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Proiect de executie este intocmit in corespundere cu normele si regulile in vigoare si asigura criterile principale de
calitatii in constructii, regulamente de de legea privind calitatea in constructie:

Cerinta 1 - Infegritatea structuralda a constructiilor;

Cerinta 2 - Protectia constructilor Tmpotriva incendiilor;

Cerinta 3 - Protectia lucratorilor si a utilizatorilor constructiilor Tmpotriva efectelor negative asupra conditiilor de igiena
si a sanatatii, determinate de constructii;

Cerinta 5 - Rezistenta la propagarea sunetului si proprietatile acustice ale constructiilor;
Cerinta 6 - Eficienta energetica si performanta termica a constructiilor;

Cerinta 7 — Prevenirea emisiilor periculoase Tn mediul ambiant, determinate de constructii;
Cerinta 8 - Utilizarea durabila_a_resurselor naturale din care sunt realizate constructiile.
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Nota.

1. Documentatia de proiect se va preciza dupa achizitionarea utilajului, iar in caz de necessitate se va organiza corectarea
proiectului.

2. Utilajul si materialele incluse in proiect trebuie sa fie certificate in RM. Nu este permisa Tnlocuirea anumitor mijloace
tehnice cu altele, care au sau nu au caracteristici tehnice si operationale analogice, fara acordul organizatiei de
proiectare si fara existenta certificatelor de conformitate corespunzatoare, conform E.03.03:2018, p. 9.2.3.

3. Amplasarea si pozitionarea utilajului trebuie de coordonat la loc cu alte compartimente (compartiment de ventilarea si
electricitatea).

k. Semnalizarea de incendiu nou trebuie sa fie integrat cu sistema de semnalizare existent in partea ramasa a cladirii.

5. Lucrarile de montare vor fi efectuate de o organizatie de montare si reglare, care are specialisti calificati Tn domeniu,
in conformitate cu documentatia de proiect avizata si aprobata Tn modul stabilit si documentatia tehnica a
intreprinderilor producatoare. Supravegherea de autor a lucrarilor de montare se va realiza de catre organizatia care a
elaborat proiectul, iar supravegherea tehnica - de catre investitor sau reprezentantul sau.

6. Executantul va semnala investitorului orice neconcordanta observata in timpul executarii lucrari Tntre documentatia de
proiect si reglementarile tehnice Tn vigoare si/sau conditiile tehnice ale producatorilor echipamentului (conform NCM
E.03.03:2018, p. 9.1.2). '

1. Executantul lucrarii este obligat sa cheme proiectantul pentru a efectua supravegherea de autor Tn toate etapele Tn
conformitate cu documentatia de reglementare.

8. Mijloacele tehnice de semnalizare trebuie instalate in afara zonelor cu pericol de incendiu. Instalarea echipamentelor
tehnice Tn zone cu pericol de incendiu frebuie sa respecte cerintele MY3. Mijloacele tehnice de semnalizare destinate
instalarii in zone explozive, Tn functie de clasele de zone explozive, frebuie sa aiba un proiect care sa
indeplineascacapitolele 7.3 si 7.4 din NY3 si P[ 78.145-93.

9. Receptia in exploatare a instalatiei de semnalizare si avertizare de incendiu trebuie se efectua conform NCM
E.03.03:2018, p.9.5.

10. Daca conexiunea electrica la echipament nu este prevazuta de proiect, tfrebuie sa contactati proiectantul.

11. Borderou completelor de baza a desenelor de lucru vezi in compartiment SA.

Nofe.

1. The project documentation will be specified after the equipment is purchased, and if necessary, project adjustments will
be organized.

2. The equipment and materials included in the project must be certified in the Republic of Moldova. It is not permitted to
replace certain fechnical means with others, whether or not they have similar technical and operational characteristics,
without the approval of the design organization and without the corresponding certificates of conformity, in accordance
with E.03.03:2018, p. 9.2.3.

3. The placement and positioning of the equipment must be coordinated on-site with other departments (ventilation and
electrical departments).

L. The new fire alarm system must be integrated with the existing alarm system in the remaining part of the building.

5. Installation work will be carried out by an installation and adjustment organization that has qualified specialists in the
field, in accordance with the approved project documentation and the technical documentation of the manufacturing
companies. The author supervision of the installation work will be carried out by the organization that developed the
project, and the technical supervision will be carried out by the investor or their representative.

6. The contractor must notify the investor of any discrepancies observed during the execution of the work between the
project documentation and the current technical regulations and/or the technical conditions of the equipment
manufacturers (according to NCM E.03.03:2018, p. 9.1.2).

#. The contractor is obliged to call the designer to perform author supervision at all stages in accordance with the
regulatory documentation.

8. The signaling devices must be installed outside fire-hazardous areas. The installation of technical equipment in
fire-hazardous areas must comply with the requirements of the Electrical Installation Regulations (NY3).

9. Signaling devices intended for installation in explosive areas, depending on the classes of explosive zones, must have a
design that meefs the requirements of Chapters #.3 and 7.4 of MY3 and RD 78.145-93.

10. The commissioning of the fire alarm and warning system must be carried out in accordance with NCM E.03.03:2018, p. 9.5.

1. If the electrical connection to the equipment is not provided in the project, the designer must be contacted.

12. The list of basic work drawings can be found in section SA.

Legenda. / Legend.

l_\ﬁl — Transmitator radio / Radio transmitter
I] — Panou de incediu Pl.1 / Fire panel PI.1

o
o
o
o

= Panou informativ extern / External informational panel

000 — Sengzor de aspiratie pentru monitorizarea mediului in canalul de ventilatie /
o5 Aspirating senpsor forpenvironmentol monitoring in a ventilation duct.
1.01 E' — Detector de fum, instalarea pe tavan. / Smoke detector, ceiling installation.
— Detector combinat, instalarea pe tavan.
003 Combined detector (Smoke on% heat deéctor), ceiling installation.

1.04 @ — Detector de fum, instalarea sub ventatie. / Smoke detector, installation under ventilation.

Detector combinat, instalarea sub ventatie. / . o
Combined detector (Smoke and heat detector), installation under ventilation.

(=]
o
—
H
o=
|

— Cutie de jonctiune la sfarsitul trenului / Junction box at the end of the train
— Declansator de urgenta. / Emergency trigger.

