 2 Arithmetic average of V1IN, V2N and V3N 0 26000 1072 Vv s32
0x004A 2 Arithmetic average of I1, 12 and I3 0 1) 107" A s32
0x004C Reserved

.OI>.<OO4F

0x0050 2 Power factor on phase 1 PF1 (cos ?) -100 | 100 1072 s32
0x0052 2 Power factor on phase 2 PF2 (cos ?) -100 | 100 102 s32
0x0054 2 Power factor on phase 3 PF3 (cos ?) -100 | 100 102 s32
0x0056 2 Total power factor PFTOT -100 | 100 102 s32
0x0058 2 Network frequency F 0 650 10" Hz s32
Ox005A 2 THDf of U12 0 1000 107" % §32
0x005C 2 THDf of U23 0 1000 107" % §32
Ox005E 2 THDf of U31 0 1000 107" % s32
0x0060 2 THDf of VIN 0 1000 107" % s32
0x0062 2 THDf of V2N 0 1000 107" % s32
0x0064 2 THDf of V3N 0 1000 107" % §32
0x0066 2 THDf of I 0 1000 107" % §32
0x0068 2 THDf of 12 0 1000 107" % §32
Ox006A 2 THDf of 13 0 1000 107" % s32
0x006C 2 Absolute active energy Ea 0 2147483647 | 1077 | KWh s32
Ox006E 2 Absolute reactive energy Er 0 2147483647 107" kvarh s32
0x0070 2 Absolute apparent energy Es 0 2147483647 10" kVAh s$32
0x0072 2 Direct active energy EalN 0 2147483647 107" kWh s32
0x0074 2 Reverse active energy EaOUT 0 2147483647 107" kWh s32
0x0076 2 Absolute active energy Ea custom 0 2147483647 107" kWh s32
0x0078 2 Absolute active energy runtime 0 2147483647 1 S s32
Ox007A 2 Absolute active energy custom runtime 0 2147483647 1 S s32
0x007C 2 Temperature 0 2147483647 107" °C s32

Tab. 19: Data register
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ADDR Words Description Min | Max RES Unit DT
Ox007E 1 Error register 4) 0 OxFF 1 ul6
O0x007F Reserved

0x0080 1 RMS phase-phase voltage state 5) 5) 1 ulé
0x0081 1 RMS phase-neutral voltage state 5) 5) 1 ul6
0x0082 1 RMS current on phase state 5) 5) 1 ul6
0x0083 1 RMS current on neutral state 5) 5) 1 uié
0x0084 1 Active power state 5) 5) 1 ule
0x0085 1 Reactive power state 5) 5) 1 ule
0x0086 1 Apparent power state 5) 5) 1 uie
0x0087 1 Temperature state 6) 6) 1 uil6e
0x0088... Reserved

Ox008F

Tab. 19: Data register

36

1) Imax = INn + 20%, Iy: Rated current.

The nominal current ranges from 150 A, 250 A, 400 A to 600 A and is available
to ModBus via "Device Identification", parameter “Nominal rating".

Imax = B00A + 20% = 720A

Max = lMAX / RES = 7200

2) Ppmax = Quiax = Smax =Umax - Imax, Umax = 450 V
lMAX =720 A => PMAX =324 kW

Min = -Pyyay / RES = -32400

Max = Pyyay / RES = 32400

3) QtOtMAX = S*QMAX =972 KW
Min = -Qtotyay / RES = -97200
Max = Qtotyax / RES = 97200

4) The error register is a field of 8 bits. The contained bits refer to the CMC Il error
register. Each bit stands for a certain error type. The following errors are support-
ed:

— Bit 0: generic error (system error)

— Bit 3: temperature (device temperature too high)

5) The general state of a parameter may contain the following values:
1: Not available, i.e. current neutral in a 3-phase network

4: Value OK

6: Warning, value too high

7: Alarm, value too low

8: Alarm, value too high

9: Warning, value too low

6) The temperature state uses the same values as in 5), but only supports the
states:

4: Value OK

8: Alarm, value too high
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5.6 Alarm configuration

The generation of alarms and warnings is available for the process values de-
scribed in table 20.

Voltage and current alarms are generated from the minimum and maximum val-
ue, alarms for power related values are generated from the total value of the three
phases.