— Sirena / Siren

Signal cable mounted in a metal qutter under the ceiling
— Cablu de semnal montat in jgheab din metal cu capac pe perete, pe fatada cladiri /
Signal cable mounted in a metal gutter with a cover on the wall, on the building facade
— Cablu de semnal montat in cablu~canal din PE sub tavan /
Signal cable mounted in PE cable duct under the ceiling
— Cablu de semnal in teava corugata, montat sub tencuiala /

7|
——+—+— — Cablu de semnal montat in jgheab din metal sub tavan /
_—E—
—
Signal cable in corrugated PE conduit, installed under the plaster
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Schim.nr.inv.

Semn.si data

Nr.inv.orig.

Memoriu explicativ (Tnceput).

Prezentul proiect este realizat Tn baza:
- Certificat de urbanism Nr. CU-0004011 din 12.11.2024, mun. Chisinau;
- TERMS OF REFERENCE;
- FEASIBILITY STUDY;
- acfelor normative Tn vigoare.

Prezentul proiect prevede elaborarea unui sistem automat de alarm3 de incendiu la obiectul “Replanificarea
Tncaperilor tirului (subsol) si renovarea silii de sport cu birouri (Parter Etaj) din blocul lit. "J" (nr. cadastral
0100213.241.04) din RM, mun. Chisindu, str. Gh. Asachi 21" - Album S| - Semnalizarea de incendiu.

Principalele solutii de proiectare vizeaza asigurarea nivelului necesar de profectie Tmpotriva incendiului si
averfizarea la timp a oamenilor despre pericol.

Obiectul proiectat este un bloc existent care face parte din complexul institutiei de Tnvatamant. Proiectul
prevede reparatia capitala. Suprafata ftotala obiectului proiectat - #41.21 m

in componenta obiectului proiectat intrd demisolul la cota -3.800/-3.900, unde se afl3 sala de fragere, sala
de studii, sala de asteptare, antrenament interactiv, zona pentru pastrarea inventarului, ofiterului de securitate
(RSO - Range Safety Officer control room - a room enabling communication with the shooting hall and ensuring
the service of the shooting range infrastructure) si Tncaperile tehnice.

Dispecerat penfru monitorizarea sistemului de semnalizare la incendiu Tn aceast$ clidire nu este prevazut.
Personalul de serviciu 24/% este amplasat la punctul central de control acces. Echipamentul tehnic al sistemei
(Panou de incendiu PL1) este instalatd Tn Tncapere 05 - OFITERULUI DE SECURITATE,

Proiectul prevede posibilitatea transferului paralel de date (min. 2 canale separate) prin reteaua radio citre
Statia de receptie a alarmei de incendiu (prin transmitator radio).

Sistemul automat de alarma de incendiu oferd executarea urmatoarelor functi

- detectarea si inregistrarea faptelor de aparitie a unui inceput de incendiu, a fumului;

- emiterea informatiei privind prezenta si localizarea unei situatii de alarma sau de urgent;

- confrolul automat al starii elementelor sistemului;

- formarea semnalelor pentru gestionarea echipamentelor tehnice ale cl3dirii: ventilatie, electricitatea si efc;

- inregistrarea informatiilor despre foate alarmele receptionate Tn baza de date cu indicarea datei, orei,
adresei (profocolul de Tntretinere).

Proiectul prevede implementarea sistemului de alarm3 incendiu fara adresabile. Numarul liniilor semnalizatiilor
de incendiul depinde de caracteristicile technice utilajului selectat si de conditiile de montarea cablurilor.

Amplasarea detectoarelor de incendiu se instaleaza conform NCM £.03.03:2018, tabela 3.3.

in conformitate cu actele normative altele Tncaperile prevede cel putin doi detectori (NCM £.03.03:2018, p.
6.2.1.5).

Tn sala de fragere este instalat un detector de aspiratie. Tevile de prelevare a aerului sunt montate in
canalul de ventilatie de evacuare. La solicitarea beneficiarului, scopul principal al acestui detector este
monitorizarea mediului din sistemul de ventilatie de evacuare, deoarece in timpul tragerilor exista posibilitatea ca

in sistemul de ventilatie s patrunda particule de pulbere nears$, care la randul lor pot provoca o reaprindere. in

timpul montajului este necesar s& se prevad3 evacuarea condensului din tevile de prelevare a aerului ale
detectorului de aspiratie '

La sfirsitul trenului, va fi prevazut un dispozitiv care va asigura controlul vizual al starii sale de functionare
in plus, o cutie de jonciune sau alt dispozitiv de comutare penfru conectarea echipamentelor pentru a evalua
starea sistemului de semnalizare de incendiu, care va fi instalat intr-un loc si la o Tnaltime accesibile.

Dispozitivul intra Tn modul “Atentie” la declansarea unuia dintre detectoarele de incendiu pe un fimp mai mare
de 1 secunda. Dispozitivul trece din modul “Atentie” Tn modul “Incendiu” cand declanseazi al doilea detector de
incendiu. Semnalul “Incendiu” este Tnsotit de declansarea sistemului de alertd, formarea semnalului la oprirea
sistemului de ventilare si formarea semnalul la postul de paza prin transmitator radio.

'

Sistemul de alerta presupune sirene sonore. Pentru a asigura nivelul de presiune acustica necesar, sirena
trebuie sa fie de min. 110 dB.
In conformitate cu actele normative, Tn cazul in care sistemul nu se declanseaza Tn mod automat, este

prevazut sistemul manual de declansare cu ajutorul semnalizatoarelor manuale amplasate la caile de evacuare, la
Tnaltimea de h=15 m de la nivelul podelei.

Liniile de semnal Tntre panoul de alarma de incendiu si detectoarele sunt realizate din cablu de tip
JE-H(St)H-1x2x0.8/JE-H(St)H-1x2x1.0 (sau de tip -H2(A)-LSLTx conform FOCT 31565-2012), cu o limita de rezistenta
la foc de cel putin 30 minute.

Traseele de cablu sunt montate:
- n teava corugata din PE sub tencuiala;
- Tn cablu-canal din PE sub tavan, deschis;
- Tn cablu-canal din PE sub tavan suspendaft;

Tn jgheab din metal cu capac sub tavan si pe perete;
in jgheab din metal cu capac pe perete, pe fatada clidirii.

Pozarea circuitelor electrice destinate sistemului de semnalizare la incendiu trebiue corespude cerintelor n
compartimentul 7.4, NCM E.03.03:2018. Cablurile individuale pentru canalele de transmisie de intrare si iesirepozate

in bucla trebuie montate separat. Conexiunile firelor electrice instalatiei de semnalizare trebuie efectuat conform
p.7.5.14, NCM E.03.03:2018.

Langa panou de incendiu trebuie lasat rezerva de cablu - min. 2m.

Panou de incendiu P11 trebiue de instalat in cutie din metal culoare rosie cu usa frontala din sticla si cu
Tncuietori,

Efectuarea lucrarilor de instalare, punerea in functiune si Tntretinerea tehnica a sistemelor de semnalizare
incendiu, trebuie sa fie realizate numai de specialisti atestati in acest domeniu, Tn strict3 concordanta cu
normativele Tn vigoare, conform documentatiei de proiect si documentatiei tehnicd a producatorilor utilajului instalat.
Echipamentul propus de semnalizare vor fi acceptate pentru instalare dupd inspectarea prealabild de citre
Beneficiar, care va confirma ca acestea sunt noi si respect3 cerintele proiectului. Este permisd Tnlocuirea unor
echipamente cu altele care au parametri tehnici cel putin similari cu cei inclugi in documentatia de proiect si care
vor demonstra o performantd mai mare.

Alimentarea echipamentului sistemului de alarma este proiectati conform categoriei intii de fiabilitate a

alimentarii cu energie electrica. Tn cazul unei ntreruperi a alimentrii, proiectul ofera functionarea autonom3 a
sistemului de la surse de alimentare nefntreruptibile timp de 48 de ore in regimul "PROTECTIE” (in regim de lucru)

la utilizarea capacitatatii acumulatorului la 80% si min. 30 minute in regimul "ALARMA” (calculul capacitatea a
batariei de acumulatoare este indicat mai jos).
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Schim.nr.inv.

Semn.si data
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Memoriu explicativ (sfarsit).

Punerea in functiune si verificarea Instalatiei

La punerea Tn functiune a instalatiei, Beneficiarul va forma o comisie de lucru numitd prin ordin intern. Durata
activitatii comisiei de lucru vor fi determinate de Beneficiar.

Comisia de lucru este creata Tn cel mult cinci zile de la primirea unei notificiri scrise de la compania care a
efectuat lucrarile de instalare (punere in functiune) cu privire la finalizarea lucrarilor si disponibilitatea pentru predare
acesteia catre Beneficiar.

La receptia in exploatare a instalatiei toate lucrarile de instalare, punere in functiune frebuie finalizate Tn
fotalitate. De asemeni trebuie efectuate testari individuale care vor fi indicate Tn actele corespunzatoare.

La receptia Tn exploatare a instalatiei, organizatia de montare-reglare va prezenta comisiei:

documentatia de executie (setul de desene ale proiectului de executie cu modificarile introduse dac3 acestea existd);

certificate, pagapoarte tehnice sau alte documente privind certificarea calitatii materialelor, produselor Si
echipamentelor utilizate la realizarea lucrarilor de instalare;

avizul pozitiv de la Agentia pentru Supraveghere Tehnic3, Directia supraveghere de stat a masurilor contra incendiilor
si protectiei civile.

Delegaful executantului care a transpus n practicd montajul si punerea in functiunea instalatiei de semnalizare,
prezinta comisiei de receptie lucrarea realizatd in raport cu documentatia tehnica, examindndu-se pe teren constructia si

functionarea instalatiei. Se dau toate detaliile si se efectueazd toate verificirile si probele cerute de comisie. In mod
obligatoriu, receptia nu se termind pana cand nu se executd o proba prin simulare a functionarii instalatiei de semnalizare.
La cererea beneficiarului sau daca rezultatele probei sunt neconcludente se va trece la repetarea acestora.
Comisia de receptie va acorda o atentie deosebitd, in special la:

- prezenta avizului de la Agentia pentru Supraveghere Tehnic3;

- disponibilitatea documentatiei tehnice

- functionarea sistemului de semnalizare;

- verificarea integritatii instalatiei conform documentatiei tehnice elaborate si verificate.

Rezultatele verificarilor si probelor efectuate 7n prezenta comisiei de receptie se consemneaza Tntr-un proces
verbal de feceptie.

La receptia de la terminarea lucrérilor de montaj a instalatiei, executantul instalatiei va preda beneficiarului procesul
verbal infern de receptie, certificatul de garantie si certificatul de calitate.

Termenul de garantie a instalatiei se stabileste Tn functie de termenul de garantie al utilajelor si echipamentelor
livrate de furnizor (conform termenului de garantie acordat de producatorul extern), dar nu va fi mai mic decat termenul
de garantie specificat Tn contract, cu respectarea conditiilor de montaj, exploatare si Tntretinere.

Exploatarea Instalatiei.

Proprietarii si utilizatorii cladirii trebuie s& opereze si s3 mentina sistemei Tntr-o stare de functionare si siguranta,
in conformitate cu actele normative si legislative Tn vigoare.
Beneficiarul trebuie:
- la exploatarea sistemei, sa asigure c3 instalatia respecta cerintele prezentului document normativ,
SM EN-54, precum si alte cerinte de reglementare in vigoare;
- sa ofere raspuns operativ si s ia decizii pentru a elimina cauzele diferitelor alarme, avertismente si alte
evenimente care au avut loc Tn instalatie sau sistem;
- sa instruiasca utilizatorii (chiriasii) cl3dirii Tntru identificarea si determinarea diferitelor situatii de urgenta, semnale,
precum si mefodelor de evacuare din cladire;
- sa mentind instalatia Tn stare functional3;
- sa respecte spatiul liber (de la orice obiecte si echipament) cel putin 0,5 m, Tn jurul si sub fiecare
defector de incendiu;
- sa asigure lipsa factorilor, care s3 Tmpiedice accesul produselor de combustie la detectoarele de
incendiu;
- sa organizeze Tnregistrarea interventiilor la instalatie precum si a tuturor evenimentelor care perfurba buna
functionare a instalatiei Tntr-un registru de evidenta;
- sd asigure deservirea tehnica a instalatiei la intervale corespunzatoare de timp, precum si in
eventualitatea unei defectiuni, a unui incendiu sau a unui alt eveniment care ar pufea afecta functionalitatea acesteia.

Intretinerea si Deservirea Instalatiei

Garantia echipamentelor este conform contractului. In aceast3 perioada instalatorul va asigura gratuit repararea

sau Tnlocuirea oricarui subansamblu care se defecteazd ca urmare a unor vicii de fabricatie sau de proiectare.