Value

Reference low Reference high

Phase-phase voltage (U12, U23, U31)

Min (U12, U23, U31) Max (U12, U23, U31)

Phase-neutral voltage (V1N, V2N, V3N)

Min (VIN, V2N,V3N) Max (VIN, V2N,V3N)

Current on phase (11, 12, 13)

Min (1, 12, 13) Max (11, 12, 13)

Current on neutral (IN)

IN IN

Active power (P1, P2, P3)

Ptot = P1+P2+P3 Ptot = P1+P2+P3

Reactive power (Q1, Q2, Q3)

Qtot = Q1+Q2+Q3 Qtot = Q1+Q2+Q3

Apparent power (S1, S2, S3)

Stot = S1+52+S3 Stot = S1+52+S3

Tab. 20: Alarm/warning values and reference values

Rittal NH measurement module

If an alarm or warning is pending, the general state of the values (data register
0x0080...0x0086) is set to the corresponding state:

6: Warning, value too high

7: Alarm, value too low

8: Alarm, value too high

9: Warning, value too low

5.6.1 Configuration values

The configuration is located in the device settings (register 0xXDO10...0xD054)
and provides 5 registers for every value: warning threshold LOW/HIGH, alarm
threshold LOW/HIGH and hysteresis.

Lower limit:

The alarm or warning is pending (state = 7/9), if the value falls below the lower
threshold and is set to idle (state 4 = OK), if the value is higher than the lower
threshold + hysteresis.

Upper limit:

The alarm or warning is pending (state = 6/8), if the value exceeds the upper
threshold and is set to idle (state 4 = OK), if the value falls below the upper thresh-
old - hysteresis.

The hysteresis value in % always corresponds to the configured maximum value
of the alarm and/or warning threshold.

5.6.2 Example

— Voltage phase neutral, Min = 195 V

— Warning threshold LOW: 200 V

— Hysteresis 10%

The lower warning is pending: value < 200 V (state = 9).

Condition to reset the warning to idle (state = 4): value > 220 V

To disable an alarm/warning, the corresponding values merely have to be set to
the maximum and minimum configurable values (see limits and additional notes
in table 19).

There is no separate activation/deactivation configuration for the alarms/warn-
ings available.

To use alarm and warning functionality without the hysteresis, the corresponding
values are simply configured to 0%.
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5.7 Device identification

The NH measurement module supports the extended device identification ob-
jects described in table 21 in accordance with the ModBus protocol.

The specific objects are transferred with the real length of the ASCII string.
The supported access types are:

— 01: basic device identification (stream access)

— 02: regular device identification (stream access)

— 03: extended device identification (stream access)

The object values defined in table 21 are examples only (or default values), the
contents of these objects can be modified at the production site.

Object ID Object name Type Object value

0x02 Version number (product) ASCII 1.0.0

0x03 Vendor URL ASCII www.rittal.com

0x04 Product name (brand name) ASCI Rittal

0x05 Model name (range name) ASCII NH measurement module
0x80 Product code (serial number) ASCI 10 digits (see section 3.5)
0x82 Production date (week and year) ASCII WWYY

0x83 Software version ASCII V01.00

0x84 Hardware version ASCII V01.00

0x86 Power consumption ASCI 150/250/400/600

Tab. 21: Device identification
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5.8 User blocks

The user block function (0x43) is used to access variable sets of device settings
and/or data registers in one request, which do not have consecutive register ad-
dresses. The user block command supports the sub-commands 0x01 (setup
user block), 0x02 (read user block) and 0x03 (write user block).

Up to 8 user blocks are supported, which have to be defined by the specific set-
up request. Any read or write access to a user block, which has not been setup
before, will return an error.

If the measurement module or the ModBus interface is re-started — for example
due to modified settings — the defined user blocks have to be set up again.

Note:
G) After changing the baud rate or the slave address, the ModBus in-
terface is re-started.

A user block request starts with a command request header, which is described
in the table below:

Byte Data Description

0 0x43 Command “User Block”
1 0x16 Magic number (MSB)

2 Ox64 Magic number (LSB)

Tab. 22: Command request header
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Byte Data Description
3 0x01...0x03 Sub-command:
0x01 = Setup
0x02 = Read
0x03 = Write
4 0x01...0x08 User block ID (1...8)
5 0x01...0x78 Number of variables (1...120)

Tab. 22: Command request header

A successful response starts with a response header, which is described in the
table below:

Byte Data Description
0 0x43 Command “User Block”
1 0x01...0x083 Sub-command:
0x01 = Setup
0x02 = Read
0x03 = Write
2 0x01...0x08 User block ID (1...8)
3 0x01...0x78 Number of variables (1...120)

Tab. 23: Response header

If an error occurs, the slave responds with one of the ModBus error codes in the
following pattern: byte 0: 0x43 + 0x80 and one of the codes in byte 1 listed in
the following table:

ModBus error Description

0x02 lllegal address val- | Address within user block does not exist, in-
ue valid user block setup.