Grafuitatea nu se aplica Tn cazul Tn care defectiunea provine ca urmare a nerespectirii instructiunilor de
exploafare.

Beneficiarul sistemului esfe obligat sa Tncheie cu instalatorul, sau altd firm3 agreata de instalator, confract de
mentenantd a sistemului, atdt pe perioada de garantie, cat si post-garantie.

in orice situatie, echipa de service infervine Tn maxim 24 de ore de la sesizarea defectiunii.

Tn cazul unor defectiuni minore, acestea vor fi remediate pe loc, iar in celelalte cazuri subansamblul defect va fi
inlocuit si adus la sediul societatii pentru depanare. Fiecare interventie va fi consemnata Tn jurnalul de evenimente al
sistemului.

Penfru a asigura functionarea corecta si neintreruptd a instalatiei, aceasta trebuie s3 fie verificats si Tntretinuta
periodic. Procedura de intretinere tehnica a instalatiei trebuie aplicata imediat dupa receptia Tn exploatare a acesteia.

Procedura de intretinere tehnica a instalatiei va fi stabilitd de Beneficiarul Sistemului Si

executantul certificat, selectat pentru Tntretinere tehnica a instalatiei. De comun acord se va specifica modul de
acces la instalatie si timpul de repunere n functiune a instalatiei dupd un defect sau o functionare defectuoass.

Procedura de intretinere tehnica a instalatiei trebuie s3 fie aprobatd prin ordinul Beneficiarului si va include
periodicitatea acesteia (zilnica, lunara, trimestriald, anuald) incluzand toate procese tehnologice de verificare si mentenanta
necesare.

Beneficiarul va informa imediat organizatia pentru Tntretinere tehnicd cu privire la orice modificare si/sau abatere,
care ar pufea afecta amplasarea si performanta instalatiei: incendiu, repetarea alarmelor false si functionarea
defectuoasa, extinderea, modificarea sau zugravirea clidirii sau Tncaperii, deteriorarea unei componente a instalatiei, orice
alte modificari care pot afecta functionarea corect a instalatiei.

Pentru a asigura siguranta persoanelor, toate echipamentele electrice ale sistemului care au terminale de
impamintare trebuie sa fie bine Tmpamantate Tn conformitate cu cerintele Normelor de amenajare a instalafiilor electrice,
capitolul 7.1. Instalarea dispozitivelor de impamintare trebuie efectuatd in conformitate cu cerintele si documentatia
tehnica a producatorului. Retelele se execut3 exclusiv din conductoare de cupru. Nu se permife ufilizarea sistemelor de
cablu cu conductori din alte mefale acoperite cu cupru.

Masuri de Securitate si Sanatate Tn munci.

Personalul de executie va utiliza numai utilaje sigure din punct de vedere al securitatii muncii, care au certificate de

conformitate si sunt cumparate cu declaratie de conformitate privind securitatea muncii.

Sculele utilizate vor avea manere electroizolante, ele vor fi apucate numai de zona izolata, se vor folosi numai scari
electroizolante iar personalul frebuie sa fie dotat si sa utilizeze echipamentul individual de protectie, respectand principiul
“cel putin doua mijloace electroizolante Tnseriate pe cale de curent”.

in timpul executiei este interzisa folosirea instalatiilor $i a echipamentelor improvizate sau necorespunzatoare.

Deservirea sistemei poate fi efectuatd doar de catre persoanele care au luat cunostintd cu instruirea privind tehnica
securitatii. Trecerea instructajului este notatd Tntr-un registru. Lucrarile de montare si reparatie in retelele electrice, a
dispozitivelor electrice (sau Tn apropierea acestora), precum si lucririle de conectare si deconectare a cablurilor trebuie
efectuate doar cand tensiunea este indepartata.

Toate lucrarile electrice, Tntretinerea instalatiilor electrice, frecventa si metodele de testare a echipamentului de
protectie trebuie s3 fie efectuate in conformitate cu normele de functionare_t

ehnica a instalatiilor electrice ale
consumatorilor, I
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Explanatory Note (beginning)

This project is developed based on:

- Urban Planning Certificate No. CU-0004011 dated 12.11.2024, mun. Chisinau;
- TERMS OF REFERENCE;

FEASIBILITY STUDY;

current regulatory documents in force.

This project provides for the development of an automatic fire alarm system for the facility "Replanning of
the shooting range premises (basement) and renovation of the gym with offices (Ground Floor) in building block 'J'
(cadastral number 0100213.241.04), Republic of Moldova, mun. Chisinau, str. Gh. Asachi 21" — Album SI - Fire Alarm
System.

The main design solutions aim fo ensure the necessary level of fire protection and to provide timely
warning to people in case of danger.

The designed object is an existing block that is part of an educational institution complex. The project provides
for a capifal renovation.

The total surface area of the designed object is 741.21 m?

The designed object includes the basement at elevation -3.800/-3.900, where the shooting range, study
room, waiting area, interactive training room, equipment storage area, Range Safety Officer’'s room (RSO - Range
Safety Officer control room - a room enabling communication with the shooting hall and ensuring the operation of
the shooting range infrastructure), and technical rooms are located.

A dispatch center for fire alarm monitoring is not provided within this building. The 24/7 duty personnel are
located at the central access control point. The technical equipment of the system (Fire Alarm Control Panel PI.1)
is installed in Room 05 - Range Safety Officer's room.

The project provides for the possibility of parallel data transmission (minimum two separate channels) via a
radio network to fthe Fire Alarm Receiving Station (through a radio transmitter).

The automatic fire alarm system performs the following functions:
detection and registration of fire initiation or smoke occurrence:
transmission of information about the presence and location of an alarm or emergency situation;
automatic monitoring of system component status;
- generafion of control signals for building technical equipment (ventilation, electricity, etc.);

recording of all received alarms in a database, including date, time, and address (maintenance profocol).

The project provides for the implementation of a non-addressable fire alarm system.

The number of fire alarm lines depends on the technical characteristics of the selected equipment and cable
installation conditions.

The placement of fire detectors is carried out in accordance with NCM £.03.03:2018, Table 3.3.

According to regulatory documents, other rooms must include at least two detectors (NCM E.03.03:2018, p.6.2.1.5).

A smoke aspiration detector is installed in the shooting range. The air sampling pipes are mountfed in the
exhaust ventilation duct. At the client’s request, the main purpose of this detector is fo monitor the environment
in the exhaust ventilation system, as during shooting, there is a possibility that unburned gunpowder particles may
enfer the ventilation system, which could potentially cause re-ignition. During installation, condensate drainage
from the air sampling pipes of the aspirating detector must be provided.