0x03 lllegal data value Bad frame format or out-of-range values:

magic number does not match
unsupported sub-command
unsupported user block ID

— invalid number of variables

response exceeds max. size of ModBus
telegram

— no write access

— write value out of range

— user block setup missing

0x04 Server device fail- Unrecoverable error
ure

Tab. 24: Error codes

5.8.1 Example

Setup

The example shows a setup of user block with ID 1 and with 4 variables (3 data
registers and 1 device settings register).

Command request header

0 1 2 3 4 5 6 7

0x43 | Ox16

Ox64

0x01

0x01 0x04 | OxD0O04 0x0002 0x0100 0x0200

Rittal NH measurement module

The response only contains the header.
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Response header

0x43 0x01 0x01 0x04

Read
The values of a previously defined user block can be accessed by a read request.

Note:

G) The number of read values shall not exceed the number of variables
defined in the setup. A read request to a smaller number of values
than the defined number of variables is always possible.

Command request header

0x43 Ox16 Ox64 0x02 0x01 0x04

The response contains the previously set up values:

Response header 0 1 2 3 4 5 6 7 8 9 10 | 11 | 12 | 13
0x43 0x02 0x01 0x04 0x0002 0x0008c1d 0x00008cf1 0x00000012
Write

The user block defined in this example provides only one register with write ac-
cess. Therefore, only a write access with a maximum number of 1 variable is al-
lowed in this case.

Command request header 0 1

0x43 Ox16 Ox64 0x03 0x01 0x01 0xD004

The response only contains the header.

Response header

0x43 0x03 0x01 0x01
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6 Accessories for installation and operation

The "LCD display for monitoring" and the "Power supply unit for the display and
ModBus" must be assembled in accordance with the supplied assembly instruc-
tions and in observance of the safety instructions (see section 2 "Safety instruc-
tions").

Gj Note:
( The display is always the ModBus master. No other ModBus mas-
ter is possible when it is installed.

6.1 Installation of the power supply unit for the display and Mod-
Bus

Establish a connection between the NH measurement module and the "Power

supply unit for the display and ModBus":

m Connect one end of an RJ 45 cable with any ModBus connection of the NH
measurement module.

m Connect the other end of the RJ 45 cable with the ModBus-IN connection on
the "Power supply unit for the display and ModBus".

®m Connect further NH measurement modules in series with the 1st NH measure-
ment module.

Note:
G Connection cables with various lengths can be purchased from
Rittal.

m To supply the NH measurement module independent of the CMC Il PU and
the busbar system with power, use the adaptor that accompanies the power
supply unit.

Note:
«j) You do not need to perform these steps when you use a CMC Il PU
or when a power supply via the busbar system suffices.

m Connect the adaptor with the "ModBus-OUT" connection on the "Power sup-
ply unit for the display and ModBus".

m Connect one end of an RJ 45 cable with the adaptor socket.

®m Connect the other end of the RJ 45 cable with any CAN bus connection of an
NH measurement module.

m Connect further NH measurement modules in series with the 1st NH measure-
ment module via the CAN bus connections.

6.2 Installation of the LCD display for monitoring
m Connect the "LCD display for monitoring" with the power supply unit for the
display and ModBus with the RJ 12 cable that accompanies the LCD display.

Note:

«j) The accompanying cable is 2 metres long. Try to place the power
supply unit and display so that the cable length suffices for connect-
ing the devices. Longer cables are commercially available. An RJ 11
cable may also be used.
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6.3 Operation of the LCD display for monitoring

RITTAL

Fig. 7: LCD display for monitoring

The screen display is structured as follows:

— The point on the upper screen edge indicates the currently selected menu
item.

— The F1-F4 function keys execute the function shown at the lower screen edge.
In the figure: F1 ="->" F2 ="1", ...

— Navigate with the "-" (F1) and "<" (F4) arrow keys through the various screen
display options.