At the end of the air sampling pipe, a device must be installed to allow visual inspection of its operational
stafus, along with a junction box or another switching device for connecting equipment to assess the fire alarm
system status, which must be installed in an accessible location and at a convenient height.

The system enters the "Attention” mode when one fire detector is triggered for more than one second.
The system switches from "Attention” mode to “Fire” mode when a second fire detector is triggered.

The “Fire” signal activates the alarm system, stops the ventilation system, and sends a signal to the security
post via the radio ftransmitter.

The alert system includes acoustic sirens. To ensure the required sound pressure level, each siren must
have a minimum output of 110 dB.

According fo regulatory documents, if the system does not activate automatically, a manual fire alarm
activation system is provided, using manual call points installed along evacuation routes at a height of h = 15 m
from floor level.

The signaling lines between the fire alarm control panel and the detectors are made using JE-H(St)H-1x2x0.8
/ JE-H(St)H-1x2x1.0 type cables (or equivalent type -n2(A)-LSLTx in accordance with GOST 31565-2012), with a fire
resistance limit of at least 30 minutes.

Cable routes are installed as follows:
n PE corrugated pipe under plaster;

n PE cable duct under the ceiling, open;
n PE cable duct under suspended ceiling;

- in metal tray with cover under ceiling and on wall;

- in metfal tray with cover on wall, on the building facade.

The installation of electrical circuits for the fire alarm system must comply with Section 7.4, NCM
£.03.03:2018.

Individual cables for input and output transmission channels laid in a loop must be mounted separately.
Electrical wire connections for the signaling installation must be carried out according to p.7.5.14, NCM E.03.03:2018.

A cable reserve of at least 2 meters must be left near the fire alarm control panel.

The Fire Alarm Control Panel PL.1 must be installed in a metal enclosure painted red, with a front glass door and
lock mechanisms.

Installation, commissioning, and maintenance of the fire alarm system must be performed only by certified
specialists in this field, in strict accordance with current standards, the design documentation, and the
manufacturer’s technical documentation for the installed equipment.

The proposed signaling equipment will be accepted for installation only after prior inspection by the
Beneficiary, confirming that the equipment is new and meets the project requirements.

It is allowed fo replace some devices with others having technical parameters at least equivalent fo those
in the design documentation, demonstrating equal or better performance.

Power supply for the fire alarm system equipment is designed according to the first category of reliability
for electrical supply.

In case of a power outage, the project provides for autonomous system operation for 48 hours in
“PROTECTION" mode (normal operation) using up to 80% of the battery capacity, and af least 30 minutes in
"ALARM" mode (the battery capacity calculation is provided below).
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Explanatory Note (end)

Commissioning and Inspection of the Installation.

Upon commissioning of the installation, the Beneficiary shall form a working commission appointed by internal
order. The duration of the commission’s activity shall be determined by the Beneficiary.

The working commission shall be created within five days from receipf of written notification from the company
that performed the installation (commissioning) works, regarding completion of the works and readiness for handover
to the Beneficiary.

At the time of acceptance and commissioning of the installation, all installation and commissioning works must
be fully completed. Individual testing must also be performed, as indicated in the relevant documentation.

At the commissioning acceptance stage, the installation and adjustment organizafion shall present to the
commission:

- Execution documentation (a set of as-built design drawings with any modifications, if applicable);

- Certificates, technical passports, or other documents certifying the quality of, materials, products, and
equipment used for installation works;

- A positive approval from the Technical Supervision Agency, Directorate for State Supervision of Fire Safety
and Civil Protection.

The contractor’s representative, responsible for installation and commissioning of the fire alarm system, shall
present to the acceptance commission the work performed in accordance with the technical documentation, while the
consfruction and system operation will be examined on-site. All details shall be provided, and all checks and tests
required by the commission shall be carried out.

The acceptance procedure shall not be concluded until a simulation test of the fire alarm system operation is
successfully completed. Upon request of the Beneficiary, or if the test results are inconclusive, the tests shall be
repeated.

The acceptance commission shall pay special attention to the following:

- The presence of approval from the Technical Supervision Agency;

- The availability of technical documentation;

- The proper operation of the alarm system;

- Verification of the integrity of the installation in accordance with the developed and verified fechnical
documentation.

The results of the inspections and tests performed in the presence of fthe acceptance commission shall be
recorded in an acceptance report.

Upon completion of installation works, the contractor shall hand over to the Beneficiary the internal
accepfance report, the warranty certificate, and the quality certificate.

- The warranty period for the installation shall depend on the warranty period of the equipment and devices supplied
by the manufacturer (according to the external producer’s warranty), but shall not be less than the warranty period
specified in the contract, provided that the installation, operation, and maintenance conditions are observed.

Operation of the Installation.

The owners and users of the building must operate and maintain the system in a functional and safe condition,
in accordance with current regulations and legislation.

The Beneficiary shall:

- Ensure that during operation the installation complies with the requirements of this normative document, SM
EN-54, and ofher applicable regulatory provisions;

- Provide prompt response and make decisions to eliminate the causes of alarms, warnings, and other events
occurring in the system; '

- Train building occupants (tenants) to identify and respond to various emergency sifuations, signals, and
evacuation procedures;
Maintain the installation in proper working condition;
- Keep a clear space of at least 0.5 m around and below each fire defector;
Ensure that no factors obstruct the access of combustion products to fire detectors;
Keep a logbook of all interventions and events affecting system operation;
Ensure technical servicing of the installation at appropriate time intervals and in case of malfunction, fire, or
other events affecting system functionality.

Maintenance and Servicing of the Installation.

The equipment warranty is provided in accordance with the contract. During this period, the installer shall
repair or replace free of charge any component that fails due to manufacturing or design defects. This warranty
does not apply if the malfunction occurs due to non-compliance with operating instructions.

The system Beneficiary is obliged to conclude a maintenance contract with the installer or another company
approved by the installer, valid for both the warranty and post-warranty periods.

In any situation, the service feam must intervene within 24 hours of the fault being reported.
In case of minor defects, they shall be repaired on site; otherwise, the defective component will be replaced and
returned fo the company's premises for repair. Each intervention must be recorded in the system event log.

To ensure the proper and uninterrupted functioning of the installation, it must be periodically inspected and

maintained. The ftechnical maintenance procedure must be applied immediately after the installation is put into

operation.