— Navigate with the "=" (F2) and "<" (F3) arrow keys through the NH measure-
ment modules connected to the display.

Note:
G For simplification, only the screen display is shown.

6.3.1 Setup of a measurement module on the LCD display for monitor-
ing

Note:

G Each ModBus address may occur just once in a group of measure-
ment modules. A communication error results if two measurement
modules with identical ModBus address are connected. In such a
case, connect the modules individually and assign different Mod-
Bus addresses.

m Navigate with the "-" (F1) or "«" (F4) arrow key to the "Extra" menu item on
the "Setup Selection" display and press "OK" (F3) to confirm the "Device List"
menu item.

m Select with the "1" (F2) arrow key a free line (000 ------- ).

Rittal NH measurement module
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If all entries 1-5 in the list are assigned, the device list 6-10 is opened with the
key "6-10" (F3). Device lists 11-15 and 16-20 are opened similarly.
Return to list 1-5 by pressing the same key again.

m Confirm the free line by pressing the "edit." (F4) key.

m Enter the serial number (see section 3.5 "Serial number") of the NH measure-
ment module to be added.
The input is made with the"—-" (F2) and "OK" (F4) keys.

m Press "OK" (F4) if the currently marked number in the top line "SerN" is correct.

m If the number is not correct, select the correct number in the second line with
the "->" (F2) key and confirm with "ok" (F4).

m Repeat this process until the complete serial number has been entered cor-
rectly.

m Confirm the serial number with "scan" (F3) key.

@ Note:

If you have entered an incorrect number: Confirm repeatedly with
"OK" (F4) until the incorrectly specified number is marked again. At
the end of the upper "SerN" line, the marking returns to the begin-
ning.

m Enter your specified ModBus address in accordance with the same operating
scheme as in the previous step.

m Confirm your input by pressing the "save" (F3) key and wait approx. 5 seconds.
The display does not accept any inputs during this time.
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G Note:
Permitted values lie in the range 001 to 247. After confirming with
"save" (F3), higher values are acknowledged with an error message
and not accepted.

If the serial number is not found in the ModBus chain, the following text appears

in the lower display edge: "Address not stored".

m Check your input of the serial number, all ModBus connections and ensure
that the NH measurement module is switched on (see section 4.3.2 "Activating
the NH measurement module").

After the successful setup, the NH measurement module is displayed in the de-

vice list with the name stored in the device. It is now possible to start the setup

of a further device (select an empty line), edit the device ("edit." (F4)) or return to
the settings page "9" (F1).

The "Edit" (F4) selection item provides the following functions:

— Remove the device, "Remv." (F2)

— Add a device with a different serial number at the appropriate position, "Addr."
(F3)

— Edit the name of the device, "Name" (F4)

m Press the "ok" (F4) key on the "Edit device name" screen to confirm the cur-
rently selected alphabetic character of the upper row.

m Press the "-" (F2) and "1" (F3) keys to change the currently selected alphabetic
character.

m Press the "9" (F1) key to confirm the entered name.

Rittal NH measurement module
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Rittal NH measurement module

m Press the "save" (F3) key to store the name.
m Press "edit" (F4) to adapt the changes and "9" (F1) to discard the changes.

6.3.2 Adaptation of the measurement module topology

Note:
«? This setting is made for each individual measurement module.

m Navigate with the"—-" (F1) or "«" (F4) arrow key to one of the upper points, ex-
cept for "Extra”.

The point on the upper screen edge must be located at one of the marked el-
ements:

"ULUa I S P Qcos f Uh Ih W Exuﬂ

m Navigate with the"—" (F2) or "<" (F3) arrow key to the measurement module
to be configured.

m Navigate with the "-" (F1) or "«" (F4) arrow key to the "Extra" menu item on
the "Device setup" display and press "ok" (F3) to confirm the "Topology" menu
item.

m Press the "1" (F2) key to select the connection variant to be used and press
"ok" (F3) to confirm the selection.

m To exit the menu without changing the topology, press "9" (F1).

(\/_7) Note:
( The above configuration is possible only for a measurement module
of the size NHOO.

6.3.3 Adaptation of the ModBus baud rate

Note:

G Setup all measurement modules on the display before you change
the baud rate, because otherwise communications errors result.
The default value for the baud rate is 19200.

m Navigate with the "-" (F1) or "<" (F4) arrow key to the "Extra" menu item on
the "Setup selection” display, select the "Modbus" menu item with the "1" (F2)
arrow key and press "ok" (F3) to confirm.

m Press the "1" (F2) key to select the desired baud rate and press "ok" (F3) to
confirm.

m To exit the menu without changing the baud rate, press "9" (F1).

6.3.4 Setting the language of the LCD display for monitoring
m Navigate with the "-" (F1) or "<" (F4) arrow key to the "Extra" menu item on
the "Setup selection” display.
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m Select with the "1" (F2) arrow key the "System/Language" menu item.
W Press "ok" (F3) to confirm the menu item.

m Press the "Lang." (F3) key.

m Press the "edit." (F4) key and "U" (F4) to select the desired language.
m Press "9" (F1) to confirm and "9" (F1) to return to the setting menu.

6.3.5 Setting the display illumination

m Navigate with the "-" (F1) or "<" (F4) arrow key to the "Extra" menu item on
the "Setup selection” display.

| Select with the "T" (F2) arrow key the "Display" menu item and press "ok" (F3)
to confirm.

W Press the "edit." (F4) key to change the settings for contrast and illuminance
level.

W Press the "-" (F3) and "+" (F4) keys to change the value for the contrast.

m Press the "1" (F2) key to open the menu for setting the illuminance level.

m Change its value similarly with the "-" (F3) and "+" (F4) keys.

m Press "l" (F2) again and "Yes" (F3) to save the changes or "No" (F1) to discard
the changes.
Note that this confirmation is displayed only when values have been changed.

m Press the "dimm" key to make the settings for the illuminance duration and lev-
el for the dimmed status similar to the settings for contrast and illuminance lev-
el.

m Press the "9" (F1) key to return to the menu in order to discard all changes that
have not been saved.

7 Storage and disposal

7.1 Storage
If the device are not used for a long period, Rittal recommends that you discon-
nect it from the mains power supply and protected from damp and dust.

7.2 Disposal

Since all the described products consist mainly of the "housing" and "circuit
board" parts, the devices must be passed on to the electronic waste recycling
system for disposal.
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8

Technical specifications

NH measurement NHO00 NH1 NH2 NH3
module
Model No. 9343.070 9343.170 9343.270 9343.370
W x H x D (mm) 102 x 108 x 68 170 x 123 x 92 185 x 123 x 107 214 x 123 x 107
ln (Max. +20%) 150 A 250 A 400 A 600 A
Tab. 25: General technical specifications
Note:

Rittal NH measurement module

G)

When the upper connection for the NHOO NH measurement module

is used, the maximum permissible current |, reduces by 10% (cor-

responding I, = 135 A).

Power supply unit for the display and ModBus
Model No. 9343.410
W xHxD (mm) 71 x 91 x 61

Tab. 26: Power supply unit general technical specifications

LCD display for monitoring

Model No.

9343.400

W xHxD (mm)

96 x 96 x 46

8.1.1

Ambient conditions

Tab. 27: LCD display general technical specifications
8.1

NH measurement module ambient conditions

Ambient conditions

Ambient temperature

-25°C...+565°C

Storage and transport tempera-
ture

-25°C...+85°C (storage at the upper or lower
temperatures can cause ageing of the capaci-
tors)

Humidity

5%...95% relative humidity, non-condensing

Degree of protection

IP20 / DIN EN 60529

Contamination level

3 according to DIN EN 60947

Height

max. 2000 m above NHN

Tab. 28: NH measurement module ambient conditions

8.1.2 Power supply unit for display and ModBus ambient conditions

Ambient conditions

Ambient temperature

-5°C...+55°C

Storage and transport tempera-
ture

-25°C...+85°C

Humidity

5%...95% relative humidity, non-condensing

Tab. 29: Power supply unit for display and ModBus ambient conditions
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Ambient conditions

Degree of protection

IP20 / DIN EN 60529

Tab. 29: Power supply unit for display and ModBus ambient conditions

8.1.3 Display for monitoring ambient conditions

Ambient conditions

Ambient temperature

-5°C...+55°C

Storage and transport tempera-
ture

-25°C...+85°C

Humidity

5%...95% relative humidity, non-condensing

Degree of protection

IP 51 (front) / DIN EN 60529
IP 41 (housing)

Tab. 30: Display for monitoring ambient conditions

8.2 Electrical specifications

8.2.1 NH measurement module electrical specifications

Electrical specifications

Power supply voltage (L1-L2)