The technical maintenance procedure shall be established by the System Beneficiary and the certified
confractor selected for system maintenance. By mutual agreement, they shall specify the access method to the
installation and the time required to restore the system’'s operation after a failure or malfunction.

The maintenance procedure shall be approved by order of the Beneficiary and shall include its frequency (daily,

monthly, quarterly, annual), covering all necessary technological inspection and maintenance processes.

The Beneficiary shall immediately notify the maintenance organization about any modification or deviation that
may affect the installation’s placement or performance, such as: fire incidents, repeated false alarms, malfunctions,
expansion or renovation of the building or rooms, damage to system components, or any other changes that may

impact proper system operation.

To ensure personnel safety, all electrical equipment of the system that has grounding terminals must be
properly grounded in accordance with the requirements of the Electrical Installation Code, Chapter 7.1. The installation
of grounding devices must comply with manufacturer’s technical documentation and requirements. Networks shall be
executed exclusively using copper conductors. The use of cable systems with conductors made of other metals coated
with copper is not permitted.

Occupational Health and Safety Measures.

The installation personnel shall use only equipment that is safe for work and certified for occupational safety,
purchased with a declaration of conformity regarding work safety.
Tools used must have electrically insulated handles and be grasped only by the insulated part; only insulated
ladders shall be used.

Personnel must be equipped with and must use personal protective equipment, observing the principle of “at

least two electrical insulation means in series along the current path.”
During installation, the use of improvised or non-compliant equipment is strictly prohibited.
System maintenance may be performed only by personnel who have undergone safety training. The completion
of this training shall be recorded in a logbook.

Installation or repair works on electrical nefworks or devices (or in their vicinity), as well as connection or

disconnection of cables, must be carried out only when voltage is removed.
All electrical works, maintenance of electrical installations, frequency and methods of testing protective
equipment must comply with the Technical Operation Regulations for Electrical Installations of Consumers.
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Tavan suspendat /

Exemplu de instalarea defectoarelor / Example of detector installation.

Cablu sub tavan in cablu-canal

suspended ceiling Y v %
- . , / S LS
N L e e
/ ' | | g i
. : . =
Detector de fum pe : | i \i [/ﬁ
tavan suspendat / 7 S A :
p
Smoke detector on //
the suspended ceiling 7/
. cosx S/
Cablu sub tavan suspendat Cablu sub grinda Tntr-un jgheab S
in cablu-canal din PE / metalic / Cable under the beam = $_[/ H"‘( .
Cable under the suspended . in a mefal fray < A
ceiling in a plastic duct
7 TS Detector de fum sub conducta de aer /
/// Smoke detector under the air duct

din PE / Cable under the ceiling
in a plastic duct

Cablu sub grinda Tntr-un jgheab
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Calcularea numarului de detectoare

detectoarelor.

zona acoperita.

propria sa zona de protectie: Dy = V' x2 + y?

numarul de detectori.

Calculating the number of detectors.

is recommended.

darea.

D/H = VX2 + y2

metalic / Cable under the beam
in a metfal fray

Detector de fum sub
conducta de aer / Smoke
detector under the air duct

6.000 6.000
Schema de calcul a distantei / Distance calculation scheme
o  Este necesard Tmpartirea zonei camerei in sectiuni egale (pentru instalarea uniforma a detectoarelor). Dacd este
imposibil de Tmpartit Tn sectiuni egale, atunci fiecare sectiune frebuie verificatd separat. Pentru o usurinta de plasare, calcul ‘
si penfru aspectul estetic al instalatiei cu parametrii simetrici ai camerei, se recomand3 un aranjamentf simetric al 0
>
e  Verificarea distantei maxime (D) dintr-un anumit punct de pe plafon pana la cel mai apropiat detector in raport cu
m
e  Verificarea distantei maxime (Dy) de la detector de-a lungul perimetrului zonei care delimiteaz3
X .
Prin urmare, conform tabelului 3.3 (tabelul 3.4), cunoscand zona protejatd de detector, putem determina distanta =
orizontala maximd de la cel mai Tndepirtat punct de suprapunere pana la cel mai apropiat detector de fum Dy. Astfel, dac3 J
distanta calculata Dy este mai mica decdt cea indicatd n tabelul 3.3 (tabelul 3.4), atunci locatia selectatd este corectd. Dar
daca distanta calculata Dy este mai mare decat valoarea specificatd, atunci ar trebui s3 v3 deplasati si/sau sa mariti | & A -
. ; -
It is necessary fo divide the room area into equal sections (for uniform installation of detectors). If it is impossible (/// ' > ]
divide it info equal sections, then each section must be checked separately. For ease of placement, calculation, and the i de it o
aesthetic appearance of the installation in rooms with symmetrical parameters, a symmetrical arrangement of the detect ; I
Check the maximum distance (D/H) from a certain point on the ceiling to the nearest detector relative to the covered 12/25 - J - SI
Replanificarea Tncaperilor tirului (subsol) si renovarea silii de sport
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horizontal distance from the furthest overlap point fo the nearest smoke detector D/H. Thus, if the calculated distance SITUAT LA SUBSOLUL BLOCULUI EXISTENT,
D/H is less than that indicated in Table 3.3 (Table 3.4), then the selected location is correct. But if the calculated distance S+P+E, A AEADEMlEIME]\E;,OUTlE FIERGH LRl PE 7
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Alimentarea cu energie si calculul capacitatii bateriei.

Sursa de alimentare folositd pentru alimentarea sistemului automat de alarm3 la incendiu este prevazutd pentru
categoria 1 Tn conformitate cu ,Requlile de instalare electrics” (PUE, editia a 7-a). Intrarea de lucru ~ 220 V, 50 Hz este
prevazuta pentru o surs3 de alimentare neintrerupta redundanta - RIP, care se afl3 pe panoul de control (panoul de

confrol al alarmelor de incendiu).

RIP asigura alimentarea continud a dispozitivelor conectate, precum si functionarea fara probleme a dispozitivelor
de confrol, Tn cazul Tntreruperilor de curent.

Alimentarea redundanta este protejatd Tmpotriva polaritatii inversa a bateriei, protejatd Tmpotriva circuitelor de
scurfcircuit si de suprasarcing, cu recuperare completa dupa eliminarea unei defectiuni, iar informatiile relevante sunt
fransmise consolei dispecerului in caz de avarie a echipamentului sistemului.

La deconectarea tensiunii de alimentare principale a retelei ~ 220 V, echipamentul de sistem trece automat la
alimentarea de la panoul Tncorporat PL1 - 2 baterii (2 x 12 V), Furnizand tensiune de 24 de volti. Si Tn prezenta tensiunii
de retea, RIP ofera energie bateriei.

Calculul consumului curent al sistemului din baterii este prezentat mai jos.

Formula de calcul: '

E=(Tgq x Py + Ty % Py * K

unde:

Tst - timpul de alimentare a energiei Tn standby (h);

Pt~ consumul sistemului Tn regim de veghe (mA / h):

Ty - ora alimentarii cu energie electricd Tn modul de alarm3 (h);

P, - consumul sistemului Tn modul de alarma (mA / h);

K - coeficient ludnd Tn considerare Tmbatranirea bateriei = 1,25.

E =(0,284 « 48 + 2,080 % 0,5) * 1,20 = 17,5 A / h
Pe baza valorilor de mai sus, sistemul frebuie s3 fie echipat cu min. 2 baterii redncarcabile 12V, 17 A/h.

Power Supply and Battery Capacity Calculation.

The power supply used to power the automatic fire alarm system is designed for Category 1 in accordance with
the “Electrical Installation Rules" (PUE, #th edition). The working input ~ 220 V, 50 Hz is intended for a redundant
uninterruptible power supply - RIP, which is located on the control panel (the fire alarm control panel).

RIP ensures continuous power to connected devices, as well as the smooth operation of control devices in the event of
power outages.

The redundant power supply is protected against reverse battery polarity, short circuits, and overloads, with full
recovery after a fault is cleared. Relevant information is sent to the dispatcher console in case of system equipment
failure.

When the main power supply voltage ~ 220 V is disconnected, the system equipment aufomatically switches to
power from the built-in PI.1 panel - 2 batteries (2 x 12 V), providing 24 volts. When mains power is available, the RIP
powers the battery.

The calculation of the system's current consumption from the batteries is presented below.

Calculation formula:

E = (T/st » P/st + T/al * P/al) K

where:
T/st - standby power supply time (h);
P/st - system consumption in standby mode (mA/h);
T/al - power supply time in alarm mode (h);
P/al - system consumption in alarm mode (mA/h);
K - coefficient accounting for battery aging = 1.25.
E = (0,284 % 48 + 2,080 * 0,5) * 1,20 = 175 A / h
Based on the above values, the system must be equipped with af least 2 rechargeable 12V, 17 A/h batteries.

Consumul de energie electrica a sistemului pentru panou PI.1/

System electricity consumption for PIl.1 panel

Consum, mA

Denumire Cant.| Regim de serviciu | Regim de alarma

1 buc, mA|Total, mA|1 buc, mA|Total, mA
Dispositiv_logic/Logic device 1 90 90 90 90
Modul de expansiune de 8 zone/8 zone expansion module 2 50 100 30 100
Communication module SmartLAN—485 1 50 90 50 30
Detector de fum_temperatura/Smoke_temperature detector | 21 0.09 1.89 40 840
Detector combinat/Smoke and heat detector 14 0.09 1.26 40 960
Declansator de incendiu_manual/Manual fire trigger 4 0.04 0.16 40 160
Sirena/Siren 4 0.01 0.04 50 200
Panou informativ/Information panel 1 40 40 80 80
TOTAL, mA 284 2080
Timp de functionare a sistemului la 24 Vcc (2 acumulatori de 17 Ah) / 48 5

Operating time of the system at 24 Vdc (2 batteries of 17 Ah) /

Schema de conexiune a detectoarelor. /

Wiring diagram of the detectors

ZONE1 ZONE2 ZONE3 ZONE4
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. . Wi 3 detectorului d As.1. Senzor de aspiratie penfru monitorizarea mediului Plan demisol cota -3.800. Amplasarea echipamentului sistemului de semnalizare a incendiului. /
Introducerea conductei de admisie a aerului a detectorului de in canalul de ventilatie / Aspirating sensor for

aspiratie Tn canalul de ventilatie / Air intake pipe entry of environmental monitoring in a ventilation duct, h=18 m. Semi-basement planat elevation -3.800. Placement of fire alarm system equipment. Sc. 1:100.
the aspirating detector info the ventilation duct, h=2.2 m.

. . Panou informativ extern /
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Schema de conexiune echipamentului in panou de incendiu Pl.1. / Connection diagram of the equipment in the fire panel PI.1.
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n[\}n Denumirea si caracteristica tehnica a utilajului si materialelor TIEt’”(;flLCiO Urr::zostjmde echi(;zsn:ljalntelor Cantitate Nota
1 Panou_de incendiu:
PL1 1.1 Panou de incediu — centrala de detectie de incendiu cu 4 zone de securitatea, cu iesire pentru sirena si pentru transmitator radio, Dispositiv logic set 1
cu RIP (de tip Smartline 036—04, INIM). In carcasa din metal, rosu, cu usa din sticla, cu cheie.
1.2 Modul de expansiune de 8 zone (de tip Smartline/8Z, INIM) 8 zone buc 2
1.3 Modul de comunicare (de tip SmartLAN—485, INIM) buc 1
1.4 Releu pentru sistema de automatizare (de tip REL1INT, INIM) buc 4
1.5 Modul pentru memorie cu 2000 de evenimente (de tip SmartLineLOG/EXP, INIM) buc 1
1.6 Acumulator 12V 17A/y 12V 17A/u buc 2
2 2.1 Transmitator radio, cu translarea min. 2 canale separate, LARS, LARS1, 1500 mA (de tip ATS-100) Transmitator radio buc 1
2.2 Sursa de alimentare cu acumulator 12 V, 7A pentru transmitator radio, in scut din metal. set 1
3 | Detector de fum, 0.09/40 mA (ID100, INIM) Detector de fum buc & +10%
4 Detector combinat (Detector de fum si caldura), 0.09/40 mA (ID100, INIM) Detector combinat buc 16 +10%
5 Declansator de incendiu manual, 0.05/40 mA (IC0020, INIM) buc 4
6 | Soclu pentru detectoare (de tip EBO010, INIM) buc 39
7 Cutie suplimentara pentru instalarea detectoarele (de tip EB0030, INIM) buc 39
8 Sireng, 0,01/50 mA, 90 dB (de tip ISO020RE) buc 4
9 Releu cu 4 contacte in corpus (de tip POK-77/4) buc 1
10 10.1. Senzor de aspiratie pentru monitorizarea mediului in canalul de ventilatie, class C, cu 4 iesire pentru programarea 4 evenimente set 1
filtru de aer in set (de tip FA100, INIM)
10.2. Sursa de alimentare cu 2 acumulatori 12 V, 7A pentru senzor de aspiratie, in scut din metal. set 1
10.3. Teava pentru instalae in canal de ventilatie, #25 mm (de tip TUBOABS0250M, INIM) o 90
10.4. Robinet pentru monitorizarea nivelului de condensare (de tip WT025, INIM) buc 1
10.5. Clema (clipsa) pentru fixarea tevii (de tip STS25REDK, INIM) buc 50
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Nr.inv.original  |Semnatura, da ta, in locul Nrinv,