400 VAC (x10%) 50/60 Hz

Stand-by power consumption (no
communication)

<1W

IEC protection class

Insulation class

CAT IIl / 300 VAC (DIN EN 61010-1)
CAT lIl corresponds to the distribution level

External power supply

24 VDC (-10% / +20%)

Connection

RJ 45 Rittal CAN, looped-through

Use

Controller and communication optional supply,
RTC buffering

Instrumentation voltage inputs

Phase count

3

Phase - N voltage

230 VAC (x10%)

Phase - phase voltage 400 VAC (x10%)
Input impedance >2 MQ
Frequency 45...65 Hz

Fuse protection

Internal L2 fuse (non-replaceable)

Instrumentation current inputs

Primary current input

I of the NH measurement module, max. 120% |,

Overcurrent loading

10 x I, (1 second)

Input impedance

0.071 Q

Frequency

45...65 Hz

Tab. 31: NH measurement module electrical specifications
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Electrical specifications

Instrumentation inputs (connector)

Power supply (3 phases)

5-pin edge-socket connector (2 pins not con-
nected)

Power supply (3 phases)

6-pin connector

N connection

2-pin connector

Tab. 31: NH measurement module electrical specifications

8.2.2 Power supply unit for display electrical specifications

Electrical specifications

Supply voltage 85...265 VAC/VDC 50/60 Hz
Output current 0.42 A
Output voltage 24 VDC

Tab. 32: Power supply unit for display electrical specifications

8.3 Interfaces

8.3.1 NH measurement module interfaces

Interfaces

CAN bus Rittal-specific as
CMC lll sensor

Looped-through

Baud rate

100...1000 kbit/s (depending on the cable
length)

Common mode rejection

-27..+40V

Insulation 500 V to RS 485 and USB
ESD 6 kv HBM
Connector RJ 45 (2 x)

RS 485 RTU (slave)

Looped-through

Baud rate

9.6 ...1000 kbit/s (depending on the cable
length)

Common mode rejection -7..+412V

ESD 8 kV HBM

Connector RJ 45 (2 x)

USB OTG

Version/speed USB 2.0/ full-speed

Speed 12 Mbit/s

ID pin level No connection to ID pin: NH measurement mod-

ule is "device"
Jumper from ID pin to GND: NH measurement
module is "host"

Device profile

Main memory 64 MB (FAT16)

Tab. 33: NH measurement module interfaces
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Interfaces

Insulation 500 V to CAN bus;
none to ModBus RTU
ESD 4 kV HBM
Cable length Max. 3 m
Connection Mini-USB AB
Conversion via extension cable to USB Micro AB
USB stick power supply Max. 100 mA

Tab. 33: NH measurement module interfaces

8.3.2 Power supply unit for display interfaces

Interfaces

1 x ModBus RTU (RJ 12)

Tab. 34: Power supply unit for display interfaces

8.3.3 Display for monitoring interfaces

Interfaces

1 x ModBus RTU (RJ 12)

2 x ModBus RTU (RJ 45)

8.4 Measured values

Tab. 35: Display for monitoring interfaces

Measured values

Description

Voltage V1/NV2//3

Phase N voltage

Voltage U12/U23/U31

Phase x - phase y voltage

[1/12/13/IN current

Phase L1, L2 and L3 currents. Measurement
performed by the current converter. Current for N
calculated.

Energy consumption:
3P, 2P
3Q, 2Q
3S, 2S

The associated instantaneous value is measured
and added to the sum.

Max. AVG P/Q/S

Calculation of the absolute average value for P, Q
and S with regard to a 15-minute interval.

cos ¢

Calculation of the power factor.

THD U/THD | harmonics

Calculation of the harmonics to 31st order; val-
ues on request.

Frequency of refreshing the
measurement

Every 1 second

Tab. 36: Measured values
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8.5 Measurement precision (according to EN 61557-12)

Measurement precision

Voltage measurement Class 0.2

Current converter 0.5 (ISO EN 61289-1/2)
Current measurement with con- Class 1.5

verter

Power measurement with con- Class 2

verter

Tab. 37: Measurement precision

9 Service

For technical queries, please contact:

Tel.: +49(0)2772 505-9052

E-mail: info@yrittal.de

Homepage: www.rittal.com

For complaints or service requests, please contact:
Tel.: +49(0)2772 505-1855

E-mail: service@rittal.de
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