) Denumirea si caracteristica tehnica a utilajului si materialelor Tlp’. marea Unitate de .COSM Cantitate Nota
n/n utilajului masura | echipamentelor
10.6. Cot pentru teava, exterior 90" (de tip SABE300250RS, INIM) buc 10
10.7. Accesori set 1
11 | Panou informativ pentru dublarea semnalele (de tip SmartLetUSee/LCD-Lite repeaters, INIM) Panou informativ buc |
12 | Carcasa pentru panou informativ. Carcasa buc ]
13 | Cutie de jonciune pentru conectarea echipamentelor la sfdrsitul trenului buc 6
14 | Cablu pentru semndlizarea antiincendiu, cu 2 conductori, cu sectiunea S=0,8 mm’, respecte standardul JE-H(St)H-1x2x0.8 m 500
national — TOCT 31565-2012, cu o limita de rezistenta la foc de cel putin EI30 minute.
15 [ Cablu pentru semnalizarea antiincendiu, cu 2 conductori, cu sectiunea S=1,0 mm?, respecte standardul JE-H(St)H-1x2x1.0 m 450
national — TOCT 31565-2012, cu o limita de rezistenta la foc de cel putin EI30 minute.
16 | Cablu cu conductoare din cupru 2x2x4, 24 AWG, Cat.Se, EI90 (pentru conectarea panoului informativ) UTP Catde m 20
17 |Teava corugata din PE $20mm m 20
18 | Cablu—canal din PE 25x16 mm m 100
19 |Jgheab din metal, cu capac, 50x50 mm m 160
20 |Elemente de ficsarea echipamentului kg 5
21 Carcasa din metal rosu, cu usa din sticla, cu cheie, pentru instalarea panou de incediu in coridor. buc 1
Lucrari de constructie
1 Gaura cu ¢ pina la 40 mm buc 30
2 Canaluri in zidarie 30x30 m 20
h
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N Name and technical characteristics of the equipment and materials Type, brand. Unit of 'Price Quantities Notes
n/n measur—nt | echipamentelor
1 Panou_de _incendiu:
PL1 1.1 Fire panel — fire detection panel with 4 security zones, with output for siren and radio transmitter. Logical device set 1
with RIP (type SmartLine 036-04, INIM). In a red metal case, with glass door, with key.
1.2 8—zone expansion module (SmartLine/8Z, INIM type) 8 zone pcs 2
1.3 Communication module (SmartLAN-485, INIM type) pcs 1
1.4 Relay for automation system (type REL1INT, INIM) pcs 4
1.5 2000 event memory module (SmartLineLOG/EXP, INIM type) pcs 1
1.6 Battery 12V 17A/h 12V 17A/u pcs )
2 2.1 Radio transmitter, with translation of at least 2 separate channels, LARS, LARS1, 1500 mA (type ATS-100) Radio transmitter pcs 1
2.2 12V, 7A battery power supply for radio transmitter, in metal shield. set 1
3 | Smoke detector, 0.09/40 mA (ID100, INIM) Smoke detector pcs 23 +10%
4 | Combined detector (Smoke and heat detector), 0.09/40 mA (ID100, INIM) Combined detector pcs 16 +10%
5) Manual fire release, 0.05/40 mA (IC0020, INIM) pcs 4
6 Socket for detectors (type EB0010, INIM) pcs 39
7 Additional box for installing detectors (type EB0030, INIM) pcs 39
8 Siren, 0.01/50 mA, 90 dB (type ISO020RE) pcs 4
9 Relay with 4 contacts in the housing (type P3K—77/4) pcs 1
10 10.1. Suction sensor for monitoring the environment in the ventilation duct, class C, with 4 outputs for programming 4 events set 1
air filter in the set (type FA100, INIM)
10.2. Power supply with 2 12 V, 7A batteries for suction sensor, in metal shield. set 1
10.3. Pipe for installation in ventilation duct, 25 mm (type TUBOABS0250M, INIM) m 30
10.4. Condensation level monitoring valve (type WT025, INIM) pcs 1
pcs o0

10.5. Clamp (clip) for fixing the pipe (type STS25REDK, INIM)
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N . - . . Unit of Price o\

n/n Name and technical characteristics of the equipment and materials Type, brand. measur—nt| echipamentelor Quantities Notes
10.6. Pipe elbow, external 90" (type SABE300250RS, INIM) pcs 10
10.7. Accessories set 1

11 | Information panel for signal duplication (SmartLetUSee/LCD-Lite repeaters, INIM type) Information panel pcs |

12 | Information panel housing. Housing pes 1

13 | Junction box for connecting equipment at the end of the train pcs 6

14 | Fire alarm cable, with 2 conductors, with section S=0.8 mm?’, complies with the standard JE-H(St)H-1x2x0.8 m 500
national — GOST 31565-2012, with a fire resistance limit of at least EI30 minutes.

15 | Fire alarm cable, with 2 conductors, with section S=1.0 mm?, complies with the standard JE-H(St)H-1x2x1.0 m 450
national — GOST 31565-2012, with a fire resistance limit of at least EI30 minutes.

16 | Cable with copper conductors 2x2x4, 24 AWG, Cat.5e, EI90 (for connecting the information panel) UTP Catde m 20

17 | PE corrugated pipe $20mm m 20

18 |PE Cable Channel 25x16 mm m 100

19 | Metal qutter, with cover, 50x50 mm m 160

20 |Equipment fixing elements kg 9

21 Red metal housing, with glass door, with key, for installing a fire panel in the corridor. pcs 1
Construction works

1 Hole with @ up to 40 mm pcs 30

2 Channels in masonry 30x30 m 20
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